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A. INTRODUCTION 

Qualification and Experience 

1.  My full name is Deborah Anne Ryan. 

2. I have a Bachelor’s Degree in Biotechnology and Bioprocess Engineering from 

Massey University, Palmerston North (1991). I am both a member of the Clean 

Air Society of Australia and New Zealand and a Certified Air Quality Professional 

(CAQP) with the Society. I am also certified as a Hearing Commissioner under 

the Resource Management Act, Making Good Decisions Programme.  

3. I have 25 years’ of experience in the air quality and resource management fields.  

I spent eight years as an Air Quality Specialist with the Manawatu-Whanganui 

and the Waikato Regional Councils.  I have been employed as a Senior Air 

Quality Consultant with Jacobs New Zealand Limited (formerly SKM) for the last 

15 years.  I have extensive experience in air quality studies, in particular, 

preparing and reviewing a wide range of air quality effects assessments and in 

managing and reporting on air quality monitoring programmes.  As an air quality 

specialist, I have been responsible for reporting and presenting specialist advice 

to council resource consent hearings on multiple projects across all sectors: 

industry; infrastructure and government.  

4. My experience in assessing the air quality effects of fuel combustion (including 

particulate matter) and odour discharges includes involvement in the 

environmental effects assessment for consents and/or monitoring compliance 

including for: dairy processing sites with associated thermal energy plants and 

meat processing, rendering, wastewater treatment plants (WWTP), fellmongeries 

and landfill sites including previous work at AFFCO at Imlay, Horotiu, Taumarunui 

and Wairoa; Lakeview Farms (Levin), Dannevirke Meat Processors, Waikato By-

Products at Tuakau, Taylor Preston in Wellington, Richmond Shannon, Tasman 

Tanning, Hamilton WWTP, Wanaka WWTP, Levin WWTP and Shannon WWTP. 

In addition, my experience includes evaluating the reverse sensitivity effects of 

odour from a residential development in the vicinity of the Silverstream Landfill in 

Upper Hutt and a prison development adjacent to Hampton Downs Landfill in 

North Waikato, and a residential development next to Meadow Mushrooms in 

Havelock North. 
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5. I have been contracted to provide specialist advice on air discharge consent 

matters to regional councils and District Health Boards (DHB) including the 

Manawatu-Wanganui Regional Council, the Waikato Regional Council, the Otago 

Regional Council, Waikato DHB and Health Southland. I was the principal author 

of the Ministry for the Environment’s Good Practice Guide for Assessing and 

Managing Odour in New Zealand (2003). I was contracted as the peer reviewer 

for the Ministry for the Environment’s Good Practice Guide to Assessing 

Discharges to Air from Industry (2008).  I also contributed to the update of the 

above guides published in 2016. 

6. I have read the Code of Conduct for Expert Witnesses as contained in the 

Environment Court’s Practice Note (2014), and I agree to comply with it as if this 

hearing were before the Environment Court.  My qualifications are set out above.  

I confirm that the issues addressed in this brief of evidence are within my area of 

expertise.  I have not omitted to consider material facts known to me that might 

alter or detract from the opinions expressed. 

Background 

MY ROLE 

7. Jacobs New Zealand Limited (Jacobs) was engaged by the Horizons Regional 

Council (HRC) to undertake a technical review of the air quality aspects of the 

consent application by AFFCO at Whanganui and the associated Assessment of 

Effects on the Environment (AEE). I provided the technical review to the Council 

and advised on the level of effects for determining public notification for this 

application.  

8. I have read the AFFCO application and AEE prepared by Golder Associates 

(Golder) and I have reviewed compliance monitoring documentation provided to 

me by HRC. I have read the AFFCO Environmental Management System (EMS) 

as dated March 2017. I have read the S42A report prepared by Natasha Adsett, 

HRC and advised on the recommended consent conditions for the application, 

dated 4 October 2017.   

Site Visit 

9. I undertook a site visit accompanied by HRC staff and AFFCO representatives on 

the 8th of August 2017. During the visit we viewed the rendering plant and the 

other potential air discharge sources on site. I note, however, that the rendering 

plant was not operating at the time of our visit. I viewed the local receiving 

environment including surrounding residential areas and the coastal walkway.   
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B. OUTLINE OF EVIDENCE 

10. My approach in preparing this evidence is as follows: 

a. I address the main air quality issues raised by the activity for which consent 

is sought, including those matters raised in submissions ie the discharges 

to air principally of odour from meat rendering and other activities 

associated with meat processing. 

b. Golder undertook a comprehensive air dispersion modelling study of the 

boiler discharges and the potential cumulative effects, the results of which I 

summarise in my report. I agree with the assessment and the conclusions 

reached by Golder and I consider that the gas fired boiler discharges will 

have less than minor effect on air quality and as such will be acceptable. 

c. Where possible, I avoid detailed descriptions of the site and activities on 

the understanding that the Commissioners will already be familiar with the 

proposed activities from the application itself, and from the section 42A 

report from Natasha Adsett. 

C. THE ACTIVITY 

11. AFFCO operates a meat processing plant at Heads Road in Whanganui.  AFFCO 

has a current resource consent (Resource Consent No. 103287) for discharges 

to air from the existing operations including by-products rendering and gas fired 

boilers, which is expiring.  AFFCO is seeking a new consent to cover existing 

activities discharging to air and is proposing to add additional wastewater 

treatment plant activities.  
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12. Table 1 summarises key activities at the site relevant to air discharges:  

Table 1 Summary of AFFCO air discharge activities  

Source Description Contaminants Discharged 

By-products rendering Low temperature rendering plant up to 14 tonnes per hour 

processing by-products sourced from both on and off-site 

to produce tallow and meal (sheep and beef) and 

coagulated blood (processed off-site) 

Odour  

Existing primary waste 

water treatment plant, and 

proposed chemical 

wastewater package plant 

Site wastewater from slaughter floor, stockyards, 

rendering, truck wash and boiler blowdown 

Odour 

Truck washing Stock trucks are washed down (details not available) Odour 

Stockyards Sheep and bobby calves up to 10,000 sheep housed at 

peak season, daily washdown 

Odour – animal urine, 

faeces and sheep 

Natural gas fired boiler 

(10.5 MW net) 

Provide heat and hot water for site Products of gas combustion 

(PM10, PM2.5, CO, SO2 and 

NOX) 

Biofilters Treatment of gases from point source odour extraction 

system 

Odour 

D. ASSESSMENT OF EFFECTS 

Receiving environment 

13. AFFCO’s site is zoned manufacturing under the Whanganui District Plan and is 

located in the urban area to the southwest of Whanganui’s main city centre. The 

Whanganui River is immediately to the south of the site. AFFCO has residential 

dwellings located to the west, east and north of the site, which makes the 

environment sensitive to meat processing type odours. There is public access via 

a river walkway along the southern boundary of the site adjacent to the River. 

14. Golder states that the nearest residences are located around 190 metres to the 

west of the rendering plant, 200 m to the west of the stockyards and 100 metres 

west of the wastewater treatment plant.  Open Country Dairy (OCD) is located to 

the north of AFFCO’s operations and Golder notes it is the only significant 

industrial discharge source of air contaminants in the area.  There are other 

industrial and commercial activities in the vicinity along Beach Road and Heads 

Road. The Whanganui District wastewater pumping station is located to the west 

of the AFFCO rendering plant at the corner of Beach Road and Karoro Road. 
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Combustion sources assessment 

15. Golder assessed the effects of the discharges from AFFCO’s gas fired boiler 

using air dispersion modelling.  The effects of air discharges from the 10.5 MW 

(net) gas fired boiler were assessed in conjunction with the discharges to air from 

the Open Country Dairy (OCD) dairy processing plant (both their powder dryers 

and heat plant were included as per Table 2 of the AEE) for oxides of nitrogen 

(NOX) and particulate matter smaller than ten microns (PM10). Particulate matter 

smaller than 2.5 microns (PM2.5) from the AFFCO boiler was included in the 

assessment. But Golder assumed the powder dryers contribute negligible 

amounts of PM2.5 so they did not include these in the assessment of PM2.5.  I note 

that data provided by OCD for a consent hearing relating to its Waharoa site 

indicated that up to 70% of the particulate matter from milk powder drying could 

be PM2.5. 

16. Golder used the CALPUFF dispersion model Version 7.2.1 for the assessment of 

boiler discharge effects on air quality. This model is routinely used across 

Australia and New Zealand for air quality assessments. I consider CALPUFF 

acceptable for use in this assessment. 

17. The maximum ground level concentrations of contaminants predicted by the 

Golder dispersion modelling are summarised in Section 5.3.6 of the AEE. The 

cumulative impacts for nitrogen dioxide (NO2) as 1-hour and 24-hour averages 

are shown to be acceptable and the discharges will not cause an exceedance of 

the National Environmental Standards for Air Quality (NESAQ). Therefore, 

granting this permit in not restricted under Regulation 20 of the NESAQ. 

18. Likewise, the maximum predicted PM10 concentrations cumulatively, from both 

OCD and AFFCO as 24-hour averages, are shown to be 10 g/m3 in the 

residential area to the north. Therefore, PM10 discharges will not cause an 

exceedance of the NESAQ, when considered with the potential background 

levels. 

19. The impact from the AFFCO boiler on its own on PM10 levels (and PM2.5 levels) 

are assessed as less than minor at 1 g/m3 as a 24-hour average.  I note that this 

predicted ground level concentration excludes the potential contribution of PM2.5 

from the milk powder driers. But even if all the PM10 is assumed to be PM2.5 to 

account for the potential contribution from the OCD dryers, the combined 

predicted maximum concentration including background, would be 25 g/m3 as a 

24-hour average, which is equivalent to the WHO criteria.  Given that it is 

conservative to assume all PM10 is PM2.5, I am satisfied that that the cumulative 

impacts of OCD, AFFCO and the assessed background will meet the WHO 

criteria. 
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20. All other relevant assessment criteria (including annual average values) will be 

met. Under normal operation there will be no visual discharge associated with the 

gas boiler operation, other than a heat haze or possibly a steam plume under 

certain meteorological conditions, and as such the discharge will have a less than 

minor effect on visual amenity. 

Sources of odour  

21. The odour discharge sources at the site are: 

a. Stock trucks and truck wash 

b. Stock yards 

c. Waste water handling and treatment 

d. Meat by-products rendering; and 

e. Biofilters for odour treatment. 

22. The rendering process is separated into the “wet-side” and “dry-side.”  On the 

wet-side solids are cooked and the cooked solids, tallow and stickwater are 

separated. Page 12 of the Golder AEE provides a schematic of the odour 

sources extracted to the wet-side cooling system (heat exchangers), prior to the 

discharge of cooled gases to the rendering plant biofilter (main biofilter). Page 13 

of the AEE provides a schematic of the dry-side odour sources extracted to one 

of two biofilters. The meal solids are fed to one of two roto-disc dryers and the 

dryer exhaust passes to the waste heat evaporator (WHE), where the heat from 

the dryers is used to concentrate stickwater to recover material that would 

otherwise go to wastewater.  Cooled gases from the dryers go to a dedicated 

biofilter (dryer biofilter).  The schematic on page 13 of the AEE shows that other 

sources from the meal storage and the dry-side building air are ventilated to the 

main biofilter via a filtration unit. Doors to the rendering building should be kept 

closed at all times when the doors are not in use to minimise the discharge of any 

fugitive odour. 

23. Odour sources from by-products rendering include: raw materials receipt and 

handling, any fugitive emissions not captured by the point source odour 

extraction system, and fugitive odour from meal processing, handling and 

storage. I understand that the philosophy behind the odour extraction and control 

system is that high strength point sources are extracted and ventilated to 

biofilters for treatment. 
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24. AFFCO has an existing primary treatment plant for site wastewater. The applicant 

proposes a new chemical package treatment plant to provide additional treatment 

of wastewater on-site. I understand that the proposed plant may not be built 

depending on trade waste arrangements with the Whanganui District Council. If 

the package plant is built then the applicant is proposing to install an additional 

biofilter to treat air from the balance tanks and mixing tanks.  Point sources of 

odour within the solids dewatering building are also identified as needing to be 

vented to the new biofilter. AFFCO has not proposed to ventilate the clarifier as 

part of the design and is proposing a “wait and see” approach to see if this 

source results in odours requiring treatment once it is operational. I address this 

aspect later in my report. 

Odour Effects Assessment Approach  

25. Odour effects are assessed against a criterion, which relates to the absence of 

objectionable or offensive odour to the extent that there is an adverse effect on 

the environment beyond the site boundaries.  This is by nature a subjective 

criterion and case law has established that the threshold for non-compliance is 

established via the test of the “opinion of the ordinary reasonable person.” Thus 

enforcement requires a reasonable burden of proof. Assessments of compliance 

with the odour effects criterion are undertaken considering the FIDOL factors 

(frequency, intensity, duration, offensiveness and location) in relation to odour 

events either individually or cumulatively.  

26. AFFCO is an existing operation, therefore past experience with the site and its 

effects from odour is one of the best indicators to determine the potential effects 

of the current proposal on the environment. I note that this approach is consistent 

with the Ministry for the Environment’s Good Practice Guide for Assessing and 

Managing Odour (Odour GPG, 2016). Past performance can be assessed by 

reviewing: 

a. Compliance records 

b. Maintenance and monitoring records 

c. Odour complaint data to review trends and analyse the level of impact 

overtime 

d. Feedback from community engagement to ascertain current levels of 

annoyance and/or issues with air discharges. 
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27. Methods for community engagement are set out in the Odour GPG as: 

a. Community annoyance surveys 

b. Odour diaries 

c. Community meetings 

28. Odour annoyance surveys measure the percentage of the population annoyed by 

odour in a community. There are limitations to the approach including, obtaining 

a suitable area representative of a potentially impacted population to obtain a 

sufficient sample size. The sample area should not be so large, however, as to 

dilute the measured annoyance. There may also be difficulty in separating 

annoyance for a particular source where communities are potentially impacted by 

a number of odour sources. In addition, it is increasing difficulty to conduct 

surveys with statistical robustness due to the reduction in households that have 

landlines. While odour surveys initially showed promise as an objective way of 

measuring effects of odour, it is my understanding they are not widely used in 

New Zealand as a monitoring and assessment tool for odour. This means there is 

a limited pool of surveys and of those that have been done methodologies have 

varied. As a consequence, there is still uncertainty as to how survey results are 

to be interpreted and at what level annoyance becomes unacceptable. 

29. In my view, community engagement through a community liaison group provides 

an opportunity for more meaningful, direct and timely feedback for understanding 

the impacts and effects from odour on neighbouring communities. 

30. Where there is a change to an activity or a new source proposed as part of an 

activity, experience of the effects on the environment for the same or a similar 

activity should be used to inform the assessment.  This approach is applicable to 

the proposed package plant for waste water treatment. Golder provided 

additional information in the S92 response citing two examples of similar facilities 

that were not enclosed and vented to odour treatment. The sites Golder 

referenced were at Alliance Lorneville, outside of Invercargill and Tuakau 

Proteins. Both these sites differ from Imlay, in that they are within rural 

environments some distance from urban residential areas, whereas Imlay is 

within the urban environment. 

31. Golder’s approach to the odour assessment focused on considering whether the 

current plant and controls represent good industry practice and where 

improvements can be made.  Golder provided relatively little analysis of historical 

impacts on the community of odour from the site’s activities or compliance 

history. Minimal information on community engagement was provided to allow 

assessment of the odour impacts. 
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32. For my assessment I have reviewed compliance records and complaint 

information, and the submissions received from the full public notification of the 

application. In the absence of information on community engagement these 

sources provide a useful indication of the level of concern in the community 

relating to odour impacts.  

Odour complaints and consent compliance 

33. Golder discusses the complaint record in Section 5.2.2 of the AEE. For July 2015 

to June 2016 Golder states there were 36 complaints. AFFCO staff investigate 

odour complaints that they receive as part of the current permit conditions. 

Golder notes that the majority of the complaints investigated by AFFCO were 

substantiated as being from the Company. 

34. I refer to the report by the HRC compliance monitoring officer, Pita Kinaston, for 

the AFFCO Imlay site for more detail on the odour complaints, compliance and 

enforcement history.  Regional council staff provided me with their complaint 

record for the last 10 years, with a total of 226 complaints recorded. Table 2 

provides a summary of the Regional Council records as complaints per year. 

Table 2 AFFCO related odour complaints received by the Regional Council per year 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

14 10 2 7 12 1 2 4 144 14 16* 

*January to June 

35. The data shows a reasonable amount of variability year to year, with no clear 

trend. A large number of complaints were received in 2015. Figure 1 is a plot of 

the AFFCO related complaints per month since January 2015. 
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Figure 1 AFFCO complaints recorded by HRC since January 2015 

36. Figure 1 shows that, while complaints continued throughout 2015, the peak 

period was January to March. HRC compliance report 61961 identified that odour 

complaints received on 9 January 2015 were substantiated and had resulted 

from processing Silver Fern Farms’ (SFF) head and hocks process by AFFCO. 

Complaints from the 17th of January to the 18th of February were also linked to 

rendering raw material coming from SFF. AFFCO advised, that this stream of 

animal waste would no longer be processed at Imlay (due to the transportation 

distance) to avoid causing offensive odours discharging beyond the property 

boundary.  

37. Confirmed offensive odour beyond the boundary on 16 January 2015 was related 

to a sump pump failure resulting in odours from the rendering raw materials bin 

area. The pump was subsequently fixed. 

38. An HRC Compliance Report from 29 July 2015 noted that complaints in July 

related to the blood dryer, which was leaking into the building and discharging 

directly to atmosphere because the roof was being re-clad. The blood dryer has 

since been decommissioned with blood dried off-site. 
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39. From my review of the HRC compliance reports and complaint records, I was 

unable to determine a specific cause for the high level of complaints experienced 

in March 2015. An HRC Compliance Report from November 2015 indicated that 

odour issues occurring during 2015 had been addressed by installing an 

additional meal dryer and squeeze press; and by replacing piping on one side of 

the dryer biofilter. I assume from this that a new direct fired dryer had been 

installed that that had insufficient capacity. I assume that this combined with 

hotter weather, meant that raw materials were not processed quickly enough and 

became degraded resulting in the high level of complaint. The increased odour 

may have been from both the raw materials storage and increased odour as the 

degraded materials were processed.  

40. I note that in general, the Regional Council records presented above may be an 

underestimate of the total number of complaints received as some complaints are 

lodged directly with AFFCO. For example, AFFCO’s annual monitoring report for 

07/08 reports 48 complaints in a 12 month period1 compared to 24 complaints 

from the council record for the full 2 year period 2007 and 2008. 

41. Based on my own review and the report from Pita Kinaston it is apparent that 

odour complaints and non-compliance have frequently been linked to system 

failures and/or processing of aged renderables. Some examples are highlighted 

below: 

a. HRC compliance report 41472 (December 2010) reported that odour 

complaints had correlated with an equipment failure in rendering and a 

subsequent clearing of a backlog of aged material resulting in a significant 

non-compliance being issued. 

b. HRC compliance report 43265 (April 2011) reported six verified complaints 

in a two-week period. Issues identified were that there was a dryer 

breakdown and the screw conveyor within the rendering plant was 

continually breaking down; and had broken down on approximately nine 

occasions.  These incidents created a back log of raw material that 

released significant odour when brought into the rendering plant via the 

screws because material was older than usual.  AFFCO advised that it was 

not practical to remove the waiting product from the receipt bin. It was 

noted that that the contingency plan for plant breakdown was not followed 

as per the Environmental Management System (EMS). 

  

                                                           
 

1
 HRC compliance report number 36197, 2008 
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c. HRC compliance report 44816 summarised the verified complaints over 

2009 to 2011.  The report states that all these objectionable odours related 

to product being processed that was odorous due to plant breakdowns and 

caused adverse effects beyond the property boundary. It was noted that the 

odour was at such a level that it made it very unpleasant to be outside. 

d. HRC compliance report 61095 identified that a complaint in December 

2013 related to congealed blood odour which was remediated by cleaning 

sludge from a holding tank. 

Odour controls 

42. The main measures in place to control the odour from rendering are as follows:  

a. Raw material should be processed as fresh as is practicable to minimise 

odour emissions during holding and processing. At Imlay, raw material is 

either sourced from on-site or from two other AFFCO plants, one in 

Whanganui and one in Feilding so travel distances are not particularly long. 

Material age will depend on the length of time that it is held on either site 

prior to delivery and processing. 

b. When raw materials cannot be processed within timeframes set out in 

consent conditions, preservatives are to be added to reduce the rate of 

biological breakdown. AFFCO advised in the S92 Response dated  

4 October 2017, that off-site material from Feilding is routinely dosed with 

Envirocide with Zydox  via direct injection at the infeed auger to connected 

to the holding hopper. The S92 response did not indicate what the 

appropriate dose rates are (eg manufacturer’s recommendations) or how 

this is determined, although Golder stated that material coming into the site 

is routinely monitored for pH, temperature and condition. It appears from 

the S92 response that the material sourced from another plant in 

Whanganui is not routinely preserved. 

c. The gaseous emissions from the main odour sources are captured with a 

point source extraction system, the gases are cooled, and treated in one of 

two biofilters, the main biofilter and the dedicated dryer biofilter.  
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43. Biofilters use biological processes to treat odour ie microorganisms in the media 

oxidise odorous compounds to carbon dioxide, water, biomass, and other low 

impact by-products. Biofilters work by distributing odorous air through a porous 

filter media.  The media provides a surface area, on which the microorganisms 

live, where biological oxidation can take place.  A healthy environment for 

microorganisms to grow well is key, in particular, moisture, temperature, nutrients 

and pH are important parameters. Moisture control is achieved by  

pre-humidification of the inlet air and sprinkler systems and regular monitoring of 

the moisture content is needed to confirm the moisture controls are achieving the 

required levels. 

44. Biofilters require routine monitoring and maintenance to ensure efficient odour 

treatment overtime. Golder’s recommendations in the AEE from March 2017 

indicate maintenance work on the biofilters at AFFCO was overdue. During my 

August site visit there was a lack of evidence of any of the recommended work 

having been undertaken. Golder’s recommendations to improve the condition of 

the biofilters included: 

a. additional soil and bark for the main biofilter  

b. excavating the whole bed and total replacement of stone layer and bark/soil 

layer on the dryer biofilter; and 

c. new surface watering systems and new manometers on both the main and 

dryer biofilters. 

45. The biofilter remediation and maintenance recommended by Golder is significant 

and appears overdue. This does not, in my view, reflect a well-functioning EMS, 

and suggests that the biofilters will not have been performing as efficiently as 

they might for an extended period. Problems likely to be affecting the biofilter 

efficiency due to poor maintenance include: compaction, clogging, channelling 

and uneven gas distribution. 

46. In addition to a well-functioning biofilter, the integrity of the odour control system 

from point source enclosure and extraction are key to minimising effects from 

odour. This is particularly the case if raw materials are aged. Because of the 

complexity of the odour control measures and management systems, it is difficult 

to identify any one thing that could be done to avoid adverse effects offsite.  The 

integrity of the entire system needs to maintained at a high level to minimise the 

risk factors that could contribute to adverse effects offsite. In my view, a well-

functioning EMS supported by management plans specific to the odour control 

systems including process management and contingency are a necessary part of 

ensuring the site minimises odour and the potential for significant adverse 

effects. Documentation should clearly set out the controls and the operating 

parameters to ensure site staff understand what they are managing and why.  
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47. The odour point source extraction system (PSES) must be maintained under 

negative pressure, which is generated by the biofilter fan. The point source 

extraction system uses sealed connections to capture concentrated odour 

sources. Regular checks are needed to ensure that the extraction system is not 

leaking odorous gases into the building space. Recommended conditions from 

HRC staff for the permit require daily visual checks with annual monitoring of 

vacuum pressure at enclosed equipment items and biofilter flowrates in order that 

the system is maintained to ensure effective extraction. The PSES approach is 

intended to avoid the need to treat the building workspace ventilation air through 

a biofilter, which would require more biofilter capacity and be costly.  

48. On the wet-side, the rendering building workspace air is ventilated directly to air 

to remove excess heat using fans that discharge vertically through the roof. This, 

however, means that system failures resulting in fugitive emissions result in 

emission of untreated odour directly to atmosphere. I agree that the approach of 

point source extraction is in-line with good industry practice and is consistent with 

approaches at other sites that I am familiar with in New Zealand. I consider the 

approach is reasonable provided that monitoring and maintenance of the system 

is undertaken to minimise the risk of failures that could result in direct discharges 

of odour, with the potential to have adverse effects downwind. 

49. On the dry side of the Rendering Building, Golder clarified in the S92 response 

that there is limited extraction of the building ventilation air which occurs via the 

open end of the main extraction duct.  Golder states that the air flow extraction 

system was not originally designed to ventilate all of the building air from the dry 

side. The strategy is to directly connect the extraction system to significant odour 

sources and ventilate building air (for working environment control) directly to 

atmosphere, but additional capacity is being used for partial ventilation to the 

main biofilter.  Dry side sources extracted directly to the main biofilter are 

identified as the raw material the processed meal bins with the dryers being 

ventilated to the dryer biofilter. 

50. Golder states that fugitive emissions from stockpiled meal and meal processing 

within this area are not considered to be a significant sources of odour, but that 

there is some extraction of building air (around 5000 m3/hr), which relates to 

additional capacity within the biofilter system and is used to extract air in the 

vicinity of the meal screening plant.  In my view storage of meal outside of an 

enclosed vessel which is ventilated to odour control does not represent good 

practice.  
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51. Gaseous emissions extracted from the meal dryers are condensed in a waste 

heat evaporator (WHE). The WHE concentrates stickwater by evaporation to 

enable product recovery from this stream.  Emissions from the WHE and other 

sources are cooled in various condensers to below 40oC prior to biofiltration. 

Maintaining the discharge to the biofilter below 40oC is important for maintaining 

the health of microorganisms within the biofilter; at higher temperatures the 

microorganisms metabolise odour less efficiently and ultimately die at higher 

temperatures.  

E. SUBMISSIONS 

52. The submissions received on the application have been summarised in the HRC 

S42a report. The issues relevant to air discharges considerations are set out 

below. Nineteen of the twenty-six submission expressed some level of opposition 

to the application. Those submitter’s who expressed support generally did so on 

the basis that they saw the application as an opportunity for Imlay to be required 

to make improvements to processes and systems that would reduce the potential 

for odour.  

53. Those submissions received as either neutral or in support of the application 

included support for: 

a. the proposed upgrades particularly if it reduces odour 

b. ensuring upgrades and monitoring, as per the application, are implemented 

c. improving the plant maintenance 

d. conditions to support appropriate odour management practices to minimise 

disturbance   

e. stricter measures for the discharge of odour and possibly a restriction on 

the products rendered at the site eg. locally produced products only. 
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54. Those submissions received in opposition to the application raise the following 

issues: 

a. odour is terrible or very bad and seems to be getting worse 

b. the current measures to control odour are ineffective 

c. when odours from the site are under control they can be quite strong and 

when they are not under control it is nauseatingly disgusting 

d. health or aggravation of respiratory conditions 

e. why the improvements listed in the application have not already been 

undertaken and/or whether they are adequate 

f. odour is released for short periods, and it is difficult for regulatory staff to 

respond in time 

g. odour can be physically sickening. 

55. For the submissions in opposition the relief sort, includes that the application be 

declined or that there be further mitigation including: 

a. ensuring there is stricter regulation of the foul odour and contaminants 

b. annual reviews to take into account updated laws/ rules/ best practice and 

implement these immediately; updating emission control methods as new 

technology becomes available along with the use of best practice and early 

adoption of new technological solutions to odour control  

c. improvement of management processes 

d. further controls and mitigations be put in place to control odour  

e. reducing or eliminating the discharge; achieving zero-emissions as soon as 

possible 

f. ensuring the biofilters are well maintained 

g. process monitoring to prevent system failure 

h. a report addressing if the contaminants are hazardous to health 

i. external monitoring of odour complaints. 
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Health effects 

56. Nine submissions raise concerns about health effects.  Health effects of 

contaminant gases and particulate matter from the boiler operation have been 

assessed using air dispersion modelling and the modelling demonstrates that the 

ground level concentrations will be well below guidelines and standards that are 

set for human health.  Repeated exposure to offensive and objectionable odours 

can affect people’s general well-being and may cause feelings of nausea, stress 

and headaches and reduced quality of life2.   

57. It is generally accepted, however, that for odorous compounds the human nose is 

very sensitive to low concentrations of these compounds, and they are not 

present in concentrations that would give rise to harmful physical health effects. 

Ammonia is one chemical that will be present from the sheep yard operation, 

where low concentrations can cause coughing, and nose and throat irritation. 

Ammonia's odour threshold is sufficiently low to provide adequate warning of its 

presence3. AFFCO advised during the site visit that they monitor ammonia levels 

continuously using gas detectors in the sheep yards to ensure levels do not build 

up to harmful levels. 

Mitigation 

58. A number of submissions refer to the need for improved management, further 

controls and improved regulation. Overall, I consider the technology ie the use of 

low temperature rendering, indirect meal dryers, a WHE for stickwater recovery, 

with points source extraction and appropriately sized biofilters is appropriate and 

in line with the current good practice in New Zealand. The only additional 

mitigation that that may be appropriate is full enclosure of the raw materials 

receipt area with extraction to odour control.  Golder describes the raw material 

bin operation in Section 2.5.1 of the AEE, and states that the bin has automated 

covers. I do not recall seeing the covers in place during our site visit.   Golder 

states in section 4.5.3 that more effective odour mitigation can be achieved by 

direct connection of the outside raw material hopper to the odour point source 

extraction system, and recommends that this work be undertaken. I note from 

Table 5 of the AEE that connection of the outside raw material bin was 

recommended by Golder to be undertaken by the end of July 2017.  

  

                                                           
 

2
 MfE, Good Practice Guide for Assessing and Managing Odour, 2016 

3
 Agency for Toxic Substances & Disease Registry, Medical Management Guidelines for Ammonia 

(NH
3
), 2014 
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59. The European Union Integrated Pollution Prevention and Control (IPPC) 

Reference Document on Best Available Techniques in the Slaughterhouses and 

Animal By-products Industries (May 2005) indicates that full enclosure and 

extracting of raw materials receipt areas is best practice. The recommendation 

from Golder is something of a compromise in that there will still be fugitive 

emissions as material is dumped during delivery and when the covers are not in 

place.  I recommend that AFFCO be given a period of 18 months to fully enclose 

the raw materials receipt hopper within a building and extract the bin to a biofilter 

for treatment prior to discharge to atmosphere. Enclosure of raw materials receipt 

would then be in accordance with good international practice and other sites that 

I am familiar with in New Zealand. The building should be large enough to 

accommodate a truck so that doors can be kept closed during raw material 

transfer.  

60. I recommend a condition of consent that raw material bin covers be kept in place 

at all times, other when raw material is being delivered; and that a design for the 

odour extraction system for the raw materials receipt area be provided to the 

Council within 2 months, with the system installed within 4 months. 

61. The overall odour performance is then linked to the monitoring management and 

maintenance of the systems. Improvements in the framework for site EMS are 

recommended as part of the consent conditions.  

62. In the AEE, Section 4.6 Table 5, Golder recommends detailed mitigation 

measures and/or upgrades for the rendering plant extraction system and 

biofilters.  The recommendations generally represent short term actions to 

address existing maintenance issues eg gas distribution and biofilter depth; or 

installation of additional monitoring eg. new monitoring points for flowrate, 

temperature and pressure. Golder also recommends updating the biofilter 

operations manual (BOM) to address design and operational parameters as set 

out in the AEE.  Updating the BOM and EMS should be captured in a condition of 

the permit. Key elements for minimum performance of the systems for odour 

extraction and control, including biofilter operating parameters and media 

condition are addressed via the recommended permit conditions.    

63. The current EMS indicates that all product bought in from AFFCO Manawatu 

(Feilding) and Landmeats (Whanganui) is stabilised with Envirocide, but the S92 

response indicates that only material from Manawatu is routinely dosed.  
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64. The applicant’s proposed odour control system for the package wastewater 

treatment plant does not include ventilation of the clarifier to the odour extraction 

system. Golder’s S92 response indicated two other sites where similar facilities 

had established without incident but these were within rural areas. Given the poor 

compliance history, the sensitive nature of the receiving environment, being close 

to residential, in particular, to the west on Beach Road, and the existing level of 

impact from the site in terms of odour, unless further evidence is provided to the 

hearing as to the likelihood the plant will not result in adverse effects from odour, 

I recommend a precautionary approach be adopted and that the clarifier should 

be included in the odour control system for the package plant at the outset. 

Annual reviews and adoption of best practice 

65. A number of submissions request early adoption of industry best practice through 

annual reviews.  In my experience, the relevant technologies including processes 

design and controls, do not change sufficiently fast to warrant annual reviews. 

For example, the UK Environment Agency IPCC best available techniques (BAT) 

guidance for the rendering sector is dated 2008 (Sector Guidance Note IPPC SG 

8 - Version 2.0 - Published October 2008). In my view, the technology and 

practices in place at AFFCO, other than the open to air raw materials receipt bin, 

are representative of established good industry practice in New Zealand. In 

addition, I note that the European Union IPCC BAT (2005), recommends 

enclosure of raw material receipt as follows: 

For loading/unloading, one technique that has been applied is the 
construction of a tunnel/covered area large enough to accommodate the 
biggest despatch/delivery vehicle likely to visit the site. Odours can be 
contained if the tunnel has doors at either end, which make a 
good seal with the walls and which can be opened and shut rapidly with 
the minimum of effort and inconvenience. If the doors are difficult to 
operate there is a high probability that they will fall into disuse. High-
speed plastic roller-shutter doors, which are less susceptible to damage 
than metal doors, are commercially available. Ensuring the integrity of 
the tunnel and the unloading, storage, processing and packing areas 
can minimise the leakage of odours. 

66. It is apparent that AFFCO’s plant can operate for periods without causing 

significant adverse effects from odour. In my view these periods could be 

extended through improved monitoring and maintenance so that the level of 

impact could be considered acceptable, albeit periodic system failures will be 

inevitable given the nature of the process, however, the risk of failure can be 

lowered.  
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67. In my view, therefore, the focus should be on minimising the risk of failures and 

ensuring compliance with the performance specifications for the odour control 

system. In my view, the extent of the Golder recommendations in Table 5 of the 

AEE, in particular, relating to upgrades to the biofilters including media 

replacement, indicate that monitoring and maintenance of the biofilters has been 

poor and improved performance from the Company is needed. The 

recommended conditions of consent include recording of biofilter parameters, 

including temperature and inlet pressure with SCADA, which will provide a record 

for monitoring trends and determining if performance is reducing overtime.   

68. In addition, Golder has set out specifications and monitoring in Table 4 of the 

AEE, for maintaining the media in accordance with a Biofilter Operations Manual. 

The recommended monitoring includes: the mass size distribution of the media, 

media depth, microbial counts, pH, moisture and carbon to nitrogen ratio. I 

support the inclusion of these parameters and monitoring and maintenance of the 

filter in accordance with a BOM as part of the consent conditions, as 

representative of good practice for the industry. I consider, however, that all 

monitoring Golder has recommended as being 2 yearly should be annual. This is 

because in my experience biofilter performance can degrade quickly and 

independent evaluation of all parameters through an annual audit is helpful for 

ensuring biofilter maintenance is undertaken at an appropriate frequency. 

69. The UK IPCC guidance recommends as part of BAT an effective Environmental 

Management System (EMS) to help the operator to maintain compliance with 

regulatory requirements and to manage other significant environmental impacts. 

Under the IPCC guidance an EMS should include an environmental policy and 

programmes which: 

a. includes a commitment to continual improvement and prevention of 

pollution; 

b. includes a commitment to comply with relevant legislation and other 

requirements to which the organisation subscribes; and 

c. Identifies, sets, monitors and reviews environmental objectives and key 

performance indicators. 
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Zero emissions 

70. A number of submissions request that emissions be eliminated moving to zero 

emissions.  The RMA allows for discharges to air provided that the effects re at 

an acceptable level. As indicated above, with the addition of enclosure of the raw 

material receipt bin and the bin lids being kept closed and vented to a biofilter, 

the technology and practices in place at AFFCO are representative of established 

good practice in New Zealand. It is apparent from the complaint record in Table 1 

that in some years the site has been operated with only minor adverse effects 

from odour, but likewise there was an extended period where adverse effects 

were significant in 2015. Periodic system failures are inevitable but such 

incidents need to be minimised in order that the effects can be acceptable in term 

of the odour criteria and the FIDOL factors. 

Odour complaint monitoring 

71. A number of submissions raise concerns about the odour complaint response, 

these matters are discussed in the report from the HRC compliance monitoring 

officer, Pita Kinaston. 

F. SUMMARY OF ODOUR EFFECTS AND RECOMMENDATIONS 

72. Based on the information from complaints, submissions and compliance reports, I 

consider that there have been times that odour from AFFCO is at a level that 

results in significant adverse effects. Some of these periods have been linked to 

specific activities eg breakdowns, SFF raw materials, and new dryer installation. 

But it also appears that monitoring and maintenance at the site requires 

improvement, such as reflected in the recommendations in Table 5 of the AEE. 

The fact that there has been a relatively high number of complaints this year 

(2017) ie 16 complaints to June, could be attributed to the fact that these 

upgrades had not yet been completed, and/or a combination of heightened 

awareness of odour due to the consent notification. 

73. In my view, the management systems and plans, require monitoring, review and 

actions need refinement. Improved implementation of an EMS and proactive 

maintenance through management plans is needed to minimise the risk of 

incidents likely to result in adverse effects from odour.  I also recommend full 

enclosure of the raw material receipt area within a building and ventilation of the 

external raw materials bin to a biofilter.  
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74. Odour complaint levels vary from year-to-year, but overtime there appear to be 

periods of lower impact compared to higher impact. I note that, the HRC 

complaint record that that I discuss above appears not provide the full number of 

complaints received with many of the complaints going directly to AFFCO. 

Complaints received directly by AFFCO may go unrecorded in the HRC system, 

so the HRC complaint record is probably under reporting the level of impact. 

75. A large number of people were directly notified of the application, around 450 to 

500 parties. Based on the number of people notified, the number of submissions 

could have been expected to be higher than the 26 received. The submissions 

do, however, indicate that there is a level of concern in the community regards 

the current operations and the level of effect from odour. 

76. For rendering operations, failures such as those that have been reported through 

compliance records at AFFCO, can be expected from time-to-time; as such the 

plant has the potential to result in odour of an offensive and objectionable nature 

being detectable beyond the boundary from time-to-time. The key is to for 

AFFCO to manage and monitor the activities to a high degree in order that 

incidents can be minimised to a point where the frequency and intensity of any 

odour incidents is at an acceptable level. Acceptability is of course highly 

subjective. Some people would consider that no rendering odour is ever 

acceptable, but in my view anyone living near a plant of this nature could 

reasonably expect discernible odours from time-to-time. 

77. It appears from the site’s complaint history that the plant can operate for 

extended periods without incident. Therefore, when operating within the normal 

parameters, it can be concluded that the site can achieve a level of control that 

does not result in adverse effects beyond the boundary. To maintain operation 

within the normal parameters, it is important that the site has a meaningful EMS, 

which documents the “plan, do, monitor and review” approach to managing 

discharges to air to ensure compliance with environmental objectives and the 

site’s discharge permit.  

78. I note that the current EMS sets a target of 5 complaints per year as being 

acceptable and a target of 5 complaints is planning for failure. In my view, the 

target should be in line with the IPPC guidance including continuous 

improvement and pollution prevention; and a commitment to comply with relevant 

legislation and permits.  

79. In my view the current framework for the EMS and management plans is 

confusing and I consider all these systems and plans should be better integrated 

to provide clarity for implementation, monitoring and action and improved 

performance.  
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80. Further, when incidents such as breakdowns or failure do occur, AFFCO should 

be required to notify HRC as soon as possible. I understand that the council staff 

are recommending any incident that has potential to result in adverse effects of 

odour beyond the boundary be reported to HRC within 1 hour of becoming aware 

of the event.  This notification procedure should form part of AFFCO’s EMS, so 

that the frequency of such incidents can be determined, and measures be 

identified to prevent or minimise and repeats of such incidents in the future. 

81. The application did not provide information of the process operating temperatures 

for rendering and drying, however, these parameters do have an impact on the 

potential odour emission rates. Some information on drying temperatures was 

provided in the Section 92 response, with reference to requirements for particular 

markets. For Imlay the following process operating requirements should be 

applied: 

a. The rendering vessels shall be operated at the lowest temperature 

practicable, and in any event shall not be operated above 100 oC. 

b. The meat and bone meal dryers shall be operated at the lowest 

temperature practicable, which is consistent with MAF (or any future 

replacement regulatory body with relevant functions) sterilisation 

requirements, and to prevent burning of meal. 

c. The temperature of the rendering vessels and dryers shall be continuously 

monitored and recorded. These records shall show the correct time and 

date, and shall be made available to the Horizons Regional Council on 

request. 

82. The applicant is proposing a “wait and see” approach on the need for odour 

control on the clarifier, in my view this is not appropriate. In the event that there 

are odour issues with the clarifier, the burden of proof for any enforcement action 

would be on the Regional Council, which would likely be time consuming and 

difficult to prove, particularly for a site as complex as this with multiple odour 

sources. As discussed above, a precautionary approach is recommended, given 

the sensitivity of the receiving environment and the level of impact from odour 

already experience by the community. Therefore, subject to the applicant 

providing more information to the hearing, I recommend that the clarifier, 

proposed as part of the package plant, be connected to the odour extraction and 

control system. 

83. I further recommend, in the event that the package plant is built, a condition of 

consent to require the details of the odour control system and biofilter sizing and 

design be provided. The condition should include specifying a minimum design 

loading rate for the biofilter.  
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G. CONCLUSION 

84. I agree that, subject to the improvements recommended by Golder and an 

upgrade to the raw materials receipt area, that the site operations do represent 

good industry practice in terms of design, however, maintenance and operation 

of these systems does not appear to have been in line with good practice.  

Whether the odour from AFFCO’s operations is ultimately at an acceptable level 

in the community is dependent on maintenance and monitoring of the systems 

and good practice management throughout the term of the consent. 

85. In my view, the recommended conditions are appropriate to address the potential 

adverse effects from the AFFCO discharges to air. 


