
 
 

 
 
 

 
 
 
 
 
 

EMISSIONS TO AIR ASSESSMENT 
FOR  

HYBRID PYROLYSIS SYSTEM OF 
BIO PLANT MANAWATU NZ LIMITED 

 

 

 
Commercial in Confidence 

 
Report prepared for: 

 
Bio Plant Manawatu NZ Ltd 

Report date: 06/07/2021 

 

 

 



 
 

 
1. Contents 
1. Contents .............................................................................................................................................................................. 2 

2. EXECUTIVE SUMMARY ..................................................................................................................................................... 1 

3. GLOSSARY......................................................................................................................................................................... 2 

4. INTRODUCTION ................................................................................................................................................................. 3 

5. OVERVIEW OF LOCATION AND SURROUNDS ............................................................................................................... 4 

6. SUMMARY OF SITE OPERATIONS ................................................................................................................................... 7 

7. EMISSION INVENTORY ..................................................................................................................................................... 8 

      7.1 Odour Control System ....................................................................................................................................... 8 

8. BUILDING AIR ODOUR CONCENTRATION ...................................................................................................................... 9 

9. DRYING TROMMEL POINT SOURCE ............................................................................................................................. 10 

       9.1 Total Odour Mass Rate ..................................................................................................................................... 11 

10. COMBUSTION EXHAUST ................................................................................................................................................ 13 

11. BUILDING WAKE EFFECT ............................................................................................................................................... 14 

12. DISPERSION MODELLING CONFIGURATION ............................................................................................................... 17 

13. MODELLING DOMAIN ...................................................................................................................................................... 17 

14. METEOROLOGY .............................................................................................................................................................. 17 

15. BASIS OF MODELLING.................................................................................................................................................... 17 

16. AMBIENT AIR QUALITY ................................................................................................................................................... 18 

17. DISPERSION MODELLING AND RESULTS .................................................................................................................... 18 

      17.1 Odour ............................................................................................................................................................... 18 

      17.2 Combustion Exhaust ....................................................................................................................................... 22 

18. CONCLUSION .................................................................................................................................................................. 24 

Bibliography ................................................................................................................................................................................ 24 
 

 
 
 



 
 

DOCUMENT CONTROL 
 

REPORT PREPARED FOR Bio Plant Manawatu NZ Ltd 
 

 

 
REPORT PREPARED BY Dr. PengHong Koh 

  
 

New Zealand 
REPORT DATE 29/06/2021 
REPORT STATUS Final 
REPORT VERSION Rev1.6 

 
 
NOTE: All findings and recommendations contained in this report are based on the best information available and 
every effort has been made to maximise the accuracy of the investigation. However, it is necessary in some 
instances to draw inferences or estimate ‘typical’ values when actual site data is not available. The accuracy of 
this approach is sufficient to support the conclusions contained in this report. 



1 
 

2. EXECUTIVE SUMMARY 
 

We have been engaged by Bio Plant Manawatu NZ Ltd (BPMNZL) to conduct an air 
dispersion modelling for an Air Quality Assessment of the impact of operating a Hybrid 
Pyrolysis Waste-to-Energy Plant at 247A Kawakawa Road, Feilding, zoned as industrial 
land.    

Wastes will be delivered to Manawatū District Council’s Resource Recovery Centre for 
initial sorting.  Suitable MSW of carbonaceous content will be diverted to the sorting and 
hopper crushing zone in the Bioplant, for final processing and converted into biodiesel, 
electricity and biochar at the receiving bays in the plant.  

The wastes are stored in one of six sorting bays and are initially organised by waste batches (type 
and age). These waste batches are drawn upon to form the feedstock. 

The design of the proposed development has been studied to identify any potential for 
emission of contaminated air to the open atmosphere. It was determined that this potential included 
two discharge points: 

1. Odours may be emitted via the extraction ventilation system 
2. Products of combustion may be emitted via the combustion system exhaust 

The nature of each discharge was predicted using design details and monitoring that was conducted 
on other plants that were either identical (combustion exhaust) or similar (odour from MSW 
indoor management). 

The plume dispersion behaviour was modelled using The Atmospheric Dispersions Modelling 
System (ADMS 5.2), from Cambridge Environmental Research Consultants Ltd (CERC), in 
accordance with regulatory requirements, with site specific met file, to predict the ground 
level concentrations (GLC) impact. 

The predicted GLC was compared with the relevant National Environmental Standards for 
Air Quality (NESAQ). In all cases the predicted impact is within criteria limits of the 
NESAQ Standards for Discharge to Air, and the impact is acceptable. 
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3. GLOSSARY 

 
 
 
  

99.9th percentile The 9th highest result when comparing predicted GLC for five calendar years 
of hourly meteorological data 

ADMS5 The Atmospheric Dispersion Modelling System, an assessment methodology 
(dispersion model) used to model the Discharge to Air for Resource Consent 
Application 

AQIA Air quality impact assessment. Based on Guidelines for Ambient Air 
Quality from NESAQ 
 

g/sec Expression of mass emission rate - grams per second 
GLC Ground level concentration 
µg/m3 Expression of concentration – ultra-grams per cubic meter 

NESAQ National Environment Standards for Air Quality in New Zealand 

TPM Total particulate matter (solid particles) 
OU Odour Units (analogous to concentration, and indicates the strength of an 

odour) 
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4. INTRODUCTION 
 

We have been engaged by Bio Plant Manawatu NZ Ltd (BPMNZL) to conduct an air 
dispersion modelling for an Air Quality Assessment of the impact operating a Hybrid 
Pyrolysis Waste-to-Energy Plant at 247A Kawakawa Road, Feilding, zoned as industrial 
land.    

The proposal is to process mixed municipal wastes by means of pyrolysis to recover values inherent 
to the waste, including energy rich liquid fuels. The generation of electricity is done 
through the harvesting of the waste heat from the pyrolysis process using Organic 
Rankine Cycle generators (total capacity 2MWe). 

As a high temperature thermal process based on combustion of mixed wastes it was determined that 
assessment of potential impacts to air quality was required to fully understand the potential for 
environmental impacts. 

To this end, we conducted an air quality impact assessment in accordance with the NIWA’s 
Good Practice Guide for Atmospheric Dispersion Modelling, including: 

• 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 the expected MSW waste 
mixtures 

• Dispersion calculation conducted using ADMS 5.2 (CERC) 

• Site specific meteorology has been used, based on 5 years of data, from 2016 to 2020 

• Background concentrations (only PM10 and PM2.5) have been sourced Horizon Regional Council’s Ambient Air 
Quality data sets 

• Ground Level Criteria (GLC), at 99.9th percentile was assessed against NESAQ Standards and 
Guidelines to ascertain compliance. 

The parameters included in this assessment are: 

• Nitrogen dioxide 

• Carbon monoxide 

• Acid gases (SO2, HCl and HF) 

• Hydrocarbons 

• Total particulate matter (as PM10) 

• Odour. 

Full details of the basis for this assessment, along with a summary of findings are contained in 
Appendix A. 
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5. OVERVIEW OF LOCATION AND SURROUNDS 
 

The proposed site is at 247A Kawakawa Road, Feilding, Manawatū. This locality is in the 
southern part of the North Island, between Feilding and Palmerston North within an existing rural 
industrial area (Figure 2). 

 
Figure 1: Location of BPMNZ within the Manawatū-Whanganui District 

 
Figure 2: Location of proposed address within surrounding land uses (predominantly rural industrial), located on the 
outskirt of Feilding. Concentric radius of 0.5km, 1.0km and 1.5km from BPMNZ. Location of discrete receptors 
highlighted in the assessment.                     
 (Source: Arcgis map/Esri). 
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The nearest neighbours are Manawatū District Council’s Resource Recovery Centre and the 
Manawatū Wastewater treatment Plant. The surrounding areas are mainly flat rural 
agricultural land. 
 
The nearest residential and sensitive public areas are listed in Table 1 below, along with the 
coordinates used for representative ground level impact in the dispersion model. These are 
shown in Figure 3. 

 
 
 
Table 1: Sensitive receptors included as discrete receptors in the modelling assessment 

Description Directio
n 

Distance 
to 

BPMNZ 

Coordinates for discrete receptors in the 
model 

Nearby residents, including nearest sensitive receptors such as: Latitude Longitude 
Bio Plant Manawatu Site. 247A Kawakawa Rd -40.234571 175.563452 

MDC Resource Recovery Centre E 50m -40.246113
  

175.547917 

Residential within 500m radius  W 300m -40.246309
  

175.54251 

Residential within 500m radius E 400m -40.245097
  

175.550964 

Kitchener Park W 600m -40.240239
  

175.539721 

Residential houses with 1km(6houses) E 800m -40.240206 175.556114 

Scattered residential houses with 
1km(6houses) 

NW-N 800m -40.239354
  

175.56783 

Orua River closest point to Bio Plant, 
200m to Wastewater Treatment plant 

SE 1.1km -40.249257 175.552381 

Residential houses within 1.5km (7 
houses) 

E 1.25 km -40.230279
  

175.565169 

Manawatū Car Club NE 1.25km -40.23598
  

175.569417 

Manfield Park Racetrack NE 1.5 km -40.234932
  

175.569804 

Residential areas on Ursula Dr NNE 1.4km -40.232737
  

175.564525 

Scattered residential southwest of Ursula 
Dr (10 houses) 

N-NNE 1.25km -40.234997
  

175.554955 

Scattered residentials W-NW 1.1km -40.234604
  

175.578172 

Manawatū Riding for Disabled WNW 1.25km -40.236308
  

175.575554 

Industrial area NNE >1.5km not included as discrete receptors 

Manfield Park NNE >1.5km not included as discrete receptors 

Residentials around Vista Dr N >1.5km not included as discrete receptors 
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(Source: Arcgis map/Esri) 
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6. SUMMARY OF SITE OPERATIONS 
 

An overview of the site process can be summarised as follows: 

a. Diverted MSW materials are transported from MDC’s RC onto the site, and 
unloaded indoors 

i. Deliveries will average 40 metric tonnes of MSW (dry) per day 
ii. Deliveries may be conducted at any time during normal working hours, 7 days 

per week 
iii. Raw materials typically originate at municipal transfer stations 
iv. The unloading process occurs entirely indoors 
v. Raw waste is unloaded and sorted into segregated bays 

vi. Wastes are blended into recipes designed to optimise plant performance 
b. Waste mixtures are loaded into raw feed hopper by front end loader 
c. The process is continuous and automated, and includes the following steps: 

i. Shredding and mixing 
ii. Sorting – magnetic separation of contaminants 

iii. Sorting – operating personnel inspect content on conveyer and remove 
contaminants 

iv. Pre-drying 
v. Pyrolysis, with the products being - 

1. Solid - char 
2. Pyrolysis gases produced at temperatures up to 1000°C 

a. All gases pass through a heat exchanger, in which thermal 
energy is recovered and used to generate electricity as 
well as to dry raw material 

b. A proportion of raw (but cooled) pyrolysis gas is drawn 
from the mainstream and used to fuel pyrolysis process 
(indirect heat for self-sustaining pyrolysis process) 

c. A designed maximum of 20% of gas is used for this purpose 
and data from similar operating plants in Korea suggests less 
than 10% is typical 

d. This is the only combustion source on site, gas is applied 
using 4  gas burners per chamber.  Cold start is carried out 
every month after shut down for maintenance. This cold  
start-up is done using LPG from the LPG storage tank on-
site.  

e. Combustion gases are exhausted from the combustion 
chamber, and cleaned using a semi-dry scrubbing process 
(ion exchange scrubber, patent number US67020876) 
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followed by a baghouse with carbon dosing before discharge 
to atmosphere via exhaust stack. 

3. Diesel is segregated and sold as a fuel source (NZ SR 2011/352  
Diesel @ 12,000 litres per day) 

4. Recovered heat is used to drive an Organic Rankine turbine 
system to generate electricity (48MWh / day). There is no 
combustion in this process. 
 

7. 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. 

 
7.1 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 pre-processing and holding area, located to 
the south of the Bioplant. 

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 
- 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 western 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 
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escape of fugitive odours. These details are summarised in Table 2. 

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. 
 
The treatment system is comprised of: 

 
• Prefilter (fabric dust filter) 

o Panel filter (course particulate filter) 
o Header bag (fine particulate filter) 

• Carbon filter (cartridge type) 

 
Table 2: Extraction rate calculation basis (as supplied by Air Filtrations Systems) 

 
Extraction rate required for AS1668 (based on floor space factor) 9000 m3/hour 
Total extraction rate, increased for better flush rate and containment of fugitive 
emissions 

> 12000 m3/hour 

Building air turnover Approximately 3 
times 
per hour 

Target pressure within building -ve 30 Pa 
Trommel duct flow rate 500 m3/hour 
Total flow rate through filter and discharge stack 13000 m3 / hour 

max 
 
 

8. BUILDING AIR ODOUR CONCENTRATION 

There are no odour sampling analyses available from these sites as this is not something that has 
been required of the plants in operation overseas. 

Information has been supplied to us under confidentiality. This includes results of odour 
sampling conducted in a representative plant. The plant is an Australian facility in which mixed 
municipal wastes are delivered and sorted, and then redeployed for further processing or direct 
disposal. The waste composition and handling activities are directly comparable with the 
proposed plant. 

These odour concentrations are shown in Table 3. The first four samples are ambient samples 
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taken as ambient samples and represent the odour concentration within the building, and therefore 
the concentration at the inlet to extraction vents. In fact, the two building air samples (examples 
A and B) were sampled high in the building at the inlet to the extraction vents. 

The fifth sample was collected using an isolation flux chamber mounted directly on the pile of 
waste. To determine a representative odour concentration at the inlet to an extraction system using 
this sample result it would be necessary to also estimate a dilution factor to calculate the reduction in 
odour as it travels from the surface of the pile up to the roof line and into the extraction duct. 

The odour mass rate has been calculated using volumetric flow rates from Table 2 and estimated 
building odour concentration from Table 3. 

 
9. DRYING TROMMEL POINT SOURCE 

The other source of odour is the heated drying trommel. This process is ducted directly into the 
odour extraction system as a point source, combined with the building air extraction and treated 
through the odour filtration system. This process is located indoors. 

This process is not a common practice in Australia and examples of odour monitoring conducted 
on local plants are not readily available. Odour estimates have been derived from odours 
generated in handling procedures, in which an isolation flux chamber test returned a result of 
730 OU. 

There are a range of dynamics involved that can impact on the odour concentration, as it is fed 
into the trommel and dried. These include: 

• Volatilisation of odorous compounds due to mechanical agitation and heat 
• Moisture and the potential increase in stripping of volatile compounds 
• Dilution with drying air 
• The temperature will not be sufficient to ‘cook’ or burn the materials 
• The odour character will not be significantly altered by the process 

It is conceivable that although dilution will be introduced the odour concentration will increase. 
Using a factor of 10 results in an odour concentration of 7300 and this would represent a 
significant increase in the strength of odour. 7300 odour units is an odour strength that is 
typically associated with strong odours, significantly higher than concentrations found in 
ambient situations. 

For the sake of taking a conservative approach, the odour concentration has been increased by a 
factor of 100 to ensure that the impact assessment is based on worst case scenario. An odour 
concentration of 73000 OU is equivalent to the strongest of industrial odours found in industries 
characterised by high odours. 

The odour concentration of the trommel extraction air will be significantly lower than this in 
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reality. On this basis it logically follows that if this is shown to be compliant then the site 
emission will also be compliant. 

Note that we do not claim that the odour concentration is in fact 73000 OU. 
 

Table 3: Results of odour samples taken throughout the mixed municipal waste handling facility 
 

Location Flux Concentration 
Units OU/m2.S OU 

Waste receivals stockpile - 270 
Sorting area - 180 
Building air (example A) - 230 
Building air (example B) - 290 
Waste stockpile (flux measurement) 0.19 730 

 
Table 4: Calculation of assumed trammel odour concentration 

 

Calculation of assumed trommel odour concentration   

Odour directly off a stockpile, with minimum dilution 730 OU 
Conservative factor to account for increased volatilisation 100  

Assumed concentration 73000 OU 
 
9.1 Total Odour Mass Rate 

The combined odour extraction duct is routed to the roof, where the filtration system is located. 

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 5: Calculation of the total odour mass rate at the stack exit 

Item Value Unit 
Building air extraction rate 12500 m3/hour 

Assumed odour concentration (conservative) 290 OU 

Mass rate contribution to filter inlet from building air 1007 OUv/second 
Drying trommel flow rate 500 m3/hour 

Assumed odour concentration (conservative) 73000 OU 

Mass rate contribution to filter inlet from drying trommel 10139 OUv/second 

Total odour mass rate at filter inlet 11146 OUv/second 
Reduction efficiency of filtration system 90%  

Total mass rate at discharge stack 1115 OUv/second 
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Table 6: Odour Control Discharge Stack 

 

Duct diameter 508 mm 
Duct cross section 0.20 m2 
Exit velocity 18 m/s 
Discharge height above ground level (3.5m 
above roof line) 

21 meters 

Temperature Nominally ambient (assume 10°C) 
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10. 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 cold start up when they use LPG to get the process started. 

The LPG condition has not been modelled as every parameter will be lower than indicated when 
modelling the pyrolysis gas scenario. The cold start process should not take longer than 20 
minutes, Operations in Korea, typically achieved self-sustaining operation within 10 
minutes.   

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. 

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 7. 

 
Table 7: Combustion exhaust emission characteristics (data from an operating Korean plant) 

 

Parameter Units Concentration Mass Rate 
(g/s) 

Diameter Mm 75 n/a 
Velocity m/s 18 n/a 
Flux Sm3/hour 292.2 n/a 
Discharge temp T°C 137.8 n/a 
Moisture content % 8.76 n/a 
Particulate matter 
(total) mg/Sm3 6.75 0.000548 
PM10 mg/Sm3 6.75 0.000548 
PM2.5 mg/Sm3 6.75 0.000548 
Sox mg/Sm3 4.02 0.000326 
NOx mg/Sm3 50.2 0.004075 
CO mg/Sm3 10.12 0.000821 
HCl mg/Sm3 2.1 0.000170 



14 
 

H2S mg/Sm3 ND ND 
CS2 mg/Sm3 ND ND 
HCN mg/Sm3 1.1367 0.000092 
Phenol mg/Sm3 ND ND 
Br mg/Sm3 ND ND 
HCHO mg/Sm3 4.6946 0.000381 
NH3 mg/Sm3 ND ND 
Benzene mg/Sm3 ND ND 
Cu mg/Sm3 0.433 0.000035 
Cr mg/Sm3 0.067 0.000005 
Zn mg/Sm3 ND ND 
Ni mg/Sm3 ND ND 
Pb mg/Sm3 0.00002 1.62E-09 
Cd mg/Sm3 0.00003 2.44E-09 
As mg/Sm3 ND ND 
Hg mg/Sm3 ND ND 
Smoke Ringleman 

Chart 
0 n/a 

Dioxins & Furans mg/Sm3 0.000001 1.14E-10 
• All emission parameters sourced from monitoring and measurements taken on reference sites with identical 

systems, with the following exceptions: 
o Stack diameter has been back calculated using volumetric flow rate 

o “Dioxins & 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” 

o 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 

 

11. BUILDING WAKE EFFECT 
 

The site is located at 247 Kawakawa Road in Feilding. The nearest building oto the Bioplant is 
the MDC Resource Recovery Centre. The building is located 80m to the east of the 
Bioplant. There is a residential house (owned by MDC) located 70m to the west of the 
Bioplant.  The other neighbours are two houses located about 380m east and west of the 
Bioplant respectively, along Kawakawa Road. MDC’s Wastewater Treatment Plant is 
located about 500m south of the Bioplant.  There are 6 treatment tanks in the WWTP 
facility. These buildings and structures are modelled to assess the building wake effects 
on the overall dispersion model. 
The proposed site plan can be seen in Figure 4 (and Appendix A). The location of the two 
discharge points have been superimposed over this image. 
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(Source: Arcgis map/Esri) 

 
Figure 4: Proposed floor plan 

 
 

Location of discharge points Latitude Longitude Discharge Height 
Odour control system discharge stack -40.246727 175.546858 15 
Combustion exhaust stack -40.246618 175.546858 15 
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Table 8: Coordinates of building locations used for building wake effects 

      
Building ID Latitude Longitude Model Co-ord Building Dimensions (m) 

      X(m) Y(m) Height  Length/Diameter Width Angle 
BPMNZ -40.246618 175.546858 0 0 8 100 24 345 
House A -40.246804 175.542427 -370 10 5 20 20 110 
House B -40.246509 175.546021 -70 15 5 40 20 330 

MDC RC "C" -40.246272 175.547791 80 20 10 60 30 115 
House D -40.245191 175.550956 380 50 5 40 20 330 
Tank 1 -40.250022 175.549186 200 -350 15 20 NA NA 
Tank 2 -40.249834 175.549605 238 -375 15 30 NA NA 
Tank 3 -40.249908 175.549293 215 -375 15 20 NA NA 
Tank 4 -40.250383 175.548972 195 -445 15 15 NA NA 
Tank 5 -40.250055 175.548768 180 -410 15 18 NA NA 
Tank 6 -40.250855 175.548637 160 -500 15 30 NA NA 

 
Figure 6: Outline of buildings entered into BPIP for building wake effects 
 

 
 
 



17 
 

 
 
 

12. DISPERSION MODELLING CONFIGURATION 
 

This assessment has been conducted in accordance with the NIWA’s Good Practice Guide for 
Air Dispersion Modelling, which are outlined in the following publications: 

• Good Practice Guide for Air Quality Monitoring and Management 2009 
• Compliance Monitoring and Emission Testing of Discharges to Air  
• Ambient Air Quality Guidelines 
• Good Practice Guide - Odour 

 
All modelling has been conducted according to regulatory requirements. The primary modelling 
configuration factors have been summarised here and full details can be found in the model output 
files provided in the appendices to this report. 
 
13. MODELLING DOMAIN 

The modelling domain covers a square area with the sources at the centre of the domain. The area 
measures 3 km x 3 km, and uses a grid spacing of 50 meters. 

 
14. METEOROLOGY 

Meteorological files have been built specifically for this assessment, using 5 years (2016-2020) 
data set from Meteoblue database for historical meteorological data of Feilding. 

 
15. BASIS OF MODELLING  

Predicted GLC’s are expressed in µg/m3, at the 99. 9th percentile, at the averaging time that is 
relevant for the appropriate contaminants as specified in the NESAQ Standards. 
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16. AMBIENT AIR QUALITY 

Background air quality data has been provided by the Horizon RC specifically for this assessment. 
Only data pertaining to PM10 and PM2.5 has been monitored and capture by HRC. 

The peak (99.9th%ile) value has been used to ensure that the assessment represents worst case 
scenario. 

Data generated at the Alphington ambient monitoring station for parameters that are not 
monitored at the Dandenong monitoring station. Alphington was selected because this had the 
highest levels when compared with the data from other available monitoring stations. The 
background concentrations used in this assessment are shown in Table 10. 
 

Table 10: Background air quality as provided by Horizon RC for this assessment 
 

Parameter Background level Data Set 

PM10 Winter 15.34 
Summer 12.14           

µg/m3 
µg/m3 

Horizon Database on PM10 for 
Taihape (2020-2021) 

PM2.5 Autumn 6.21 
Winter 11.58 

µg/m3 
µg/m3 

Horizon Database on PM2.5 for 
Taumarunui (2021) 

 
Source: Horizon RC Ambient Air Quality database for Air Sheds Taihape and Taumarunui. 
 
17. DISPERSION MODELLING AND RESULTS 

 
This assessment has been conducted in accordance with NIWA’s Good Practice Guide for Air 
Dispersion Modelling requirements with site specific meteorological data and some estimated 
background concentration provided by Horizon RC. 

A conservative approach has been taken throughout the assessment and therefore the results 
representative of worst case scenario. Given the layers of conservatism it is most likely that 
impact will be lower in reality than is suggested by this assessment. 

 
17.1 Odour 

 
The highest ground level concentration of odour found anywhere in the domain is 0.37 
OU/m3 (99.9th). 

This is less than to the odour guideline of less than 1 OU/m3 for discharge of odour into high 
sensitive areas.  See Table 9 for the guideline values discharge of odour into receiving areas 
with different levels of sensitivity.  

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 
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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. 
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Figure 7: Contour plot showing odour GLC (1-hour average, 99.9th %ile) 
 
 

 
 
This   chart display an area of 3km by 3km, centred at the  combustion gas emission stack.  The green dots are MDC.s 
RC (top) and MDC WWTP (bottom).  The highest odour concentrations are within the boundary of BPMNZ, MDC’s 
RC and MDC WWTP. 
 
 
 
The chart below shows of the 10 highest concentrations of long-term average odour 
concentration with that of the GLC of the odour distribution at 99.9th percentile.  All these 
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locations are well within the boundaries of both the MDC’s Recovery Centre and BPMNZ. 
The highest GLC is .373 OU/m3.  This is within the acceptable range for odour emissions 
for high sensitivity environment. 
 
Odour Concentration (1-hr averaging, in OU/m3) – 10 highest concentrations 
Long-term average concentration                              Ground Level Concentration at 99.9th percentile 

X(m) Y(m) LTConc|Odourl 1hr    X(m) Y(m) P 99.90|Odour|1hr 
100 -50 4.09E-02  50 -50 3.73E-01 
100 -100 3.67E-02  0 -50 3.26E-01 
150 -100 3.24E-02  -50 -50 3.13E-01 
150 -50 2.72E-02  -50 50 3.05E-01 
150 -150 2.47E-02  50 0 2.97E-01 
200 -100 2.29E-02  -50 0 2.94E-01 
200 -150 2.18E-02  -100 0 2.77E-01 
100 -150 2.09E-02  0 50 2.61E-01 
250 -150 1.71E-02  150 0 2.61E-01 
200 -200 1.70E-02   50 50 2.55E-01 
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17.2 Combustion Exhaust 

The predicted ground level concentration (GLC) for discharge from the combustion exhaust are 
shown in Table 11. All results are significantly lower than the relevant guidelines and standards 
for Ambient Air Quality from NESAQ. The cumulative GLC (including background) is shown 
in Table 12. It can be seen that the maximum possible contribution (worst case scenario) is only a 
small fraction of existing background levels. 

Table 11: Ground level concentration (99.9th%ile) impact from the combustion exhaust 
 

Parameter Units GLC(99.9th%ile) 

NESAQ 
Standards 

Percentage of 
Criteria 

Averaging 
Time 

Diameter mm n/a n/a n/a n/a 
Velocity m/s n/a n/a n/a n/a 
Flux Sm3/hour n/a n/a n/a n/a 
Discharge temp T°C n/a n/a n/a n/a 
Moisture content % n/a n/a n/a n/a 
Particulate matter µg/Sm3 0.121 50.0 0.24% 24 hour 
PM10   (99.7th P) µg/Sm3 0.121 50.0 0.24% 24 hour 
PM 2.5   (99.7th P) µg/Sm3  0.121 25.0 0.48% 24 hour 
SO2        (99.9th P) µg/Sm3 0.216 350 0.062% 1 hour 
NOx       (99.9th P) µg/Sm3 2.70 200 1.35% 1 hour 
CO         (99.9th P) µg/Sm3 0.324 10,000 0.0032% 8 hour 
Ozone    (100th P) µg/Sm3  150.0  1 hour 
HCl        (99.9th P)  µg/Sm3 0.113     1 hour 
H2S µg/Sm3 ND 7.0 ND Annually 
Benzene µg/Sm3 ND 3.60 ND Annually 

Smoke 
Ringleman 

Chart n/a n/a n/a n/a 
 
Based on the results of the air dispersion modelling (over a 5-year hourly meteorological 
data used), the GLC of the various contaminants, at the respective percentile computations, 
were all within the standards of NESAQ and also within the Ambient Air Quality 
Guidelines. In this respect, we can conclude that the emissions to air from the combustion 
process of the BPMNZ has minimal impact on the environment.  
 
Please note that for the particulate emissions, the data collected from the operating plant in 
Korea measured the Total Particulate Matters (TPM).  For the model, the PM2.5 
concentration used was that of the TPM, which will represent a worst-case scenario.  This is 
because in m3ost air quality measurements, the PM2.5/PM10 ratios are typically in the 0.6 
to 0.8 range. To date, there is no established guideline for the PM2.5 concentration.  The 
guideline provided by WHO has been used in this case. 
 
Ozone as a by-product of the photo-chemical reaction between NOx and the VOCs as a 
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secondary reaction in combustion systems.  In the case of BPMNZ Pyrolysis system, the 
incoming feedstock and the by-products of the pyrolysis process do not come in contact 
with the combustion of the syngas.  The ozone due to this photo-chemical route will be 
insignificant. However, the Preventive Emissions Monitoring System to be incorporated in 
the overall control of the plant operation should include ozone as a parameter to be 
monitored.     
 
Details of the contours for the long-term average concentrations and the GLC at the 
respective percentile levels for the various contaminants of concerns are shown in Appendix 
A. The modelling provided the assurance that the impact of the emissions to the air are 
within the acceptable impact. From the contour charts, areas beyond 1 km of the exhaust 
flue stack will have little impact from the exhaust pollutants.  
 
Contribution to the Cumulative Ambient Air Quality in Feilding 
 
Horizon Regional Council only tracked the PM10 and PM2.5 for the Whanganui-Manawatū  
Region. There are no records for the gaseous pollutants, like NOx, CO and SO2.  For the 
assessment of these gaseous pollutants, the data were extracted from the NZTA’s default 
NOx value (annual average), as well as from estimates taken from the “Air Emissions 
Inventory for Taumarunui and Taihape (2010)”. The assessment on the contribution of the 
BPMNZ emissions towards the Cumulative Ambient Air Quality are as shown in Table 12 
below. All the pollutants are in the acceptable range.  Please note that NOx ambient 
readings from NZTA is based on annual mean, whereas the BPMNZ’s figure is based on 
99.9th percentile GLC based on hourly averaging. 
 
 
 

Table 12: Cumulative ground level impact (predicted GLC plus background) 
 

Parameter Units GLC(99.9th%ile) Background 
Cumulative 

GLC 
Percentage 
contribution 

PM10 (winter) µg/Sm3 0.121 15.34 15.461 0.78% 
(spring) µg/Sm3 0.121 11.35 11.471 1.05% 

          (summer)  µg/Sm3 0.121 12.14 12.261 0.99% 
PM2.5 (autumn) µg/Sm3 0.121 6.21 6.331 1.91% 
          (winter) µg/Sm3 0.121  11.58 11.701 1.03% 
NOx µg/Sm3 2.70 13.0 15.7 17.2% 
SO2 µg/Sm3 0.216 3.72 3.94 5.5% 
CO µg/Sm3 0.324 135.3 135.6 0.24% 

 
PM10 data provided by Horizon RC from the Taihape Air Shed Monitoring (June 2020 - Feb 2021 

 PM 2.5 data provided by Horizon RC from the Taumarunui Air Shed Monitoring (March 2021 – July 2021) 
 NOx data from NZTA default NOx annual average for Feilding 
 SO2 and CO estimated from Taihape’s daily contaminant emissions (in winter) – Air Emissions Inventory Taumarunui & Taihape 2010 
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18. CONCLUSION 
 

The design of the proposed hybrid pyrolysis plant had been studied to identify all potential for 
emission of contaminated air to the open atmosphere. It was determined that this potentially 
included two discharge points: 

a. Odours may be emitted via the extraction ventilation system 
b. Products of combustion may be emitted via the combustion system exhaust 

The nature of each discharge was predicted using design details and monitoring that was conducted 
on other plants that were either identical (combustion exhaust) or arguably similar (odour from 
MSW). 

The plume dispersion behaviour was modelled using ADMS 5.2 in accordance with regulatory 
requirements and guidelines from NIWA, using site specific meterological file, to predict the 
ground level impact. 

The predicted GLC was compared with the relevant Ambient Air Quality Standards and 
Guidelines from NESAQ, as well as to the impact on the Cumulative Ambient Air Quality 
for Feilding. In all cases the predicted impact is within criteria limits, and the impact is 
acceptable. 

The odour emission was assessed to be acceptable for the high environmental sensitivity 
receptors. 
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