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Biofilter Efficiency and Emissions Report 
 

1. INTRODUCTION 

1.1. The Harvest Power Facility in Richmond 

Harvest1 owns and operates a 24-acre Composting and Energy Garden (Anaerobic Digester and 
Combined Heat and Power) Facility (the “Facility”) on leased land owned by Port Metro Vancouver.  The 
Facility is located in an urban area with 1.7 million people living within a 15 km radius in the surrounding 
six municipalities (Richmond, Vancouver, Surrey, Burnaby, Delta, and New Westminster).  The Facility 
currently accepts yard waste, leaf waste, grass clippings, garden residue, tree trimmings, chipped 
shrubbery, agricultural waste, commercial food waste, residential food waste, wood waste, and other 
similar organic materials. 

The operation is governed by a number of regulations, licences, and permits; including an Air Permit 
issued by Metro Vancouver (GVA 1054). The Air Permit describes a number of monitoring requirements 
and these have historically been performed by third party samplers and independent labs. In 2014 
Harvest was granted an approval to perform the sampling internally, provided that independent parties 
did the analysis on those samples. This report details the results obtained from one of these sampling 
events – the second quarter in 2015. 

1.2. Scope of Work 

This round of sampling, as described in the Air Permit covered the four biofilters on-site (source 
numbers 03, 05, 06, & 08) for both odour and VOCs. The EG biofilter (source 03) and the SW biofilter 
(source 05) were sampled on June 29, 2015. The other two sources were scheduled for June 30, 2015, 
however the screener (source 08) was experiencing mechanical issues, was not operational and could 
not be sampled. So only the NE biofilter (source 06) was sampled on June 30, 2015. For details see table 
1. 

Table 1: Scope of Work 

SOURCE # SOURCE DESCRIPTION PARAMETER 

03 EG biofilter inlet VOCs 

03 EG biofilter outlet VOCs & odour 

05 SW biofilter inlet VOCs 

05 SW biofilter outlet VOCs & odour 

                                                           
1
  The Facility is owned by Harvest Fraser Richmond Organics, Ltd., which does business in British Columbia 

as “Harvest.”   
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06 NE biofilter inlet VOCs 

06 NE biofilter outlet VOCs & odour 

08 Screener biofilter inlet VOCs 

08 Screener biofilter outlet VOCs & odour 

 

2. Methodology 

2.1. Overview 

Samples were collected from both the inlet and outlet of the biofilters simultaneously. The inlet samples 
were collected from a sample port on the pipe between the blowers and the biofilter. Outlet samples 
were collected using a sample hood at selected locations on the surface of the biofilter. 
 
Samples were dynamically diluted with Scentroid as detailed in the Sampling Plan (appendix A) at the 
time of sample collection. Tedlar bags were used as sample containers. The samples were then 
analyzed; samples from the inlet were analyzed for VOCs, samples from the outlet were analyzed for 
both VOCs and for odour. The VOC analysis was performed both internally and by an independent party 
using a handheld photoionization detector, both sets of data are reported below in table 7. 
 
The sample identifiers consist of three parts separated by dashes. The first identifies which biofilter; EG 
for the Energy Garden (source 03), SW for the southwest (source 05), NE for the northeast (source 06). 
The second section identifies whether the sample is from the inlet, “I” or the outlet “O”. The third 
section is a sequential number starting with 1 and counting up with successive samples. 
 
It should be noted that the samples reported for the Energy Garden biofilter (03) end in a two or a 
three, there is no number one reported. This is because during the collection of the first samples, those 
labeled with a one in the identifier, the three big roll-up doors were opened. The intention was to 
sample with the doors closed, so these samples were not included in the analysis and two more samples 
were collected. 
 
For more details on the sampling methodology please refer to appendix A. 
 
2.2. Flow 

The velocity was measured at the inlet, between the blowers and biofilter, as per the standard method 
ON-2, Determination of Stack Gas Velocity and Volumetric Flow Rate. A calibrated S-type pitot tube was 
connected to an inclined manometer to measure the pressure differential in the stack. The sample 
locations for measuring velocity were taken at a total of twelve locations; six points on each of two 
planes located at right angles to each other, per ON-1, Location of Sampling Site and Sampling Points 
(see Figure 1). Three sample runs were performed at each inlet for a total of thirty six (36) data points 
per biofilter inlet. 
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Fig.1 Sampling locations for velocities in circular ducts greater than 610mm, taken from ON-1 

 

 
Image 1 The pitot tube probe marked with tape to indicate the location of the sample points 
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In order to report the volumetric flow in standard conditions, the temperature and moisture content 
were also measured. The temperature was measured using a thermocouple on the pitot tube, again 
measured at twelve locations in the pipe. 
 
The moisture content was established by the standard method ON-4, Determination of Moisture 
Content of Stack Gas. Gas from the duct was drawn through a stainless steel probe through four 
impingers in an ice bath. The first two were filled with one hundred millilitres (100ml) of water each, the 
third was empty and the fourth impinger contained silica gel. A known volume of gas was drawn 
through the sample train using a calibrated Vost meter (see figure 2). 
 

 
Fig.2 Moisture sampling train diagram, the four condensers in the ice bath are not shown and all items from there 

back (vacuum gauge to orifice) were included in the VOST meter 

 
 
The equation used to calculate volumetric flow in dry, standard conditions, in m3/hr, is: 
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2.3. Odour 

The sample bags were sent to Environmental Odour Consultants for analysis by odour panel (EN13725). 
They would normally be analyzed by Scentroid SM100 as well, however that was not possible this round 
due to time constraints. The samples were driven to the Vancouver airport and send via Air Canada 
Cargo to Toronto. Environmental Odour Consultants picked up the samples at the airport in order to 
minimize the transit time. 
 
The samples were analyzed by the odour panel for odour units, intensity and hedonic tone.  
 
The intensity is also a measure of odour strength but is an analysis of the direct sample with no dilution 
and has a simple grading system from zero to four (0-4). 

 0: no odour 

 1: slight odour 

 2: moderate odour 

 3: strong odour 

 4: extreme odour 
 
The hedonic tone is a measure of how pleasant or unpleasant a smell is. This is an analysis of the direct 
sample with no dilution and is graded on a system from negative three to positive three (-3 – +3). 

 -3: very unpleasant 

 -2: unpleasant 

 -1: slightly unpleasant 
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 0: neutral 

 1:slightly pleasant 

 2: pleasant 

 3: very pleasant 
 
For more details on the odour analysis, see appendix B. 
 
2.4. VOCs 

The sample bags were analyzed with a handheld photoionization detector (PID) to establish the volatile 
organic compounds (VOC) content. The analysis was performed by Harvest employee, Scott Kerr, and 
also by an independent party (AMEC) to establish whether or not different results are obtained with 
different analyzers. 
 
The PID is connected to the sample bags. A small aliquot of the gas sample is drawn into the analyzer by 
its internal pump. The analysis occurs inside the PID and the result is shown on the digital read-out. 
 
2.5. Changes from sampling plan 

During the sampling there were a number of minor changes to the sampling plan. These are described 
below. 
 
Sampling hood: Instead of an open top chimney as described in the sampling plan, Harvest was asked by 
Metro Vancouver auditors to cap the sampling hood with an air tight top in order to prevent flow-
through, during sample collection. This had the effect of converting it from a ‘chimney’ to a ‘hood’. The 
concern raised by Metro Van was that some ambient air may be drawn up the chimney, counter to the 
current, and collected as part of the sample.  
 
Velocity test points: In order to select sample locations on the surface of the biofilter the sample plan 
described measuring velocity at twelve (12) evenly distributed locations. During this testing a couple of 
points were moved slightly off the grid at the direction of Metro Vancouver auditor Terry Sunar. Higher 
flow was apparent in one location and uneven biofilter surface at another location prompted the 
change. These locations were not selected as sample locations based on flow rate – flow was uneven 
over the surface of the biofilter and the highest velocity locations were sampled.  
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Image 2 Sampling hood set up on the biofilter outlet for measuring velocity at 12 locations 

 
Field blanks: Harvest samplers were asked by Metro Vancouver auditors to collect field blanks while 
standing on top of the biofilter outlets for odour analysis. Typically field blanks are used to check 
whether or not there is contamination from the sampling equipment. In this case the there is no way of 
knowing the ratio of emissions from the biofilter outlet to atmosphere. 
 

3. Results and Discussion 

3.1. Overview 

This round of sampling occurred soon after the annual rush of inbound material that corresponds with 
spring/summer. The CASPs contained more material than they frequently do and were close to full. 
 
The flow rate at each one of the biofilters is well below the maximum allowable. The EG (03), SW (05) 
and NE (06) biofilters have flow rates of 221, 251 and 155nm3/min respectively. 
 
The odour at the biofilter outlets is mostly in the range of odours measured in previous sampling 
rounds. Two biofilters (03 & 05) have odour levels of under 1,000 OUs (odour units). One biofilter, the 
NE (06), is high in odours this round, with an odour level of close to 5,000 OUs. 
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The biofilters continue to perform well with respect to VOC removal efficiency. With removal 
efficiencies of 69, 97 and 93%, they are all above the minimum level. However the concentration of 
VOCs at the outlets is high; above the permitted limits.  
 
Table 2: Summary of results, highlighted cells show results that are outside of the permit limits 

LOCATION VOLUMETRIC 
FLOW (nm3/min) 

VOC CONCENTRATION 
AT OUTLET (mg/m3) 

VOC REMOVAL 
EFFICIENCY (%) 

ODOUR AT 
OUTLET (OUs) 

03 - EG Biofilter 220.7 18.3 69.1 977.5 

05 – SW Biofilter 251.2 38.3 96.5 787.5 

06 – NE Biofilter 155.4 118.6 92.7 4,987.5 

 
 
3.2. Operational Information 

The sampling is representative of the ninety days leading up the sampling. However it captures a 
snapshot in time on a site which is constantly changing. Organic waste is tipped for processing, material 
is loaded into and unloaded from the CASP, windrows are built and dismantled in curing, and screened 
finished compost is loaded onto trucks and hauled away.  
 
At the time of sampling the northeast biofilter (source 06), all of the cells, or pipes, on that CASP (east 
CASP) were full of organic material. The northeast blower was operating at 1308 rpms. 
 
The CASP on the west side (source 05) was full of material except for three and a half pipes – numbers 
14, 15, 16, and half of 17. The SW blower was operating 1182 rpms. 
 
The screener was not functional around the time of sampling and was under repair. For this reason the 
screener biofilter (source 08) could not be sampled. It will be sampled as soon as reasonably possible 
once the screener is repaired and functioning normally 

 
3.3. Flow 

The flow at each of the biofilters is well below the allowable limit. This is representative of the operating 
period leading up to the sampling. See table 3 for details. 
 
Table 3: Volumetric flow of gas stream at the biofilters 

LOCATION VOLUMETRIC FLOW 
(nm3/min) 

LIMIT (nm3/min) IN COMPLIANCE? 

03 - EG Biofilter inlet 220.7 1150 Yes 

05 – SW Biofilter inlet 251.2 1200 Yes 

06 – NE Biofilter inlet 155.4 1200 Yes 

 
The flow at each biofilter could be increased and would likely have the effect of reducing the 
concentration of VOCs and odour. However, this would also have a further drying effect on the material 
which is already on the dry end of the range considered best management practice (BMP) for moisture. 
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This year has been particularly dry so the feedstock is dry and the material constantly loses moisture 
due to evaporation and metabolism throughout the composting process. 
 
The velocity at the inlet of the biofilters was also measured with a calibrated hotwire anemometer as 
has been done in the past. The data is presented in table 4. The data sets are small and some variability 
is apparent between the systems of measure. More data is needed in order to establish if an 
anemometer is a reliable method to measure velocity of gas in the pipes. 
 
Table 4: Comparison of velocity as measured with anemometer versus pitot tube 

LOCATION PITOT/MANOMETER RESULT (m/s) ANEMOMETER RESULT (m/s) 

03 - EG Biofilter inlet 1.99 3.72 

05 – SW Biofilter inlet 4.69 3.29 

06 – NE Biofilter inlet 3.75 2.25 

 
3.4. Odour 

The results from the odour panel are collated in table 5. All of these samples were collected at the 
biofilter outlets; the ‘O’ in the sample name indicates the outlet. There are no limits on odour at the 
source in this permit. For more details on the odour see appendix B. 
 
Table 5: Summary of odour emissions 

LOCATION RAW ODOUR 
(OU) 

DILUTION CORRECTED 
(OU) 

INTENSITY HEDONIC TONE 

EG-O-2 48 816 3 -2 

EG-O-3 67 1139 3 -3 

EG Average  977.5 3 -2.5 

SW-O-1 21 735 2 -1 

SW-O-2 24 840 2 -1 

SW Average  787.5 2 -1 

NE-O-1 168 5880 3 -3 

NE-O-2 117 4095 3 -3 

NE Average  4987.5 3 -3 

 
Most of the odour measurements are in line with previous sampling rounds. The EG biofilter (03) is 
slightly higher than the average of the two most recent sampling rounds. The SW biofilter (05) is lower 
than the average of the two most recent sampling rounds. The NE biofilter (06) is higher than the 
average of the two most recent sampling rounds.  
 
There are a number of factors which could contribute to this. As mentioned above, the whole east CASP 
was full of material during the time of sampling. More material being managed can translate to higher 
levels of odour in the gas stream. There is a new sampler this round (Scott Kerr, Harvest) and that may 
be a factor. The previous results may have been artificially low due to insufficient dilution ratio at the 
time of sample collection. Previously, dilution rates were 3:1 at the outlet, this time they were as much 
as ten times that – 17:1 for source 03 and 35:1 for sources 05 and 06. As noted in the sampling plan 
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(appendix A), the minimum dilutions required to prevent condensation on the inside of the bag is not 
sufficient to prevent the loss of odour strength. 
 
 
3.5. VOCs 

VOCs reported here are the results from independent analysis of the sample bags (AMEC, for full report 
see appendix C). Table 6 summarizes the VOC emissions compared with the permitted limits for the 
outlet. There is no VOC limit listed in the permit for the biofilter inlets. The removal efficiencies are 
calculated for each biofilter and compared to the minimum allowed removal efficiency (60%). 
 
Table 6: Summary of VOC emissions, numbers shown here are the mean of the results of two samples 

LOCATION RAW VOCs 
(ppm) 

DILUTION 
CORRECTED 

(ppm) 

CONVERTED 
(mg/m3 CH4) 

CONCENTRATION 
LIMIT  

(mg/m3 CH4) 

IN 
COMPLIANCE? 

EG Inlet 3.25 91 59.3 - - 

EG Outlet 1.65 28.05 18.3 0.53 No 

Removal 
Efficiency 

- - 69.1% 60% Yes 

SW Inlet 30.95 1702.25 1109 - - 

SW Outlet 2.1 58.8 38.3 7.6 No 

Removal 
Efficiency 

- - 96.5% 60% Yes 

NE Inlet 45.45 2499.75 1628.6 - - 

NE Outlet 6.5 182 118.6 7.6 No 

Removal 
Efficiency 

- - 92.7% 60% Yes 

 
The concentration of VOCs in the gas stream is generally higher this round than previous sampling 
rounds. Looking only at the two CASP biofilters (05 & 06), the average VOC concentration at the inlet for 
all other sampling rounds, is 209.9mg/m3; whereas the average of the two CASP biofilter (05 & 06) inlets 
this round is 869.5mg/m3. However these high values are not unprecedented. In December 2013, the 
VOC concentration in the SW biofilter inlet (05) was 1,527mg/m3, almost as high as the highest reading 
this round (1,629mg/m3). 
 
This increase in VOC concentration may be due to a number of factors. All of the same factors which 
influence the odour level could similarly effect the VOC level (see section 3.4). 
 
Analysis of VOCs was performed by Harvest employee, Scott Kerr as well. Table 7 shows the data from 
Harvest’s analysis and that from AMEC in mg/m3 CH4, corrected for dilutions. 
 
Table 7: Comparison of VOC as measured by Harvest versus AMEC 

SAMPLE ID HARVEST RESULT (mg/m3) AMEC RESULT (mg/m3) 

EG-I-2 52.3 52.9 
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EG-I-3 66.2 65.7 

EG-O-2 23.4 22.2 

EG-O-3 24.5 14.4 

SW-I-1 877.7 963.9 

SW-I-2 1127.8 1254.1 

SW-O-1 64.0 29.2 

SW-O-2 63.4 47.4 

NE-I-1 1376.8 1555.1 

NE-I-2 1258.4 1702.1 

NE-O-1 191.9 156.9 

NE-O-2 79.4 80.3 

 
There is no statistical difference between the VOC results collected when Harvest did the analysis 
compared to those results from AMEC doing the analysis. This was calculated using a two-tailed paired t-
test (p=0.0951). This was to be expected given the non-technical nature of the equipment used 
(handheld PID) and the analyzer’s (in this case Scott Kerr’s) skill set and experience. Given this 
information, in future testing rounds it will be proposed that the VOC analysis be performed in-house by 
Scott Kerr. 
 

4. Correction Plan 

Most of the parameters reported here are within the permitted limits. However, those that are not are 
addressed with the corrective actions described below. 
 
The VOC concentrations at the outlet are above the permitted limit for all three of the biofilters 
analyzed. There could be two possible causes to this. One is that the biofilter is not performing as 
designed. This is not a factor here given that the removal rates of the biofilters are very good. All of the 
removal rates are above the minimum 60% and the average removal of all three biofilters is over 86%. 
The other possible cause is high loading rates. This is likely the cause here as we see higher VOC 
concentrations at the inlet than recent sampling rounds, as discussed above. However, in order to 
exhaust all possible solutions, new media has been added to the biofilters to increase the empty bed 
residence time and to improve the VOC removal efficiency.  
 
In order to reduce the concentration of VOCs in the gas stream the blower speed will be increased. This 
will have the effect of increasing the available oxygen, which will reduce the production of odour and 
emissions. The increase in airflow will have the unavoidable and counterproductive effect of drying the 
material in the CASP, so increased efforts will be spent to ensure that the material meets BMPs for 
moisture. If this is insufficient, the pile height in the CASP will be reduced. This will result in less material 
being processed on the airfloor, which means the total oxygen requirements will be reduced, as will the 
emissions. 
 
These steps should result in a decrease of odour and VOCs in the process air, while maintaining the 
efficiency of the biofilters. The level of VOCs at the outlet should drop to within the allowable range. 
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Appendix A:  Sampling Plan 
 

 



 

 

 

 

 

 

Sampling plan for Biofilter Odour & VOC 

Q2 2015 

Air Permit: GVA1054 

 

 

 

 

 

 

 

 

June 25 2015 

Scott Kerr, Regional Regulatory Compliance Officer 

  



Overview: 
Harvest Fraser Richmond Organics Ltd. (“Harvest”) operates a composting facility and anaerobic digester 

on a 24 acre site located in Richmond (7028 York Rd). Operating under Air Permit GVA1054, there is a 

requirement for regular testing at a number of emission sources on site. This sampling plan has been 

written for the sampling round in the second quarter of 2015 (Q2, 2015). It builds on previous sampling 

plans; there are many similarities to recent sampling plans and some small improvements in protocol or 

equipment. 

In this round, sampling will be done at both the inlet and outlet of all four biofilters (source numbers 03, 

05, 06, 08); see figure 1. 

Harvest has been granted approval by Metro Vancouver to perform the sampling internally (letter 

addressed to Wayne Davis dated Nov. 28, 2014). The sampling will be performed by Scott Kerr, Regional 

Regulatory Compliance Officer and, where needed such as simultaneous sampling at two locations, a 

qualified person under Scott’s supervision will also be employed (see appendix B for info on personnel). 

Gas samples are collected into preconditioned tedlar bags. The samples are dynamically diluted at the 

time of collection in order to minimize the risk of vapours condensing inside the bag. Samples are 

collected from the biofilter inlet and outlet simultaneously. All bags are then analyzed for total volatile 

organic compounds (TVOCs) using a handheld PID. The bags from the biofilter outlet are then sent to the 

odour panel for further analysis by dynamic olfactometry (EN13725:2003). 

Table 1: Sources to be Sampled 

Source # Source Description Sampling method Analysis 

03 EG biofilter Inlet Diluted bag sample from 
the duct 

VOC using handheld 
PID 

03 EG biofilter Outlet Diluted bag sample from 
static sampling hood 

VOC using handheld 
PID, Odour using 
EN13725 odour panel 

05 SW biofilter Inlet Diluted bag sample from 
the duct 

VOC using handheld 
PID 

05 SW biofilter Outlet Diluted bag sample from 
static sampling hood 

VOC using handheld 
PID, Odour using 
EN13725 odour panel 

06 NE biofilter Inlet Diluted bag sample from 
the duct 

VOC using handheld 
PID 

06 Ne biofilter Outlet Diluted bag sample from 
static sampling hood 

VOC using handheld 
PID, Odour using 
EN13725 odour panel 

08 Screener biofilter Inlet Diluted bag sample from 
the duct 

VOC using handheld 
PID 

08 Screener biofilter Outlet Diluted bag sample from 
static sampling hood 

VOC using handheld 
PID, Odour using 
EN13725 odour panel 

 

  



Equipment list: 
Scentroid, Diluting Stack Sampler, SDS5: for collecting diluted bagged gas samples. This unit is well suited 

to sampling from hot, saturated gas streams. This will be used when sampling the biofilter inlets. 

 

 

Scentroid, SM100: for collecting the diluted bagged gas samples. This unit is well suited to a conditions 

such as those at the outlets of the biofilters and will be used for sampling those locations. 

 

 

Static hood: for focusing the flow of the gas stream from the surface of the biofilter outlet to increase the 

velocity to a measurable point and ensure that the samples are representative of the gas stream and not 

impacted by inadvertently sampling the atmosphere. The static hood covers half a square meter (0.5m2) of 

the biofilter outlet surface (ON-6 chapter 8.1)1. 

                                                           
1
 The Ontario Source Testing Code: http://www.ontario.ca/document/ontario-source-testing-code 

http://www.ontario.ca/document/ontario-source-testing-code


 

 

Teflon Tubing: for sample collection, 3/16” ID, ¼” OD (ON-6 chapter 5.1, section E) 

 

 

Photoionization Detector (PID): for analysis of volatile organic compounds (VOCs). A RAE PID will be used, 

either a miniRAE 3000 or a PPB RAE 3000. These units have detection ranges from 0.1-15,000ppm and 

0.001-10,000ppm respectively (see appendix A for datasheets).  



 

 

Preconditioned Tedlar bags: for storage and shipping of samples. There is no minimum size requirement 

in EN13725 for the sample container and the Ontario guideline (ON-6), only references that the bags must 

be sufficiently large so that the evaluation can be carried out by the odour panel. However for this round 

of sampling ten litre (10l) tedlar bags will be used. The material is suitable for the purpose and is meets 

both the EN13725 and ON-6 standards. The bags will be provided by Environmental Odour Consultants 

(ON-6 chapter 5.1, section F and chapter 5.2, section 5). 

 

Anemometer: Model VelociCalc  9565-P with probe 960. This anemometer has a range from 0 to 50m/s 

with a resolution of 0.01m/s. It meets the specifications for an anemometer detailed in ON-6, chapter 5.1, 

section B. It has been factory calibrated within the previous twelve months (see appendix A for 

datasheets) 



 



 

Figure 1. Site layout with locations of the four sources to be sampled. 

 

Sample Collection: Biofilter Outlet 
Two samples will be collected from each biofilter outlet, with use of a static sampling hood. Sample 

collection will be consistent with Ontario sampling standard, ON-6 sections 5.0 (Dynamic Pre-dilution 

sampling) and 8.0 (Open Bed Biofilter Sampling Method) and EN13725:2004 section 7 Sampling. 

Using a static sampling hood, velocities will be checked on the surface of the biofilter at twelve (12) evenly 

distributed locations, to ensure even discharge , +/-20% (as per ON-6 chapter 8.2). If the distribution is 

even, two sample locations on the surface of the biofilter are selected at random. If the distribution is not 

even, the two locations with the highest velocity readings will be sampled in order to give a conservative 



(high) result. If the distribution is uneven (+/- >20% variation) and the highest velocity is measured at 

more than two locations, then VOC will be measured at those locations with the highest velocity and the 

locations with the two highest VOC readings will be the locations used for sampling. 

The hood is placed on the surface of the biofilter at the sample location and is worked into the media in 

such a way that there are no visible gaps between the surface of the biofilter and the bottom of the 

sampling hood. The hood is left in place – being flushed with gas from the biofilter outlet – until VOC 

readings (with the handheld PID described above) at the exhaust duct stabilize. This is to ensure that the 

hood is full of the gas to be sampled and is not contaminated with atmosphere. 

Following the flushing of the sampling hood, a sample is drawn through the stack of the sampling hood. 

The sample is diluted at the time of collection with dry, odour-free air using a Scentroid SM100. While 

grab samples from multiple locations have been used in the past, this has been problematic and there is 

potential contamination each time the hood is moved. This round we propose to follow the existing 

standards and take two samples, each from a single, suitable location. 

As per previous sampling rounds the SM100 is used at the biofilter outlet. The source of dry, odour-free air 

for this unit is compressed air from a SCUBA tank. 

The outlet of two CASP biofilters (sources 05 & 06) are diluted thirty five times (35:1). The outlets of the 

screener and Energy Garden biofilters are diluted seventeen times (17:1). This diluted sample gas stream 

is used to fill up the sample bags, which are subsequently emptied. The sample bags are flushed this way 

twice prior to collection of the sample (ON-6 chapter 5.5, section 4). Samples are collected over a period 

of ten (10) minutes into tedlar bags (ON-6 chapter 5.5, section 5). Once samples are collected they are 

placed in black plastic bags in order to minimize the photo-degradation of the sample from sunlight (ON-6 

chapter 5.6). A schematic of the sampling train can be seen in figure 2. 

While the Energy Garden biofilter (source 03) is being sampled, the building will be kept under negative 

pressure and the doors will be closed except for vehicles tipping or machines coming and going from the 

receiving hall. During the sampling of the CASP biofilters (sources 05 & 06) the blowers will be running at 

normal operating speed. When the screener biofilter (source 08) is sampled, the screener will be 

operating with material being run through the screener and the biofilter blower running at normal 

operating speed.  

Samples will be collected simultaneously for both the inlet and outlet. 



 
Fig. 2 Sampling train for biofilter outlet 

 

Sample Collection: Biofilter Inlet 
Two samples for each of the biofilter inlets will be taken directly from the manifold pipe between the 

blowers and the biofilter. Sample collection will be consistent with Ontario sampling standard, ON- 5 

Dynamic Pre-Dilution Sampling. 

The front end of the sampling train (between the source and the dilution point) will be heated to the same 

temperature as the stack (ON-6 chapter 5.5 section 3) – using a Scentroid stack diluter (SD5). The heated 

probe and dilutions will ensure that there is no condensation in the sample, which ensures that the 

sample is representative and valid. Condensation can lead to an artificially low result for odour and VOCs. 

The number of dilutions will be more than the minimum required for elimination of condensation as per 

research by A. Bokowa. Based on previous data for these sources, samples will be diluted sixty two times 

(62:1) for sources 05 & 06 due to high odour levels and moisture content at these sources. Samples for 

sources 03 and 08 will be diluted thirty five times (35:1). While much lower rates have been used in the 

past on these sources (3:1) and the Ontario sampling standard suggests a minimum dilution ratio as that 

which prevents condensation from forming inside the bag, new research indicates that this is not enough2. 

Higher dilution ratios avoid the artificially low numbers that researchers have seen when low dilution 

ratios during sample collection. The dilution rates chosen here have been suggested by Anna Bokowa of 

Environmental Odour Consultants. The source of dry, odour-free air is compressed air from a SCUBA tank. 

                                                           
2
 Bokowa, A., Determining the Importance of Proper Sampling when Assessing Odour for Complaint Purposes, First International 

Seminar on Environmental Odour Management in Santiago, Chile, 2014 



The diluted sample gas stream will fill up a sample bag, which will be subsequently emptied. The sample 

bags are flushed this way twice prior to collection of the sample (ON-6 chapter 5.5, section 4). Each 

sample will be collected over ten (10) minutes as per the Ontario standard (ON-6, chapter 5.5, section 5). 

Once samples are collected they are placed in black plastic bags in order to minimize the photo-

degradation of the sample from sunlight (ON-6 chapter 5.6). 

 

Velocity: Biofilter Outlet 
The velocity of the gas stream at the biofilter outlet will be measured in the stack from the sampling hood 

with a hot wire anemometer. The diameter of the stack is less than one hundred millimeters (<100mm) in 

order to increase the velocity sufficiently to get it to a reliably measurable rate. Therefore ON-1, EPA 1 and 

1A do not apply. A single sample location will be used in the approximate centre of the duct to measure 

velocity. 

The moisture in the gas stream at the biofilter outlet will be assumed to be the same as the moisture in 

the gas stream at the biofilter inlet. Moisture at the inlet will be measured as described below. 

 

Velocity: Biofilter Inlet 
The velocity of the gas stream at the biofilter inlet will be measured in the manifold pipe between the 

blowers and the biofilter with a hot wire anemometer. The duct is greater than six hundred and ten 

millimeters (>610mm) and so twelve (12) sample points will be tested. There will be six test points on each 

of two planes, at ninety degrees to each other (as per EPA-1 and ON-1). If the cross-section of the duct is 

divided into imaginary sections of equal cross-sectional surface area, each test point will be in the 

approximate center of one of these sections (see fig. 2). 

The moisture and temperature in the gas stream needs to be measured in order that the flow can be 

reported in standard conditions. The moisture will be measured as per the standard method (EPA 4, 

Alberta Stack Sampling Code method 4). A minimum sample of thirty litres (30l) of gas will be drawn 

through three impingers (Environment Canada Method D). The first two impingers shall contain distilled 

water, the third shall contain silica gel. All three impingers shall be immersed in an ice bath. The water in 

the impingers will be weighed both before and after sampling, as will the silica gel. The difference in 

weight shall be considered the water in the gas sample. Temperature will be measured with a 

thermocouple. The barometric pressure will be taken from the nearest weather station (YVR) as described 

in the Alberta Stack Sampling Code, Method 5. 



 
Fig. 2 Sampling locations for velocities in circular ducts greater than 610mm, taken from ON-1 

 

Analysis: 
All of the bagged samples will be analyzed for TVOCs. Some of these bags will be sent away for odour 

analysis following VOC analysis. 

The TVOC analysis will be performed by an external party. The samples will be analyzed here in our lab by 

independent contractors in order to minimize the time between sample collection and analysis. The 

analysis will be done from the bags after sample collection using a handheld PID (mini RAE, PPB RAE, or 

similar), the lamp on the PID will be not more than 10.6eV lamp so that VOCs as defined by the US EPA 

and European standard will be measured – methane is not included in the analysis. 

The sample bags will be open for a short period of time while the PID is connected and disconnected. In 

order to ensure that the samples are not further diluted with atmosphere while the bag is open, a gentle 

positive pressure will be placed on the bag throughout this time. This will force some sample gas out of 

the bag and will prevent atmosphere from entering it. 

Bags from the biofilter outlets will also be analyzed for odour. They will be sent overnight via Air Canada 

Cargo, to Toronto, where they will be collected by the odour lab. The analysis will be done within thirty 

(30) hours of sample collection (EN13725). The odour analysis will be done at an EN13725 approved odour 

lab; Environmental Odour Consultants.  

 

Quality Control: 
Quality control measures detailed in BC Field Sampling Manual (section 2) will be followed where relevant. 

Field blanks will be collected immediately prior to source sampling (ON-6) and analyzed with the rest of 

the samples. 



Field notes and all CoCs (Chain of Custody forms) will be logged at the time of sample collection and a 

copy kept with the shipped samples 

Hot wire anemometer will be calibrated less than twelve months prior to the sampling date (as per 

manufacturer’s specifications). 

PID will be calibrated before and after VOC sample analysis. 

The sampling train, probe, tubing, etc. will be purged before and after each sample is collected to ensure 

that there is no cross-contamination of samples. 

New Teflon tubing will be used for the collection of each sample. 

QA manual as per section 2.1 of the BC Field Sampling Guide. 

 

Reporting: 
A report summarizing all of the findings and data will be compiled by Scott Kerr at Harvest and submitted 

to Metro Vancouver. The report will include information on the operations at the time of sampling, 

including the number of active cells in the CASP, the number of empty cells in the CASP, the weather, etc. 
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1. INTRODUCTION 
 

Harvest Power (Harvest) asked Environmental Odour Consulting (EOC) to evaluate nine (9) air samples 
shipped to EOC.   
 

All samples were shipped via Air Canada Cargo in two batches.  EOC retrieved the samples from the Air 
Canada Cargo terminal in Mississauga, Ontario for same-day evaluations.  
 
The first batch of six (6) samples was delivered on June 30, 2015.  The second batch of three (3) 
samples was delivered on July 1, 2015.  All evaluations for odour detection threshold value (ODTV) 
were performed according to the European standard EN13725: 2003 and Ontario Ministry of the 
Environment Method ON-6 using dynamic olfactometry with screened panelists. 
 
In addition, all samples were evaluated for intensity, hedonic tone and character of the odour. 
 
 

2. TEST METHODOLOGY 
 

2.1 Odour Evaluation for Odour Detection Threshold Values  
 

The odour samples were evaluated within thirty hours after collection by the dynamic dilution 
olfactometer at the EOC laboratory, based on European Standard EN 13725:2003 and Ontario Ministry 
of the Environment Method ON-6 “Determination of Odour Emission from Stationary Sources.”   
 

The binary choice mode was chosen for odour evaluations.  
 

The panelists’ responses were recorded by computer software and were processed to determine the 
odour detection threshold value (ODTV) for each sample.  The ODTV is a dilution factor and therefore 
has no units.  For convenience however, the ODTV may be expressed in odour units (ou). 
 
A screened odour panel (8 people) was used for all evaluations. They were tested for odour sensitivity 
and are considered to be within the normal range according to the European Standard EN 13725:2003. 
Each sample was evaluated once according to the Ontario Ministry of Environment Method ON-6. 
 
 

2.2 Direct Evaluation 
 

All samples were also evaluated for the intensity, hedonic tone and character of the odour.  For 
intensity, each panelist was asked to smell a bag directly without any dilution and use an intensity scale 
to determine the intensity of the detected odour. 
 

The following scale was used. 
 

 0 ...........................no odour 



   

 

 

 1 ...........................slight odour 

 2 ...........................moderate odour 

 3 ...........................strong odour 

 4 ...........................extreme odour 
 

For hedonic tone, each panelist was asked to smell a bag directly without any dilution and use a 
hedonic tone scale in order to determine if the detected odour is pleasant or unpleasant. 
 

The following scale was used: 
 

 -3 ..........................very unpleasant 

 -2 ..........................unpleasant 

 -1 ..........................slightly unpleasant 

 0 ...........................neutral 

 +1..........................slightly pleasant 

 +2..........................pleasant 

 +3..........................very pleasant 
 

An average for all panelist responses was used for calculating the hedonic tone of each sample. 
 
The panelists were also asked to use their own words to describe the character of the detected odour. 
 
The most common descriptor used by the panelists was used as the overall character descriptor for a 
sample. 
 

3. RESULTS 
 
Table 1 and Table 2 present the results for odour detection threshold values obtained by evaluation of 
the samples using dynamic olfactometry.  
 
Table 3 and Table 4 show the results for direct evaluation of each sample. 
All results are reported as raw odour detection threshold values. 
 
 
 

 
Anna H. Bokowa, M.Sc 
Principal, Environmental Odour Consulting 
 
 
 



   

 

 

 
Table 1: Odour Detection Threshold Values- Batch 1- June 30, 2015 
 
 

Client Sample No Client EOC Raw ODTV

Sample Sample ou

Identification Identification  

Sample 11 Field Blank B30061556 35

Sample 10 SW-O-2 B30061557 24

Sample 8 SW-O-1 B30061558 21

Sample 6 EG-O-3 B30061559 67

Sample 2 EG-O-1 B30061560 51

Sample 4 EG-O-2 B30061561 48



 

   

 

 

Table 2: Odour Detection Threshold Values – Batch 2-July 1, 2015 
 
 

Client Sample No Client EOC Raw ODTV

Sample Sample ou

Identification Identification  

Sample 2 NE-O-1 B01071455 168

Sample 4 NE-O-2 B01071456 117

Sample 5 NE Blank B01071458 45



 
              

          

 

Table 3 Direct Evaluation Results- Batch 1 
 
 

Client Sample Client Sample Intensity* Hedonic 

Number Identification Tone* Character

Number

Sample 11 Field Blank 2 -2 rotten
Sample 10 SW-O-2 2 -1 compost/sharp
Sample 8 SW-O-1 2 -1 compost/sharp
Sample 6 EG-O-3 3 -3 garbage/rotten
Sample 2 EG-O-1 3 -3 garbage/rotten
Sample 4 EG-O-2 3 -2 sharp/burnt

  

*       - Average of all Panelists

Hedonic Tone Scale: Intensity Scale:

-3  Very Unpleasant 0   Neutral 0 - No odour

-2  Unpleasant +1  Slightly Pleasant 1 - Slight

-1  Slightly Unpleasant +2  Pleasant 2 - Moderate

+3  Very Pleasant 3 - Strong

4 - Extreme  



 
              

          

 

Table 4   Direct Evaluation Results- Batch 2 
 
 

Client Sample Client Sample Intensity* Hedonic 

Number Identification Tone* Character

Number

Sample 2 NE-O-1 3 -3 garbage/rotten
Sample 4 NE-O-2 3 -3 garbage/rotten
Sample 5 NE Blank 2 -1 sour

  

*       - Average of all Panelists

Hedonic Tone Scale: Intensity Scale:

-3  Very Unpleasant 0   Neutral 0 - No odour

-2  Unpleasant +1  Slightly Pleasant 1 - Slight

-1  Slightly Unpleasant +2  Pleasant 2 - Moderate

+3  Very Pleasant 3 - Strong

4 - Extreme
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Project #: VE52540

Scott Kerr

Regional Regulatory Compliance Officer

Harvest Power Canada Ltd.

7028 York Road

Richmond, BC. V6W 0B1

Dear Mr. Scott Kerr:

Re: Harvest Power Biofilter Off-gas Assessment – Total Volatile Organic Compound Field

Test Results

Introduction

Harvest Power Canada Ltd. operates a composting facility that converts Metro Vancouver’s

organic waste into clean energy and compost through anaerobic digestion. The biofilter off-

gases released into the atmosphere as a result of the anaerobic digestion are of concern to

Metro Vancouver, and are therefore regulated. Annual biofilter off-gas assessments are

required as per the Metro Vancouver operating permit requirements. The purpose of this

investigation is to conduct the Total Volatile Organic Compound (TVOC) field sampling analysis

portion of the biofilter off-gas assessment.

Scope of Work

AMEC Foster Wheeler was retained by Harvest Power to complete the following scope of work

in conducting TVOC field testing:

 Procurement of a certified calibrated Rae Systems (MiniRae 3000) Photoionization

Detector (PID);

 Field testing of a total of twelve (12) diluted gas samples and duplicates for TVOCs; and

 Preparation of a letter report summarizing the field TVOC analysis, including the

calibration reports.

Methods

Amec Foster Wheeler completed the TVOC field testing on June 29th and 30th, 2015 on location

at the Harvest Power facility located at 7028 York Road, Richmond, BC. A photographic record
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displaying the sampling methods is attached. The procedures used in completing TVOC field

testing of the bagged gas samples are as follows:

 Gas samples were collected by Harvest Power in Tedlar® Gas Sampling Bags prior to

Amec Foster Wheeler’s arrival at the facility;

 A MiniRae 3000 PID unit was obtained from Pine Environmental Services, LLC. of

Burnaby, BC for use in field testing the bagged gas samples for TVOCs. The same PID

unit was calibrated by Pine Environmental according to the manufacturer’s instructions

and specifications prior to use on both June 29th and 30th, 2015. Calibration was

completed at a pressure of 1 atm and a temperature of 27°C. Calibration reports from

Pine Environmental are attached;

 AMEC Foster Wheeler’s field representative conducted the field testing using the

procedure outlined by Harvest Power during the site visit. The PID unit was connected to

each individual Tedlar® Gas Sampling Bag utilizing 4.76mm inner diameter (ID) X 6.35

mm outer diameter (OD) Teflon® tubing and 6.35 mm ID X 9.53 mm OD Masterflex®

silicon tubing. One end of the Teflon® tubing was inserted into the plugged screw cap

on the Tedlar® Gas Sampling Bag, while the other end was connected to the PID using

the Masterflex® HDPE tubing fitted over the Teflon tubing and the PID filter nozzle to

create an air tight seal. For each individual sample analyzed, a subsequent new set of

tubing was cut and utilized to minimize potential cross contamination between the

samples;

 The PID was allowed to collect the sample until the reading stabilized, at which point the

reading was recorded in units of parts per million (ppm) of TVOCs; and

 Upon completion of analyzing the samples, the tubing was removed, and the plug

reinserted into the screw cap on the Tedlar® Gas Sampling Bags.

 A dilution factor for each sample was provided by Harvest Power and applied to the PID

field test results. As requested by Harvest Power, the results were expressed as TVOC

as mg/m3 CH4. The formula for converting the ppm TVOC into mg/m3 of CH4 is as

follows:

Cm = × ×
Cm = measured concentration of gas (mg/m3)
Cp = measured concentration as volume ratio (unitless)
Df  = Dilution Factor (unitless)
Mg = molar mass of pollutant (CH4 = 16.1g/mol)
My = molar volume (L/mol at specified temperature °C)
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Results

A total of 12 gas samples were analyzed for TVOCs. An ambient air concentration of 0.4 ppm

TVOCs was detected on June 29th, 2015, while an ambient air concentration was not detected

on June 30th, 2015. The PID field test results (TVOC as CH4) ranged from 14.4 ppm in gas

sample EG-O-3 to 1702.1 ppm in gas sample NE-I-2.The results of the TVOC field testing are

displayed in Table 1:

Table 1: TVOC Field Testing Results

Sample ID
Sample

Date
Field TVOCs

(ppm)
Dilution
Factor

Corrected
TVOC (ppm)

TVOC as CH4
(mg/m3)

Ambient Air 29-Jun-15 0.4 N/A 0.4 0.3
Ambient Air 30-Jun-15 0 N/A 0 0.0

EG-I-2 29-Jun-15 2.9 28 81.2 52.9
EG-I-3 29-Jun-15 3.6 28 100.8 65.7
EG-O-2 29-Jun-15 2 17 34 22.2
EG-O-3 29-Jun-15 1.3 17 22.1 14.4
NE-I-1 30-Jun-15 43.4 55 2387 1555.1
NE-I-2 30-Jun-15 47.5 55 2612.5 1702.1
NE-O-1 30-Jun-15 8.6 28 240.8 156.9
NE-O-2 30-Jun-15 4.4 28 123.2 80.3
SW-I-1 29-Jun-15 26.9 55 1479.5 963.9
SW-I-2 29-Jun-15 35 55 1925 1254.1
SW-O-1 29-Jun-15 1.6 28 44.8 29.2
SW-O-2 29-Jun-15 2.6 28 72.8 47.4

Should you have any questions concerning the content of this report then please do not hesitate

to contact either me at 604 295 7178 or Dr. Mario Bianchin at 295 604 1634.

Yours truly,

Amec Foster Wheeler Environment & Infrastructure,

a Division of Amec Foster Wheeler Americas Limited

Steven Rohde, B.A.Sc. E.I.T.

Junior Environmental Engineer
Mario Bianchin, Ph.D., P.Geo.

Senior Associate Hydrogeologist
Technical Director - Hydrogeology

SR/MB

Attachments: Photographic Records; PID Instrument Calibration Reports



PHOTOGRAPH 1: MiniRae3000 PID with Teflon® tubing attached for TVOC field testing

PHOTOGRAPH 2: Teflon® tubing connected to Tedlar® bag for TVOC field testing
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