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INTRODUCTION 
 
Qualifications and experience 
 
1. My name is Roger Steven Cudmore. I hold the position of Principal 

Environmental Consultant at Golder Associates (NZ) Limited (Golder), a 

ground engineering and environmental consultancy firm.  I led Golder’s 

air and wastewater team from 1997 (when formerly operating as Aurora 

Environmental Ltd) until 2012. I am past director of Golder Associates 

(NZ) and am currently Golder’s National technical director for 

Environmental Services. 

 
2. I graduated with a degree in chemical & process engineering (with 

honours) in 1986.     I am a certified air quality professional (CAQP) with 

the Clean Air Society of Australia and New Zealand (CASANZ). 

 
3. I have over 25 years’ experience in air quality management.  I have had 

significant involvement in the development of national guideline 

documents for air quality management including the Ministry for the 

Environment (MfE) ambient air quality guidelines (AAQGs) for New 

Zealand. This process led to the current MfE AAQGs.1 I took part in the 

workshops run by MfE between 2000 and 2004 to develop various good 

practice guidelines and to establish the Resource Management (National 

Environmental Standards for Air Quality) Regulations 2004 (NES-AQ).  In 

2008 I co-authored a review of the World Health Organisation (WHO) 

guideline for sulphur dioxide2 and co-authored reports that provided the 

foundations for the current MfE Odour Management Guideline.3 

 
4. I undertook the investigations and assessments that provided the 

assessment of environmental effects information presented with AFFCO 

                                                      
1 MfE (May 2002): Ambient Air Quality Guidelines - 2002 Update. Air Quality Report No.32. 
Ministry for the Environment, Wellington, New Zealand. 
2 Kelly and Cudmore (2008): Review of the World Health Organisation's Guideline for 24-Hour 
Sulphur Dioxide – Implications for New Zealand. Environ Medical services Limited. August 2008. 
3 Ministry for the Environment (June 2015): Good Practice Guide for Assessing and Managing 
Odour, Wellington, New Zealand. 
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New Zealand Limited’s (AFFCO) current air consent application (Golder 

Report 1667577_7403_R-Rev1, March 2017).  I subsequently prepared a 

schedule of works for upgrading the rendering plant odour controls as 

recommended within the Application and am currently assisting AFFCO 

engineers with their implementation.    

 
5. I have been asked by AFFCO to provide air quality evidence to assist the 

commissioners with the consideration of the application.  In preparing 

this evidence I have reviewed the expert air quality report provided to 

the Hearings Commissioners by Ms Deborah Ryan and conditions listed 

within the Officers’ Section 42A Report (s42A Report) for AFFCO’s 

application (APP-2005011098.01). 

 
6. I acknowledge that I have read and am familiar with the Environment 

Court’s Code of Conduct for Expert Witnesses, contained in the 

Environment Court Practice Note 2014, and I agree to comply with it 

notwithstanding that this is a hearing before Horizons Regional Council 

(HRC). My qualifications as an expert are set out above. Other than where 

I state that I am relying on the advice of another person, I confirm that 

the issues addressed in this statement 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 that I express. 

 
SCOPE OF EVIDENCE 
 
7. The scope of my evidence covers the following: 

 
(a) Gas fired boiler effects; 

 
(b) Odour sources, effects and mitigation philosophy; 

 
(c) Odour mitigation measures; and 

 
(d) Consent conditions. 
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Gas Fired Boiler 

8. My assessment of gas fired boiler effects on air quality is based on a 

robust and standard air discharge modelling assessment that accounted 

for emissions from the site’s boiler (nitrogen oxides, combustion 

particulate), and emissions from the nearby and much larger Open 

Country Dairy (OCD) milk processing facility’s gas fired energy plant as 

well as estimated background air quality for Imlay.   

 
9. My assessment confirmed that the gas fired boiler plant at the site 

produces a relatively small discharge of air contaminants that do not 

result in material change to the existing air quality within areas close to 

the AFFCO boiler, or their potential to cause any adverse health effects. 

 
Odour Sources 
 
10. The main source of odour discharge from the site is associated with the 

rendering of by-products generated by the meat processing plant and by-

products trucked in from other similar off-site plants.     

 
11. The site’s wastewater treatment plant (WWTP), stockyards and stock 

truck wash area are secondary sources of odour that are listed in order 

of descending significance.   Both the stockyards and truck wash odour 

emissions and potential effects are effectively managed by regular 

surface cleaning with water.  Herein I only discuss the rendering and 

WWTP related odours and control measures, but am happy to answer 

questions regarding the other more minor odour sources. 

 
12. Engineering based mitigation controls for odour are essential for the 

rendering plant operation.   I consider the existing WWTP and stock 

odours can be effectively mitigated by operational practices.  I 

acknowledge that this has not always been true for the WWTP, but this is 

now the case following the decommissioning of the fellmongery process 

at the site – and subsequent removal of high sulfide bearing waste 

streams.  Therefore the cessation of fellmongery and elimination of its 
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wastewater streams would have significantly reduced odour emissions 

from the existing WWTP.  I have read the evidence of Mr Edwards and 

understand that some of the local residents he has consulted have made 

similar observations. 

 
Odour Effects 
 
13. It is likely that odour effects from the rendering plant in recent years have 

been significant on occasions.  The odour complaint frequency in 2015 

was relatively high but has subsequently reduced significantly in the last 

two years.  That aside I consider that the remedial works Golder has 

recommended to AFFCO for its rendering odour controls are necessary to 

avoid further reoccurrence of significant odour effects beyond the site 

boundary. 

 
14. The input of Mr Kinaston and Ms Ryan in the s42A Report does go into a 

detailed analysis of historical odour complaints and investigations by HRC 

and their subsequent reports.     

 
15. It is not surprising that past incidents of odour complaints have been 

linked to system failures and/or the age of material being rendered.   

Furthermore, both Ms Ryan and myself would most likely agree that the 

frequency and intensity of rendering related odour impacts beyond the 

site boundary of AFFCO have been too high in recent years (especially 

2015) and that upgrades to the existing odour control system is necessary 

to achieve minor effect levels. 

 
16. I acknowledge that my own analysis of information related to odour 

complaints including anecdotal reports on causes for specific events and 

their environmental significance was relatively simple for this application.  

However, the analysis I did undertake was more than sufficient to confirm 

the need for improvements and remediation of odour controls and 

importantly what those measures should entail to achieve minor (rather 

than objectionable or offensive) odour effects beyond the site boundary. 
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Odour Mitigation Philosophy 
 
17. Ms Ryan records in paragraph 23 of her s42A Report:  

 

…the philosophy behind the odour extraction and control system is 
that high strength point sources are extracted and ventilated to 
biofilters for treatment.  

 

18. It is, in my opinion, important to understand the wider odour control 

philosophy which I sum up as follows: 

 
Operate a point source extraction system (PSES) that targets all 

significant odour sources, cool the resultant mixed stream and treat via 

an appropriately sized and operated biofilter so that the rendering of 

degraded material, does not significantly impact on off-site odour effects.   

Additionally, the effectiveness of the PSES should enable building air to 

be ventilated directly to atmosphere.   

 
19. The explanation for this philosophy is this - if incoming raw material 

condition has a significant influence on off-site odour effects from 

rendering processes, then the PSES and downstream treatment is not 

likely to represent the Best Practicable Option (BPO).  In this instance the 

odour control system could not be relied on to ensure the occurrence of 

only infrequent and temporary rendering odours beyond the site 

boundary.    

 
20. Furthermore, if the PSES meets the BPO standard then building air will 

have sufficiently low odour to enable it to be ventilated directly to 

atmosphere without creating odour issues.  If this is not the case, then 

practices of keeping rendering access doors closed in an attempt to 

control off site odour effects will be ineffective as well as producing an 

uncomfortable and odorous working environment for staff.   
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Odour Mitigation Measures - Rendering 
 
21. Section 4 of AFFCO’s application provided a detailed discussion of 

mitigation measures for the receipt and rendering of by-product 

materials.   

 
22. With respect to the rendering facility, the recommendations centred on 

the extraction, cooling and treatment of process odours so as to achieve 

the philosophy for odour control discussed earlier in this evidence.    The 

essential components of this system are in fact in place but upon my 

inspection (in late 2016) it was clear that some modifications and 

remediation of the system was needed to return it to its original 

performance when first commissioned in January 1998. 

 
23. The raw material receipt bin is situated outside and has lids that open for 

unloading operations and then close again.   I have recommended the bin 

is ventilated to a biofilter for odour removal (either the existing main bed 

or a small dedicated bed installed behind the bin).   This represents the 

BPO in my view, as this measure will manage the main source of odour 

(that is the build-up of odour within the closed raw material bin between 

truck unloading operations).  My recommended approach will also allow 

for some extraction to be applied to the raw material discharge conveyor 

system. 

 
24. In paragraph 59 of her s42A Report, Ms Ryan recommends the use of a 

building that fully encloses the raw material bin and trucks that unload 

material into the bin.  This is based on European guidelines on Best 

Available Techniques (BAT) for the rendering industry.   I agree that this 

measure is best practice and would also represent BPO if necessary to 

avoid objectionable raw offal odours occurring off-site.   However I 

consider the ventilation of the bin air and bio-filtration is sufficient to 

provide the mitigation required and the best practice alternative would 

be very expensive for minimal benefits over and above the additional 

mitigation I have recommended. 
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25. With regards to processes within the rendering building itself, I consider 

that Ms Ryan and I agree on sources that should be targeted by the PSES 

system – being any equipment item that transfers or processes hot 

steamy material post the initial cooking process and all hot process liquor 

handling and storage systems.   

 
26. The bottom line, in my opinion, is that an effective PSES means that 

process odours do not escape as fugitive emissions but are instead forced 

through the biofilter system.  From my experience, rendering odour 

effects are more to do with poor PSES performance and less to do with 

poor biofilter or pre-cooling system operation.   

 
27. The key performance target for the PSES is the maintenance of adequate 

extraction flow and vacuum on the rendering processing equipment.    For 

this I have recommended a target vacuum of 100 Pa.   There should also 

be an adequately sized duct which can move sufficient process air from 

equipment items so that their emissions are fully captured.   I have 

assessed these requirements for all the equipment and where necessary 

I have listed recommendations for increased duct sizes within AFFCO’s 

application document. 

 
28. I note that at paragraph 5 of her s42A Report, Ms Ryan comments on the 

storage of meal within the dry side building as not representing good 

practice.   My understanding is that this occasional practice is a result of 

rejected meal that requires re-drying.   I agree that it would be more ideal 

to be able to store this meal in a bin before reprocessing (as it would be 

much tidier) but I doubt this stockpiling on the open floor makes a 

material contribution to off-site odours.    

 
29. The air pre-cooling systems are well designed and fully capable of 

ensuring that inlet air streams to the two biofilters are not too warm.  

However improvements in monitoring key cooling system parameters 
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have been recommended to ensure the on-going effectiveness of the 

biofilters.   

 
30. Both the meal drier and concentrated sources biofilter beds require 

remedial maintenance to ensure effective and sustained operation.   This 

also means operation of the beds within acceptable ranges for moisture, 

pH, temperature, back pressures and air loading rates per unit of media. 

 
31. To achieve the above, I have developed a scope of works for AFFCO’s site 

engineers that can be presented at the hearing as an exhibit to my 

evidence.   These are relative large spreadsheets that detail the scope of 

works and specifications for remediating the overall odour control system 

and especially the two biofilters. 

     

Odour Mitigation Measures – Wastewater treatment 
 
32. Section 4 of the application provided recommendations for a new 

package WWTP should AFFCO decide to proceed with this upgrade to the 

existing primary WWTP system.  I note that the existing WWTP includes 

screening and settling processes, and no engineering controls on odour 

emission are likely to be required to achieve minor or less odour effects 

off site.  This, in my opinion, is achievable due to the removal of 

fellmongery wastewater and the strong stick liquor inputs from the final 

mixed wastewater stream. 

 
33. The package WWTP consists of a balance tank, dosing tank, clarifier and 

sludge dewatering plant.   I have recommended a dedicated biofilter for 

treating air extracted from all enclosed tanks except for the clarifier which 

I expect to have minor odour emissions (comparable to the primary 

existing settling pit system).  To control odours from the package WWTP 

I have also recommended a dedicated design of a PSES system for capture 

and bio-filtering of WWTP sludge dewatering processes. 
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34. In paragraph 64 of her s42A Report, Ms Ryan recommends the 

covering/enclosure of the clarifier and extracted air is also treated via bio-

filtering.   My experience is limited to meat industry WWTP clarifiers in 

rural areas, but this experience does allow me to conclude that the odour 

potential of this process is likely to be of minor concern. 

 
35. In summary, there are few areas of differing opinions between myself and 

Ms Ryan regarding the extent or need for odour emissions mitigation with 

respect to the raw material reception bin, storage of meal for 

reprocessing and the package WWTP’s clarifier.  To this end, the actual 

extent to which these sources do produce distinct levels of odour could 

be practically confirmed following the commissioning of all proposed 

upgrades to the odour controls for rendering and any new package 

WWTP.   The air discharge permit could require this to occur and allow 

for an adaptive odour management approach.    

 
36. In my opinion an adaptive management approach is not a ‘wait and see’ 

approach (referred to in paragraph 82 of Ms Ryan’s s42A Report).  The 

latter approach relates to situations where the need for odour controls 

and likelihood of adverse effects are not clear.   However, when we are 

reasonably uncertain as to the need or otherwise for odour controls, but 

the potential for adverse odour effects can be reasonably assessed and is 

not considered to be significant, then an adaptive management of odour 

emissions is appropriate.     

 
Consent Conditions 
 
37. I have reviewed the conditions proposed in Appendix 7 of Ms Natasha 

Adsett’s s42A Report.  These are largely consistent with those proposed 

in AFFCO’s application.   I will comment on some of the conditions that 

have been proposed in the s42A Report that are additional or differ 

markedly to those proposed in AFFCO’s application. 
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38. I accept Ms Ryan’s view regarding the need to clarify the management 

plan related conditions and ensure a stronger focus on achieving effective 

management of the odour control system and other processes that 

impact on the potential for odour effects.  That aside, my view is the 

Environmental Management System (EMS) which AFFCO operates to ISO 

14000, does not need to be required as a condition of the air discharge 

permit.   There are already extensive conditions proposed in respect of 

management plans which will require substantial time and investment by 

AFFCO to prepare, maintain and implement.  In my opinion, introducing 

the additional EMS requirement as a condition of the air discharge permit 

further convolutes the other consent conditions and management plans.   

 
39. Instead, it is my view that, for clarity, the air discharge permit should start 

with the Environmental Management Plan (EMP) (Condition 4) and then 

follow with the subsequent plans that sit under that.   Condition 3 would 

be more appropriate if this simply required AFFCO to confirm the status 

and details of any EMS that it has implemented.   This change in Condition 

3 would help ensure more of AFFCO’s effort is focused on environmental 

management and environmental performance, rather than on reporting 

for the sake of reporting, for which the EMP and various management 

plans it overrides is more than able to address in full.   

 
40. Condition 8 is mostly consistent with AFFCO’s application and relates to 

the possible installation of a new package WWTP.  This condition includes 

a requirement to enclose and extract air from the clarifier for bio-

filtration.  I have discussed this matter earlier in my evidence.  While my 

professional opinion is that this measure is not likely to be required.  An 

adaptive management plan approach would allow this outcome to be 

confirmed and the measure implemented if needed.  

 
41. Condition 16(g) requires the biofilters to be kept weed free.  My view is 

that the 1,296 square metres of the main biofilter bed has potential to be 

used as a resource - community garden is even a possibility, or for future 
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soil conditioning supply.  Conditions regarding weed control that offer 

little or no purpose other than “aesthetics” should not, in my opinion, be 

imposed on any biofilter system. 

 
42. Weeds on the surface of the biofilter rarely cause any functional 

problems apart from making the bed surface appear untidy.   In fact 

weeds or flowers established on the surface provides a number of 

benefits and in the past I have even recommended a biofilter to be 

operated as a raised garden (in Bush Road, Dunedin).   The main issue 

with weeds growing on the surface biofilters is the use of herbicides to 

control them – herbicide use is a very poor practice in my view.   This is 

because ultimately the bark composts and needs removing at 

considerable expense – I encourage industries to sell this material as a 

valuable resource for landscapers and domestic gardeners etc.   Secondly, 

it is not ideal to add herbicides to a system where biological organism 

health is important for its function.  

 
43. In summary it is my opinion that conditions regarding weed control that 

offer little or no purpose other than “aesthetics” should not be imposed 

on any biofilter system. 

 
44. Condition 17(a) would benefit from some additional words to clarify 

which back pressure is to be continuously recorded.  I recommend the 

following:   

 
The back pressure within the inlet duct to each biofilter shall be 
continuously recorded. 

 
45. Condition 17(e) would benefit from some clarification.  As currently 

worded, it appears that the measurement of air flowrates would need to 

be undertaken within all extraction duct connections to process 

equipment.   However the measurement of the biofilter inlet flows 

combined with vacuum monitoring results for duct connections to 

equipment is normal practice, provides adequate information and would 

be more efficient for AFFCO to implement. 
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46. Condition 19(b) refers to the “raw bin”.   If this means the raw material 

bin within the rendering plant then this condition has already been met 

(see Figure 5 within AFFCO’s application).  If it instead refers to the 

external raw material bin, then this is already covered by Condition 19(c).   

Condition 19(b) could therefore be deleted. 

 
47. I recommend that Condition 19(c) incorporates additional wording to 

enable the option of a small biofilter being installed for treated ventilated 

air from the external raw material bin. 

 
48. For reasons outlined earlier in my evidence, I recommend that the 

requirement in Condition 19(d), that the raw material delivery area is 

enclosed in a building, is deleted. 

 
49. The proposed advice note at the end of Condition 19 concerns me.  The 

build-up of fugitive emissions within enclosed buildings and spaces 

should be avoided as in practice this exacerbates the potential for odour 

effects rather than reduces them.   Either the advice note should be 

reworded to clearly make this point, or else be deleted so as to 

discourage counterproductive practices of shutting doors etc., which is 

unfortunately a common bad practice in the New Zealand rendering 

industry. 

 
50. In my view Condition 21 should be deleted.  It seems to reflect 

requirements of the now repealed Clean Air Act 1972.  It does not sit well 

within the effects based regulatory framework of the Resource 

Management Act 1991 and regional councils have no reason to specify 

process operating conditions that industries need to adhere to for 

market/client driven purposes.   The odour control system’s performance 

is not strongly linked to the normal operating temperature ranges of the 

cooker or the dryer process.  
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Conclusions 
 
51. I provide the following conclusions with respect to this application by 

AFFCO: 

 
(a) Routine cleaning practices for trucks and the stock yards 

represents the BPO for control of odours from these sources to a 

minor extent; 

 
(b) The proposed odour extraction, pre-cooling and biofilter systems 

for the existing rendering plant, external raw material bin and 

proposed package WWTP represent the BPO for controlling off 

site odours to a minor level, on the basis that these systems are 

remediated/modified as detailed in AFFCO’s application and 

discussed earlier in my evidence; and 

 
(c) The implementation of the proposed mitigation upgrades and 

remediation is likely to ensure only a minor level of ambient odour 

effects beyond the AFFCO site boundary given these are 

maintained and operated as per the conditions recommended 

within the s42A Report and/or subject to some minor revisions to 

these conditions recommended in my evidence, together with the 

evidence of Mr Edwards and Mr Bligh. 

 
 
Roger Cudmore 
 
13 October 2017 
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