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1. Executive Summary  

Source Testing New Zealand Limited (STNZ) was commissioned by Veolia Water Services (ANZ) 

Pty Ltd (Veolia) to assess the odour control biofilter located at the Western Wastewater Treatment 

Plant (WWTP), South Karori Rd, Wellington. The objective of the assessment was to meet the 

conditions of the Company’s Resource Consent (WGN 060283[25230]) which require a 

“comprehensive assessment of the quality of the biofilter media on an annual basis”. 

The annual assessment of the Western WWTP biofilter was conducted on 14 November 2024 and 

on arrival on site there was a discernible to moderate sludge type odour in the vicinity of the 

biofilter and it appeared that the short circuiting observed in November 2023 had expanded and 

was the primary source of the detected odour. 

The visual assessment of the biofilter found the physical structure and components to generally be 

in good working order, however, the sprinklers appeared to have missed areas at the inlet and far 

end of the cells.  STNZ also understands that the sprinklers are operated manually rather than on a 

timer set to run at night. Hence, 

It is recommended that the sprinklers be adjusted to completely cover the biofilter and upgrade the 

irrigation system to include a timer.   

There was minimal weed growth due to routine weed spraying, however, this is not recommended 

due to the impact on the microbes, hence: 

It is recommended that weeds be removed manually and not to use any herbicides on the biofilter. 

The assessment of the biofilter flow rates found the total volume of foul air for treatment to be 

14,400 m3/hr.  This was marginally lower than recorded in November 2023, as was the ventilation 

rate and retention time, which suggests the building extraction was being maintained, minimising 

the potential for fugitive odour emissions. 

The condition of the biofilter media had declined since the November 2023 assessment with the 

limited area of short circuiting initially identified on Cell 2 increasing in size and similar zones 

have developed on Cell 1.  This would indicate the apparent issues with the flow distribution 

plenum were more significant than first thought and now affects the whole biofilter. 

The condition of the media associated with the short circuiting on both cells was dry, highly 

degraded with a large proportion of fines and little to no buffer material remaining.  In contrast, 

areas surround these zones was wet with significant mould development which is normally 

associated with low flow conditions.  
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The media in the remainder of the cells was better but still showing signs of degradation with an 

increase in the levels of fines and was becoming more compact.   

The analysis of the biofilter media indicated the pH was declining with the Cell 2 samples less than 

5.  Despite the sprinklers operating, the moisture content had also decreased which when combined 

with the low pH, indicate that the media has become less hospitable for the microbes, reducing 

their ability to treat the foul air which has resulted in odour emissions.   

In summary, the assessment of the Western WWTP biofilter performed on 14 November 2024 

indicated the flow distribution plenum has significant issues resulting in areas of short circuiting 

where the media is rapidly breaking down, while other areas of low flow are rotting with 

significant amounts of mould present. As a result, the media is no longer fit for purpose, as evident 

by the odour on site, and a full refurbishment is recommended including an investigation into the 

plenum to determine why it failed and how to resolve the problem.  Hence, 

It is recommended that the media be removed from the biofilter to examine the flow distribution 

plenum and determine why it failed and how to rectify the situation.  The replacement media should 

meet the 2023 Veolia Carey’s Gully SDP biofilter media specifications. 
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2. Introduction 

Source Testing New Zealand Limited (STNZ) was commissioned by Veolia Water Services (ANZ) 

Pty Ltd (Veolia) to assess the odour control biofilter located at the Western Wastewater Treatment 

Plant (WWTP), South Karori Rd, Wellington.  

The objective of the assessment was to determine compliance with the Company’s Resource 

Consent WGN 060283[25230].  The objective of the consent is to ensure that “there shall be no 

discharges to air that are noxious, dangerous, offensive or objectionable from the operation of the 

Western Wastewater Treatment Plant at or beyond the boundary of the plant” with the following 

conditions relating to the biofilter assessment: 

Biofilter monitoring 

4. The permit holder shall undertake a comprehensive assessment of the quality of the 

biofilter media on an annual basis (or more frequently if deemed appropriate). 

The results of this assessment, including a summary of the findings, details of any 

action(s) to be taken to improve the efficiency and function of the biofilter, and a 

timetable for those actions to be undertaken, shall be submitted to the Manager, 

Environmental Regulations, Wellington Regional Council within one month of the 

assessment being undertaken. 

Actions to be undertaken may include, but are not limited to: 

a) Turning, restructuring, and dampening of the bed material, 

b) the addition of supplementary bed material, or 

c) total bed material replacement. 

The first assessment shall be undertaken within three months of the granting of this permit.  

Subsequent assessments shall be undertaken annual thereafter. 

 

Veolia operate several biofilters in the Wellington region with the different consents for each site 

requiring slightly different monitoring requirement.  One condition included in the Careys Gully 

Sludge Dewatering Plant Resource Consent (WGN 070230[34284]) that is helpful in assessing the 

status of the biofilter relates to the media moisture content and pH and is detailed below 

Condition 14 (of WGN 070230[34284]) requires the permit holder to meet the following biofilter 

media specifications at all times: 

• A bed moisture content of between 40 – 65% by weight, and 

• A pH of filter media between 5 and 8. 
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Matthew Newby, Senior Air Quality Scientist with STNZ conducted the Western WWTP odour 

control biofilter assessment on 14 November 2024. Matthew has over 25 year’s air quality 

monitoring and consulting experience and is designated as a Key Technical Person under STNZ’s 

IANZ accreditation.  Matthew is also a Certified Air Quality Professional (CAQP) under the Clean 

Air Society of Australia and New Zealand (CASANZ) certification programme.  

The following report provides a brief description of the biofilter including a summary of recent 

maintenance.  The findings of the biofilter assessment are subsequently presented along with the 

recommendations to ensure the effective operation of the odour control system. 

 

 

 



Veolia Water New Zealand 
Western WWTP Biofilter Assessment,  
November 2024 
 

SOURCE TESTING NZ       

C:\OMN\STNZ\Clients\Veolia\Western WWTP\Biofilter Assessments\Biofilter Assessment November 2024\Deliverables\Veolia Western Biofilter 

Assessment November 2024 ST1220 Issue.doc PAGE 9 of 24 

5. Biofilter Description 

The Western WWTP odour control system provides active ventilation of the odour processes areas 

to maintain a negative pressure within the plant, thereby minimising the potential for fugitive odour 

emissions.  The extraction system captures foul air generated in the Grit Removal Room, Screening 

Plant, and the Centrifuge Room with a bark composite biofilter used to treat the odours prior to 

discharging to atmosphere.  The biofilter has two independent cells with surface areas of 144 m2 

and 150 m2 respectively and a depth of 700 mm resulting in bed volumes of 101 m3 and 105 m3 for 

Cells 1 & 2 respectively. There are two Induced Draft (ID) fans working in a duty/stand-by 

configuration with the flow distribution between the cells controlled by dampers on the inlet duct to 

the cells. 

The annual assessment of the Western biofilter has been used to guide the maintenance programme 

to ensure effective odour removal. Over the years the biofilter has undergone several rounds of 

refurbishments which has been summarised in Table 1. 

 

◼ Table 1: Wester WWTP Biofilter Maintenance Overview 

Date Activity 

2015 Full replacement of media in both cells. 

 

2021 Full refurbishment of both cells with new media consisting of fine bark chip (<20 mm), compost 
with fines removed and medium lime chip (2-10 mm) matrix.  This composition generally 
complies with the original design specifications (Drawing Reference 05-018 Soil Filter-Piping 
Aggt/Details Dated 11/09/97). Unfortunately, the volume of media sourced was insufficient to 
completely full Cell 1. 

 

Upgrade of the flow distribution plenum with the original PVC pipe laterals replaced by a 
floating floor type system constructed from specially designed plastic crates.  The crates are 
held in place with a layer of <40 mm aggregate, which in turn is covered with a thin layer of 
course bark chips (<50 mm). 

 

2023 Excess media from the 2022 refurbishment of the Careys Gully SDP was used to top up Cell 1 
but only covered 75% of the cell. 

 

The November 2023 assessment identified potential issues with the plenum with signs of 
significant short circuiting in a small section of Cell2 and it was recommended that this be 
investigated and the affected media replaced. 
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6. Biofilter Assessment 

6.1 Introduction 

The objective of the Western WWTP odour control biofilter assessment performed on 14 

November 2024 was to ensure the operational condition of the biofilter was fit for purpose and was 

effectively treating the foul air extracted from the plant.  The following aspects of the biofilter were 

covered in the assessment:  

• Visual inspection of the physical structure and components of the biofilter including brick 

work, ducting and associated seal.   

• Volumetric flow and pressure measurements for comparison with the previous 

assessments. 

• Visual assessment of the surface and condition of the biofilters bark composite media. 

• Collection of media samples for pH, moisture content and anaerobic plate count analysis to 

monitor the condition of the media.  

Presented below are the findings of the 2024 Western WWTP biofilter assessment along with any 

recommended actions to ensure the unit continues to provide effective odour treatment. 

Please note that on arrival at the site, there was a discernible to moderate sludge type odour in the 

vicinity of the biofilter that had not been detected on any of STNZ’s previous site visits. Once on 

the surface of the media, it was apparent that the short circuiting observed in November 2023 had 

expanded significantly and this was the primary source of the odour detected. 

6.2 Biofilter Physical Structural Condition 

The visual assessment of the Western WWTP biofilter found the physical structure and 

components, including the brick work, ducting and seals to be in a good condition.  On the day of 

the assessment, the sprinklers were operating but missed the inlet and far end of the cells (see 

Figure 1).  STNZ understands that the sprinklers are operated manually on warm days with the site 

operator turning them on at the beginning of the day and turning them off at the end of their shift.  

Ideally the sprinklers should run at night and for a set period of time to minimise evaporation and 

prevent over watering, hence, 

It is recommended that the sprinklers be adjusted to completely cover the biofilter and upgrade the 

irrigation system to include a timer.   
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◼ Figure 1: Un-irrigated Zones, 14 November 2024 

There was minimal weed growth on the surface of the cells, but as seen in Figure 1, this appeared 

to be due to routine weed spraying which is not recommended for biofilters due to the impact on 

the media microbes, hence: 

It is recommended that weeds be removed manually and not to use any herbicides on the biofilter. 

Otherwise, the structural condition of the biofilter was in good working order and fit for purpose.  

6.3 Biofilter Flow Rates 

The biofilter flow conditions were assessed by measuring the gas velocity and temperature using a 

TSI VelociCalc 9545 Hot Wire Anemometer and the static pressures using a Testo digital 

manometer with the results of the November 2023 and 14 November 2024 assessments presented 

in Table 2.  Please note that the flow control dampers were set to 100 % for both cells. 

◼ Table 2: Biofilter Flow Rates, November 2023 & November 2024 

Cell Velocity (m/s) 

 

Gas Temp. (°C) Back Pressure (Pa) Volumetric Flow 
Rate (m3/hr) 

 Nov-23 Nov-24 Nov-23 Nov-24 Nov-23 Nov-24 Nov-23 Nov-24 

Cell 1 12.9 13.9 16.7 22.4 510 482 7,170 7,770 

Cell 2 13.4 11.9 16.4 22.3 280 514 7,490 6,660 

Total       14,700 14,400 

 

The results of the flow assessment on 14 November 2024 showed the total flow to the biofilter to 

be 14,400 m3/hr, which was only marginally lower than recorded in November 2023.  This would 

indicate that the plant ventilation rate was being maintained. 
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The biofilter ventilation rate in terms of m3 of media per m3 of foul air per hour (m3/m3/hr) has 

been calculated based on the observed volumetric flow rates and the empty cell volumes, the 

ventilation rates were used to determine the empty bed retention time with Table 3 presenting this 

data for the November 2023 & November 2024 biofilter assessments. 

◼ Table 3: Biofilter Ventilation Rates, November 2023 & November 2024 

Cell Volumetric Flow Rate 
(m3/hr) 

Ventilation Rate (m3/m3/hr) Retention time (s) 

 Nov-23 Nov-24 Nov-23 Nov-24 Nov-23 Nov-24 

Cell 1 7,170 7,770 71.0 76.9 108 100 

Cell 2 7,490 6,660 71.4 63.5 108 122 

Total/Ave 14,700 14,400 71.2 70.2 108 111 

 

The resource consent for the Careys Gully SDP recommends a ventilation rate of less than 40 

m3/m3/hr with a minimum retention time of 90 seconds and while these consent conditions relate 

specifically to the SDP biofilter, they are a good guide for biofilters in general.  

While the Western WWTP biofilter ventilation rates are significantly higher than the 40 m3/m3/hr, 

ventilation rates are generally based on the odour loading with the load on this system being 

relatively low and higher flow rates are unlikely to adversely affect the odour removal efficiency.  

The retention times are a more critical determinant in the treatment capacity of the biofilter with 90 

seconds generally being considered sufficient. With a retention time of approximately 110 seconds 

the Western WWTP biofilter should provide sufficient time to provide effective treatment. 

6.4 Biofilter Media Assessment 

The assessment of the Western WWTP biofilter media commenced with an examination of the 

surface cells to identify any signs of short circuiting, excessive degradation, or significant weed 

growth. The media was further assessed by excavating two test pits per cell to allow the full 

column of media to be investigated.  Samples of media were then collected at depths of 100 mm 

and 500 mm from one test pit per cell for pH, moisture content, and anaerobic plate count analysis. 

The location of the November 2024 test pits is provided in Appendix A.  

The surface of the biofilter had several areas which appeared dryer than the rest of the media, even 

with the sprinkler on.  On 20 November 2024, the dry zones were more distinctive as the sprinkler 

was not operating (see Figure 2). The presence of such dry zones on the surface of biofilters are 

generally indicative of short circuiting and are often associated with problems with the flow 

distribution plenum. 
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◼ Figure 2: Biofilter Dry Zones, 20 November 2024 

The November 2023 biofilter assessment found that the material used to topped up Cell 1 was 

sourced from the 2022 refurbishment of the SDP biofilter.  This media was found to be unsuitable 

and was replaced in July 2023. As the SDP media was insufficient to completely cover the older 

material (see Figure 3), the high density of SDP material has acted to cap the cell and divert the 

flow to the remainder of the cell, thereby increasing the odour loading on that section of media.  

 

◼ Figure 3: Carey’s Gully SDP Biofilter Media Cap, 14 November 2024 

 

SDP Media 
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The bulk of the biofilter media consists of the media from the 2021 refurbishment and consisted of 

bark nuggets with a small amount of compost for additional nutrients and seashells for buffering.  

In November 2023, this media was found to be relatively good condition except for a small area on 

Cell 2 where short circuiting was thought to be occurring.   However, the assessment on 14 

November 2024 found several similar areas on both cells suggesting the apparent problem with the 

plenum was more significant than first thought. 

The media at Cell 1 Test Pit 1 (see Figure 4) was extremely dry and highly degraded with a 

consistency of course dust.  Most of the seashells had also been consumed, limiting the buffering 

capacity, furthermore the amount of white wood and stringing material will act to bind the media 

adversely affecting the flow.  At 500 mm the material was damp but still highly degraded with very 

limited buffer remaining.   

 

◼ Figure 4: Cell 1 Test Pit 1 Media Condition, 14 November 2024 

The condition of the media in the Cell 1 Test Pit 1 was highly similar to the zone of short circuiting 

in Cell 2 identified in November 2023, which would suggest the issues with the plenum was not an 

isolated incident and potentially affects the whole plenum system.   

The area surrounding the dry zone appeared to be excessively wet, with visible water remaining on 

the hand when squeeze, potentially due to the sprinkler running all day. There was a substantial 

amount of mould present which was reasonably widespread (see Figure 5) and indicates the 

material is rotting in place.  The presence of mould is usually associated with low air flow and/or 

elevated moisture content resulting from poor flow distribution. 
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◼ Figure 5: Cell 1 Mouldy Media, 14 November 2024 

The condition of the media at Cell 1 Test Pit 2 consisted of the media originally added in 2021 and 

was reflecting its age. The media was wet with visible water remaining on the hand when squeezed 

and clumped together instead of being loose and friable.  The surface appeared to have sufficient 

buffer material, however, below the surface the seashells were degraded and no longer fit for 

purpose. 

With regards to Cell 2, to assess the impact of a further year’s operation on the media in the 

vicinity of the initial short circuiting observed in November 2023, the first test pit was excavated at 

the same location. The initial area of concern had expanded by approximately 50 % since the last 

assessment and the media has continue to break down.  While the media was damp due to the 

sprinklers operating, it was extremely fine with limited to no buffer material remaining (see Figure 

6). 
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◼ Figure 6: Cell 2 Test Pit 1 Media Condition, 14 November 2024 

The condition of the media at the Cell 2 Test Pit 2 was less degraded that the first test pit with 

larger bark nuggets still present but the level of fines has increased and now represented a 

significant portion of the material.  The buffer material still was abundant, well distributed and in a 

reasonable condition.  The media was damp and formed clumps when squeezed indicating the 

media was becoming more compact with fewer voids.  

In summary, the biofilter flow distribution has been adversely affected by the issues with the 

plenum resulting in areas of short circuiting where the higher flow acts to dry out and rapidly 

degrade the media, while the rest of the cell experiences lower flow condition resulting in the 

observed mould. As a result, the media is no longer suitable, as evident by the odour on site, and a 

full refurbishment is recommended. The plenum also needs to be investigated to determine why it 

failed and how to resolve the problem.  Hence, 

It is recommended that the media be removed from the biofilter to examine the flow distribution 

plenum and determine the why it failed and how to rectify the situation.  The replacement media 

should meet the 2023 Veolia Carey’s Gully SDP biofilter media specifications. 
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6.5 Biofilter Media Analytical Results 

To monitoring the condition of the Western WWTP biofilter media, the annual assessment includes 

the collection of samples for pH, moisture and bacteria counts and for the current assessment were 

collected from Cell 1 Test Pit 1 and Cell 2 Test Pit 2 at depths of 100 and 500 mm. The samples 

were sent to R. J. Hill Laboratories Ltd, Hamilton on the day of collection for moisture content and 

anaerobic plate count analysis while STNZ performed the pH analysis the following day to 

minimise any effect associated with the buffer material in the sample. 

The results of the media analysis for the samples collected in November 2023 and November 2024 

are presented in Table 4 with the analytical reports for the current assessment provided in 

Appendix B. 

◼ Table 4: Biofilter Media Analytical Results, November 2023 & November 2024 

Sample 
Description 

pH Moisture Content (% by 
weight) 

Aerobic Plate Count @ 
35 ºC (cfu/g) 

 Nov-23 Nov-24 Nov-23 Nov-24 Nov-23 Nov-24 

Cell 1 100 mm 7.6 6.4 65 51 2,100,000 690,000 

Cell 1 500 mm 7.5 6.3 61 40 1,980,000 1,980,000 

Cell 2 100 mm 7.3 4.2 61 54 2,200,000 900,0001 

Cell 2 500 mm 7.4 4.0 62 42 1,520,000 1,100,0001 

1. Statistically estimated based on the theoretical countable range of the stated method. 

It is generally recommended for biofilters the media pH be maintained in the range 5.5 to 8 with a 

moisture content between 40 and 60 % by weight for optimal bacterial growth.  For the samples 

collected on 14 November 2024, the pH for the Cell 1 samples had declined but was still within the 

appropriate range, while the Cell 2 media has also decreased and is now below the optimal range. 

With regards to the moisture content, despite the sprinklers operating all day, the levels were 10 – 

20 % lower than observed in November 2023 with the media at 500 mm now at the lower limit of 

the recommended range. 

The recommended bacteriological count for effective treatment is dependent on the loading with 

fewer bacteria required to treat lower levels of odour, however, concentrations in the order of 107 to 

109 cfu/g are suggested with the bacterial counts for the Western WWTP biofilter historically in the 

range 106 to 107 cfu/g.  While the current bacteria counts were still within this range, excluding the 

Cell 1 500 mm sample which was unchanged, the bacteria concentrations have decreased with the 

100 mm samples less than half the levels observed in November 2023. 
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In summary, the results of the biofilter media analysis indicate the pH is declining and becoming to 

acid for the microbes to thrive and despite the sprinklers operating, the moisture content was also 

lower than the previous assessment. As a result, the media has become less hospitable for the 

microbes reducing their ability to treat the foul air, with odour now detected on site.  Hence, the 

media is no longer fit for purpose, and it is recommended that the media be completely replaced. 



Veolia Water New Zealand 
Western WWTP Biofilter Assessment,  
November 2024 
 

SOURCE TESTING NZ       

C:\OMN\STNZ\Clients\Veolia\Western WWTP\Biofilter Assessments\Biofilter Assessment November 2024\Deliverables\Veolia Western Biofilter 

Assessment November 2024 ST1220 Issue.doc PAGE 19 of 24 

Appendix A Biofilter Test Pits Locations 
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Biofilter Test Pit & Sample Collected Locations, 14 November 2024 

Pit 2

Pit 2

Pit 1

Pit 1

Cell 1 Cell 2
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Appendix B Laboratory Reports 



Veolia Water New Zealand 
Western WWTP Biofilter Assessment,  
November 2024 
 

SOURCE TESTING NZ       

C:\OMN\STNZ\Clients\Veolia\Western WWTP\Biofilter Assessments\Biofilter Assessment November 2024\Deliverables\Veolia Western Biofilter 

Assessment November 2024 ST1220 Issue.doc PAGE 22 of 24 

 



Veolia Water New Zealand 
Western WWTP Biofilter Assessment,  
November 2024 
 

SOURCE TESTING NZ       

C:\OMN\STNZ\Clients\Veolia\Western WWTP\Biofilter Assessments\Biofilter Assessment November 2024\Deliverables\Veolia Western Biofilter 

Assessment November 2024 ST1220 Issue.doc PAGE 23 of 24 



Veolia Water New Zealand 
Western WWTP Biofilter Assessment,  
November 2024 
 

SOURCE TESTING NZ       

C:\OMN\STNZ\Clients\Veolia\Western WWTP\Biofilter Assessments\Biofilter Assessment November 2024\Deliverables\Veolia Western Biofilter 

Assessment November 2024 ST1220 Issue.doc PAGE 24 of 24 

 


