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1.0 INTRODUCTION 
The Port Alberni Port Authority (PAPA) commissioned Golder to assist with the evaluation of operations and 

emissions for the Cantimber Biotech Inc. (Cantimber) facility at Port Alberni, BC. The evaluation comprised a site 

visit to the facility, design of a stack testing program, stack testing to characterize emissions from the facility, 

observations and monitoring during the facility operation and provision of key findings and associated 

recommendations.  

The Cantimber facility ceased operations at the request of PAPA in June 2016, and therefore was not operational 

prior to the November stack test period. The facility was shut down after the stack test, and cannot commence 

operations until 10 January (as stipulated in the license agreement between PAPA and Cantimber). 

A staged approach to the stack testing was taken, with testing of the carbonization stack and the activation stack 

occurring on 8 and 9 November respectively. The stack testing was undertaken between by A. Lanfranco and 

associates, and Golder representatives were present during the stack testing to observe the operation of the 

facility, and to undertake monitoring for fugitive emissions within and around the facility, and ambient monitoring 

within the nearby residential area.  

This report provides key findings and recommendations around the following: 

 observations made during the operation of facility 

 stack test results 

 meteorological and ambient air quality monitoring undertaken during the stack test period 

 other regulatory considerations 
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2.0 FINDINGS AND RECOMMENDATIONS 

2.1 Process Observations 
The process is a batch operation with two distinct process stages – carbonization and activation. During the 

carbonization process the wood chips contained within the carbonization vessels undergo pre-heating at a 

temperature of 100-120 °C for 3-5 hours. Carbonization heating then occurs at a temperature of 100-500 °C for 

2.5 to 3 hours. When the vessel reaches 500 °C, the vessel is removed from the heating stage and cooling begins. 

The vessel slowly cools to room temperature. Each carbonization vessel is heated by an individual furnace beneath 

each vessel. Syngas produced within the carbonization vessels is used as a fuel source in the carbonization 

furnaces in addition to cordwood. The exhaust gas from the carbonization furnace then goes into the east or west 

combustion chamber for secondary combustion.  

At some points in the carbonization process, not all the syngas produced is needed in the carbonization furnaces, 

so syngas can also travel directly to the east or west combustion chamber (and hence this is the primary 

mechanism to combust this syngas). All gases produced in the pre-heating vessels are combusted solely in the 

east and west combustion chambers. As a result of the means by which the syngas can be generated and 

combusted, it appears that the rate of syngas fuel for the east and west combustion chambers varies over time. 

Therefore, in addition to the syngas, the two combustion chambers (east and west) are fuelled by bottled propane 

and manual charcoal addition. Flue gas from the east and west combustion chambers is directed through a cyclone 

and wet scrubber prior to discharge through the carbonization stack.  

Following the carbonization process the charcoal is crushed and ground in preparation for the activation stage. 

During the activation process the charcoal is automatically fed at a constant rate through an activation furnace 

with a fluidized bed combustion process and steam injection. Flue gas is fed through a heat exchanger, which 

supplies heat for use in steam production. Flue gas is directed through a cyclone, baghouse and wet scrubber 

prior to discharge through the activation stack.    

 

2.1.1 Combustion Chambers (Carbonization Process) 

The carbonization process is not a steady state process due to the batch nature of bringing different vessels in/out 

of the process, and syngas line. The 8 individual carbonization vessels are generally at different stages in the 

carbonization process, can be at different temperatures, and therefore be producing different amounts of syngas. 

This is expected to result in a variation in the composition of the syngas feeding into the east and west combustion 

chambers.  

To keep the combustion chambers temperature above 875 °C charcoal was added manually, approximately twice 

an hour. The timing of the charcoal addition was entirely dependent on the chamber temperature, and was 

therefore not added on a regular time basis (e.g., every 30 minutes). The temperature in the chamber relied on 

the operator visually monitoring the temperature read out, and acting to add more charcoal when the temperature 

decreased close to 875 °C. 
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The temperature within the combustion chambers typically varied by around 100 °C over an hour, with  

the temperature quickly rising after the charcoal was added. Figure 1 shows the minute by minute correlation  

of the combustion temperatures and the total Volatile Organic Content (VOC) stack concentrations  

(reported as Total Hydrocarbons – THC) for one of the three stack tests. The other two stack runs showed similar 

data trends. The VOC concentrations did not vary significantly over the test run (24-29 ppm), and did not  

appear to directly correlate to the combustion chamber temperatures. The combustion chamber temperatures 

were maintained above 850°C, which is probably why the VOC concentrations remained fairly consistent  

(i.e., the control efficiency of the device was maintained above a reasonable level). 

 

Figure 1: Carbonization Stack Run 2 Comparison of Combustion Chamber Temperature and VOC Concentration 

 
2.1.2 Scrubber System (Carbonization and Activation Process) 

Currently, when the solids content in the scrubber sump becomes too great, the sump water is released to the 

containment and is evaporated to the atmosphere. The containment may not be adequate, particularly during 

periods of significant rainfall. During the evaporation, any water soluble organic compounds collected by the 

scrubbers have the potential to be re-emitted to the atmosphere. During the site visit, an upgrade to the scrubber 

water system was discussed which includes capturing scrubber sump discharges within plastic containers, and 

subsequent removal off site for disposal. It is Golder’s understanding that these upgrades are currently in process 

and will be in place prior to the re-start of operations. 

Scrubbers operate on the principle of removing air emissions and collecting them in the scrubber solution, in this 

case water. As the water collects material it becomes more concentrated. A wet scrubber by nature will have water 

losses due to droplet carry-out and evaporation. Droplets that are emitted will dry and release any particulate that 

they carry. Therefore it is necessary to remove some scrubber water from the sump (blowdown) as the 

concentration of collected emissions goes up. There should be a mechanism/procedure in place to replace the 

scrubber water on a regular basis so the concentration of particulate in the scrubber water does not become too 

great. Currently the scrubbers have no means of regular blowdown to maintain a low particulate concentration. 
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2.1.3 Fugitive Emissions - Carbonization Process 

The combustion chamber door, seals around the vessel lids, liquid seal around the vessel nose, furnace doors 

and syngas pipe connections to the furnaces were monitored for potential fugitive emissions as total VOCs using 

a ppbRAE. In addition, fugitive VOC levels were monitored at building openings and directly outside the facility 

buildings to the north, east and west (the facility is bounded to the south by an adjacent building so no 

measurements were possible directly to the south). 

VOC concentrations around the vessel lids and seals typically ranged from 100 ppb to 10 ppm, with peak 

(instantaneous) readings up to 57 ppm. Concentrations around the combustion chamber (east and west) doors 

ranged from 150 ppb to 460 ppb. 

During the monitoring a leak was detected near the fire door of eastern furnace #4, which was traced to the nearby 

syngas valve. Concentrations at the leak location were detected up to 40 ppm. A temporary seal was made to the 

leak at the time it was detected. Concentrations at the other syngas valves ranged from 200 ppb to 15 ppm. 

VOC concentrations at building openings (large doors) and the area immediately surrounding the buildings were 

found to be 0 ppb, with the exception of the western side of the building, directly under the building vent, where 

concentrations ranged from 40 to 250 ppb. The concentration dropped down to 10 ppb a few meters away from 

the building vent indicting off site concentrations are not expected to be significant.  

The measurements of fugitive emissions were limited to measuring total VOC concentrations, the volume  

(or flow rate) of the emissions was not measured given the practical difficulties in doing this. However, it is expected 

that the volume of fugitive emissions are relatively small. Currently there is no formal process, procedure or 

instrumentation available at the facility to check for equipment leaks and monitor the relative magnitude of fugitive 

emissions from various sources at the facility.  

 

2.1.4 Fugitive Emissions – Activation Process 

The furnace door, temperature probe locations on the top of the activation chamber, and welded sections of the 

top of the activation chamber were monitored for potential fugitive emissions using a ppbRAE to measure total 

VOC. During operation of the activation process, periodic monitoring for fugitive VOC levels was undertaken at 

building openings and directly outside the facility buildings to the north, east and west. 

Monitored concentrations of total VOCs were consistently 0.0 ppb, therefore no sources of fugitive emissions were 

identified from the activation process. Similarly, concentrations of total VOC at process building openings, and 

directly outside facility buildings were found to be 0.0 ppb. 

 

2.1.5 Activation Controls (Feed Rate and Temperature) 

The activation system is generally more automated than the carbonization process. The two main operation 

variables identified that had the potential to affect emissions were the temperature and the feed rate.  

Temperature is monitored at three points within the activation chamber. During the stack testing, the temperatures 

were observed to be fairly constant, typically only varying within a 15 °C range over an hour period. 
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The activation feed rate (displayed in cycles per second or hertz (Hz)) can be changed by the operator. This value 

in Hz relates to the rotational speed of the feeder that introduced the charcoal dust into the activation chamber, 

the higher the value the greater the feed rate. The feed rate was initially set at 4.6 and 4.2 Hz for the stack testing, 

however in discussions with Cantimber it was set at 5.0 Hz – the maximum that Cantimber would operate the 

process at, for the 3rd test run.  

 

2.1.6 Water Discharges 

Cooling water discharges were identified during the facility operation. The cooling water is non-contact water that 

is not in direct contact with the process gases. 

 Cooling water from the carbonization process was periodically discharging from the cooling tank located 

directly outside the northern wall of the main process building. The temperature of the water discharge was 

estimated to be 50-70 °C. The water was discharged to a surface water drain.   

 Cooling water from the activation process continually discharged from the cooling tower located adjacent to 

the northwest corner of the main process building. The temperature of the water discharge was estimated to 

be 30-40 °C. The water was discharged to a surface water drain (Photograph 1).   

 

 

Photograph 1: Activation Process Cooling Tower and Water Discharge 

 

2.1.7 Process Operation Recommendations 

The following recommendations are provided on the process operations: 

 The fuel source for the high temperature combustion chamber is changed to natural gas and is automated to 

avoid the current manual system of operation. It is unusual for a facility to rely on manual operation of an air 

emission control system. 
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 A low temperature audible alarm is installed on both high temperature combustion chambers, this is 

considered to be industry best practice.  

 A datalogger is installed to record temperatures within both high temperature combustion chambers. This is 

considered to be an industry best practice and provides an automated record of combustion temperatures 

that can be inspected by the regulator. Readings should be taken and recorded no less frequent than once 

per minute. Records of the feed rate and temperature logs should be retained for inspection for no less than 

2 years. 

 The scrubber water disposal system should be upgraded to a contained system prior to the facilities resumed 

operation. Regular blowdown of scrubber water and replacement with fresh makeup water should be 

implemented. 

 Regular fugitive emission surveys are undertaken on the carbonization process. Any leaks identified should 

be addressed immediately. 

 Although fugitive emissions are not considered to specifically be an ambient air quality concern outside of 

the facility boundaries, an industrial hygiene assessment of worker exposure should be undertaken to ensure 

workers exposures are below exposure limits. This assessment should conform to WorkSafe BC 

requirements.   

 Cooling water should be adequately cooled prior to discharge to surface water drains. 

 

2.2 Stack Test Results 
2.2.1 Daily Emission Rates 

Table 1 provides a summary of the stack test results. A comparison is provided against the emission rates used 

as the basis of the dispersion modelling assessment undertaken by Levelton (Levelton 2015). These modelled 

values are hereafter referred to as the license levels, since they are included in the license between PAPA and 

Cantimber Biotech Inc. dated 1 May 2015. It should be noted that the basis of the modelling was both activation 

trains operational, whereas during the stack testing only one activation train was operational. In order to compare 

against license levels, emissions form the activation stack were multiplied by 2.  

For the activation process, the feed rate was slightly different at 4.6, 4.2 and 5.0 Hz for stack runs 1, 2, and 3 

respectively. For the activation stack results are presented for run 3, which had the highest activation process feed 

rate. The full stack test report is included in Appendix A.  
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Table 1: Comparison of Stack Test Results and License Levels 

Parameter Units 

Carbonization Stack Activation Stack 

License 
Levels/Basis 
of Modelling 

Stack Test  
(Average) 

License 
Levels/Basis of 

Modelling 
(2 Activation Trains)

Stack Test  
(Run 3) 

(1 Activation Train) 

Stack Test  
(Run 3, Emissions 
Multiplied by 2 to 

Represent 2 Activation 
Trains) 

Emissions  

Total Particulate Kg/day - 0.72 - 0.048 0.096 

PM10
(a) Kg/day - 0.38 - 0.048 0.096 

PM2.5
(b) Kg/day 2.08 0.12 3.47 0.030 0.060 

Nitrogen Dioxide (NO2) Kg/day 4.15 2.88 2.77 2.4 4.8 

Carbon Monoxide (CO) Kg/day 2.08 4.56 4.15 547.2 1094.4 

VOC (THC as CH4) Kg/day - 0.96 - 3.12 6.24 

Sulphur Dioxide (SO2) Kg/day - 0.12 - 0.024 0.05 

Phenol Kg/day - 0.009 - 0.004 0.01 

Formaldehyde Kg/day - 0.59 - 0.02 0.04 

Methanol Kg/day - 0.11 - 0.09 0.18 

Stack Parameters  

Stack Temperature  °C 150 59 100 58 - 

Flow Rate  Sm3/hour 2500 1836 5000 1644 - 

Velocity m/s 11.4 5.6 30.4 7.3 - 

Values in bold indicate mass emission rates higher than license levels. 

a) Suspended particles with a nominal aerodynamic diameter of 10 µm or less. 

b) Suspended particles with a nominal aerodynamic diameter of 2.5 µm or less. 

- = Indicates no license emission level for comparison. During the stack test, the carbon monoxide concentrations within the activation stack exceeded the maximum range of the analyzer, and 

therefore concentrations were determined from a canister sample for each run. 
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2.2.2 Annual Emissions 

Table 2 provides a summary of the emissions on an annual basis, based on the stack test data in Table 1 above, 

and assuming continuous 24 hour operation for 305 days per year, with 60 days shut down per year between 

November 10th and January 10th (as per the restriction within the license). To derive the total facility emissions in 

Table 2 below, the activation test data has been multiplied by 2 to account for both activation trains being 

operational.    

For context, annual emissions have been compared to emissions from facilities within Port Alberni that reported 

air emissions for the 2015 calendar year to the National Pollutant Release Inventory (NPRI). 

Table 2: Annual Emissions  

Emission Units 
Carbonization 

Stack 

Activation 
Stack  

(Run 3) 
(1 Activation 

Train) 

Total 
Facility  

(2 Activation 
Trains) 

Catalyst 
Paper  

Corporation 
– Port 

Alberni 

Western 
Forest 

Products 
– Alberni 
Pacific 
Sawmill 

Total Particulate Tonnes/year 0.22 0.01 0.25 5 108 

PM10 Tonnes/year 0.12 0.01 0.15 4.1 4.8 

PM2.5 Tonnes/year 0.04 0.01 0.06 2.8 1.3 

NO2 Tonnes/year 0.88 0.73 2.34 359 - 

CO Tonnes/year 1.39 166.90 335.18 626 - 

VOC Tonnes/year 0.29 0.95 2.20 121 18 

SO2 Tonnes/year 0.04 0.01 0.05 179 - 

Phenol Tonnes/year 0.00 0.00 0.01 - - 

Formaldehyde Tonnes/year 0.18 0.01 0.19 - - 

Methanol Tonnes/year 0.03 0.03 0.09 18 - 

- = Indicates no emissions reported to NPRI in 2015. This could mean either no emissions of this substance, or the NPRI emission reporting 

level for this substance was not met by the facility.  

 

The stack test data, and comparison against license emission level, shows that: 

 The mass emission rates of PM2.5 from both stacks were low, and were below the license emission levels. 

 Emissions of NO2 from the carbonization stack were low, and were approximately 70% of the license emission 

levels. Emissions of NO2 from the activation stack were approximately double the license emission levels at 

4.8 Kg/day compared to the license emission level of 2.77 Kg/day. 

 The measured emission rates of SO2 from both stacks were low.  

 Emissions of CO from the carbonization stack were approximately double the license emission levels. 

Emissions of CO from the activation stack were high, and were approximately 250 times higher than the 

license emission levels. 
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 Annual emissions of CO based on measured values are 335 tonnes/year (t/yr). This annual emission rate is 

approximately half of the annual CO emissions from the Catalyst Port Alberni facility of 626 t/yr.  

 Total VOC emissions from both stacks were low. On an annual basis VOC emissions are 0.3 and 1.9 tonnes 

from the carbonization and activation trains respectively, which are significantly below the annual total VOC 

emissions of 121 and 18 tonnes reported by the other large facilities within Port Alberni. 

 The concentrations of individual VOC species within both stacks are provided in Appendix A. The majority of 

VOC emissions were found to be below laboratory detection limits. Individual compounds that were present 

above laboratory detection limits were screened against the ambient air quality standards from Alberta and 

Ontario (in the absence of BC standards), where they existed. Comparing in-stack concentrations to ambient 

standards is generally not a direct comparison because in-stack concentrations are much higher than ambient 

concentrations, since, upon exiting the stack, emissions are dispersed. This approach was used to identify 

individual VOC emissions that require further assessment. This screening identified that Acrolein, 

Acrylonitrile, Benzene and Napthalene should be further assessed using modelling to confirm acceptable off 

site impacts. 

 Naphthalene, a polyaromatic hydrocarbon (PAH) was detected within both the carbonization and activation 

stacks. This was the only PAH compound currently included in the stack test. Based on the presence of 

naphthalene, stack testing of speciated PAH’s is recommended in the future. 

 Measured stack temperatures are significantly lower than those used as the basis of the dispersion modelling 

(Levelton 2015). The lower temperatures will result in less thermal buoyancy, and therefore poorer dispersion 

of stack emissions. 

 Measured volumetric flow rates, and consequently stack gas velocities are lower than those used as the 

basis for the dispersion modelling (Levelton 2015).  

 

2.2.3 Stack Test Recommendations 

The following recommendations are provided on the process operations: 

 Given the significant differences between measured stack emissions, temperature and flow rates, the results 

and conclusions of the dispersion modelling assessment (Levelton 2015) are not considered to be 

representative of the facility. It is recommended that the modelling assessment is updated for PM2.5, NO2, 

and CO, and additionally the modelling is used to assess the off-site concentrations of individual VOCs 

detected, including Acrolein, Acrylonitrile, Benzene and Napthalene. Future modelling should use measured 

data from activation run 3, since this represents emissions from the highest process feed rate. Given the 

magnitude of the CO emissions, the modelling assessment should be undertaken to confirm that the level of 

emissions result in acceptable ambient concentrations of CO prior to the facility re-commencing operations.  

 Given the presence of naphthalene, it is recommended that speciated stack testing for PAH compounds is 

undertaken in future to characterize the type and quantity of any other PAH’s present in both stacks.  
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 Given the high concentrations of CO measured within the stack, monitoring for CO at the facility and 

associated procedures should be developed to reduce the risk of worker exposure to CO. This may include 

both worker related monitoring and monitoring of ambient gas levels with audible alarms at the facility.  This 

monitoring and procedures should conform to WorkSafe BC requirements.   

 Future stack sampling should consider the measured levels from this sampling effort, particularly the CO 

concentrations which were high, and plan appropriate health and safety procedures and controls.  

 

2.3 Ambient Monitoring  
Ambient monitoring was undertaken during the stack test as follows: 

 wind monitoring in the vicinity of the Cantimber facility 

 ambient continuous particulate monitoring at two locations within the adjacent residential area 

 ambient daily Partisol particulate monitoring within the community on 2nd Avenue 

 periodic observations within the neighbourhood during the stack testing to assess conditions and possible 

odours 

 

Available data from the air quality and meteorological station located at Port Alberni elementary school was also 

considered in the interpretation of ambient monitoring data.  

 

2.3.1 Wind monitoring  

A meteorological station (Novalynx 110-WS-16) was located in the vicinity of the Cantimber facility, approximately 

70 m NNE at UTM Easting 368,046 m, Northing 5,454,316 m. Wind speed and wind direction were recorded at a 

height of 2.4 m between 31 October and 15 November 2016.  

Figure 2 shows a comparison of the wind rose at the Cantimber station compared to available data reported by 

the BC Ministry of Environment from the meteorological station located at Port Alberni elementary school. The 

wind rose depicts the relative frequency of wind direction on a 16-point compass, with north, east, south, and west 

directions going clockwise, whose value is listed adjacent to each of the compass points. Each ring on the wind 

rose represents a frequency of 2% of the total. The length of the shaded bars on each wind rose petal represents 

the frequency of wind recorded from a given direction within a certain speed range. 

The comparison figure shows that the wind pattern is significantly different at the Cantimber facility located that at 

the elementary school, this is expected given the different locations and surrounding topographic features of each 

station. For the Cantimber station the dominant wind direction was from the southerly directions, with the highest 

wind speeds also recorded from these southerly directions. Data from the elementary school shows the dominant 

wind direction was from the east-northeast, with much lower wind speeds recorded than at the Cantimber station. 
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Figure 2: Cantimber and Port Alberni Elementary School Wind Rose Comparison 11:00, 1 November to 11:00, 15 November 

 

Figure 3 shows the wind rose plot for the stack test period. During this period, the vast majority of the time the 

wind was from the south, or the south-south east, therefore the nearby community was not located downwind of 

the Cantimber facility during the stack test period. 

 

Figure 3: Cantimber Wind Rose Plot during Operation for Stack Test (17:00 November 7th to 17:00 November 9th) 
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2.3.2 Continuous Particulate Monitoring 

Continuous particulate monitors were set up in the nearby residential area between 2 November, 17:00 and  

14 November, midnight. Prior to this, both monitors were co-located with the continuous air quality monitor at  

Port Alberni elementary school for a day (1 November, midday – 2 November, 13:00). Monitoring was undertaken 

using DustTrak DRX monitors with the auto zero module activated every 12 hours. Data was recorded every  

5 minutes.   

When the DustTrak monitors were located at the elementary school, data were directly compared to the PM2.5 data 

from the continuous monitor. The DustTrak monitors generally recorded higher hourly concentrations, ranging 

from -3 to 20 µg/m3 difference over the 25 hour measurement period, with an average difference of 6.5 µg/m3 for 

the DustTrak that was subsequently located at South Street/1Avenue (DustTrak 1) and average difference of  

6.3 µg/m3 for the DustTrak that was subsequently located at Stirling Street/1Avenue (DustTrak 2). The two different 

monitors are not expected to correlate exactly, in addition the monitor located at the elementary school is 

considered to be permanent ‘reference’ monitoring method, and therefore more accurate data that is generally 

acceptable in a regulatory context.  

Data completeness for the DustTrak Monitors is summarized in Table 3. Data completeness during the stack test 

period (7 November through 9 November) was greater than 98% for both monitors. 

Table 3: DustTrak Monitor Data Completeness 

Date  
(November, 2016) 

Overview of Cantimber Process 
Operations 

Data Completeness  
(%) 

DustTrak - South 
Street/1 Avenue 

DustTrak - Stirling 
Street/1 Avenue 

2 (17:00 – 24:00) No operations 100 100 

3 
Start warm up of combustion chamber 
(8pm), charcoal and propane fuel sources 

61 99 

4 Combustion chamber warm up on 
charcoal and propane fuel sources 

7 99 

5 37 99 

6 99 99 

7 
Start carbonization process for stack test 
(5pm) 

98 99 

8 
Carbonization process operating – stack 
test 

99 99 

9 
Activation process operating – stack test. 
Initiated shut down in the evening. 

98 99 

10 

No operations 

99 99 

11 98 99 

12 44 99 

13 58 99 

14 42 99 
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Figures 4 and 5 show the trends of the daily concentrations over the 2 to 15 November period from the DustTraks 

and the Port Alberni Elementary School monitor. All available data collected during the monitoring period is 

included in the figures, even though data completeness was not close to 100% for the daily period. Summary 

monitoring data is presented in a series of box-and-whisker plots. A simplified box-and-whisker plots are a type of 

bar chart that displays a variety of statistical data which allows for trend identification. The box on the figures 

represents the bounds of the middle (50th percentile) of the data points, with the top of the box representing the 

75th percentile concentration and the bottom of the box representing the 25th percentile concentration. The blue 

diamond represents the average concentration. On the figures, the ‘whiskers’ extend up to the maximum, and 

down to the minimum daily concentration.  

The DustTrak monitors generally recorded higher concentrations than the monitor at Port Alberni Elementary 

School, however on a daily basis they appear to track the same trends, with the exception of November 4th at the 

South Street/1Avenue location. Data completeness for this monitor on 4 November was poor, with only around an 

hour of monitoring data, which means this data is not a reliable indication of the daily average on this day. 

 

Figure 4: Daily Ambient Monitoring Data – DustTrak Located at South Street/1 Avenue 
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Figure 5: Ambient Monitoring Data - DustTrak Located at Stirling Street/1 Avenue 

 

The hourly distribution of all the data from both monitors is shown in Figures 6 and 7. The figures show the PM2.5 

concentrations are greatest between 6pm and midnight, which is expected to correlate to the time of greatest use 

of wood stoves in the residential area. The hours of 21:00-23:00 at the South Street/1 Avenue monitor is the only 

period when ambient concentrations exceeded the BC 24-hour ambient air quality objective.  

 

 

Figure 6: Hourly Concentration Distribution – DustTrak Located at South Street and 1 Avenue 
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Figure 7: Hourly Concentration Distribution – DustTrak Located at Stirling Street and 1 Avenue 

 
2.3.3 Partisol Monitoring by Cantimber 

Daily particulate monitoring was undertaken throughout the stack test period by Cantimber using a Partisol 
sampler, and subsequent laboratory analysis. Based on the limited dataset, the daily data from the Partisol monitor 
correlated closely to the daily averages from the continuous monitor at the elementary school. Figure 8 provides 
a comparison of the daily averages between the Partisol, elementary school monitor and all available DustTrak 
data. 

 

Figure 8: Daily Particulate Concentrations 2 to 12 November 
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Figure 8 shows that during the stack test period on 7, 8, and 9 November ambient concentrations of PM2.5 were 

below BC ambient air quality objectives. With the exception of 4 November (which has been discussed in the 

previous section), the available daily data from the DustTrak monitors followed the same general daily trend as 

the Partisol and elementary school monitors. The DustTrak monitors consistently recorded higher concentrations 

than the Partisol and elementary school monitors. 

 

2.3.4 Ambient Monitoring Recommendations 

Recommendations relating to ambient monitoring are as follows: 

 Given the significant difference in wind pattern between the Cantimber and elementary school station 

locations, the meteorological data from the elementary school location is not considered to be representative 

of the wind pattern at the Cantimber facility. Therefore it is recommended that a meteorological station is 

installed in the vicinity of the facility. This will provide information to use in the investigation of complaints and 

interpretation of ambient monitoring data. The specification and location of the meteorological station should 

be approved by a suitably qualified person.  

 The current license conditions relating to continuous ambient monitoring should be updated based on the 

results of the recommended updated dispersion model assessment. Pending the results of the modeling, this 

would potentially include consideration of monitoring of other compounds in addition to PM2.5.  

 

2.4 Other Regulatory Considerations 
Current regulatory conditions relating to air quality, including air emission levels and monitoring requirements 

relating to the facility, are outlined in the license between PAPA and Cantimber Biotech Inc. dated 1 May 2015. In 

summary, current air quality conditions include the following:    

 Quarterly stack testing for PM2.5 is required during the first year of operation on both stacks 

 Stack sampling for NOx and CO is not required 

 Continuous ambient PM2.5 monitoring is required in the nearby adjacent residential area 

 Process operations must cease between 10 November and 10 January 

 

2.4.1 Regulatory Consideration Recommendations 

Based on the findings of this study, the following additional recommendations are provided on regulatory 

considerations: 

 The license is modified to incorporate the main aspects of a typical air emissions permit. This would generally 

include facility specific information on the processes undertaken at a facility, associated air pollution control 

systems, air emission limits, testing, monitoring, recordkeeping and reporting requirements, and complaint 

investigation requirements. This document would provide a clear basis for regulating air emissions from the 

facility.  
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 As well as requirements to collect and report data within a permit, conditions could be included in the permit 

that state the data/reports be interpreted by a suitably qualified person. 

 The permit should include restrictions around the source of wood chips to ensure they are not in contact with 

saltwater, as this could potentially result in air emissions of dioxins and furans. 

 The use of the current complaint log system, which the public can use to lodge complaints with the regulator 

(PAPA) is continued. Data captured in the complaint log would assist in the investigation and verification of 

any future complaints. This should be retained and available for inspection. 

 The system of investigation and response to complaints by Cantimber should be continued, and this process 

should be formalized in the air emissions permit.   

 Regular audits and inspections of the facility by a suitably qualified person should be undertaken, to verify 

compliance with ‘permit’ conditions and requirements. The inspection frequency may initially be high, but 

could be reduced in the future based on inspection results. 

 The current license requirements for quarterly stack sampling should be updated based on the results of the 

recommended updated dispersion model assessment. Based on current data, quarterly stack testing for 

PM2.5, NO2 and CO is recommend during the first year of operation. 
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3.0 SUMMARY OF RECOMMENDATIONS 
Table 4 provides a summary of recommendations. The recommendations shaded in grey should be completed 

prior to the facilities resumed operation. 

Table 4: Summary of Recommendations 

Tracking # Recommendation 

Process Operations 

1 The fuel source for the combustion chambers is changed to natural gas, and is automated.  

2 A low temperature audible alarm is installed on both combustion chambers.  

3 
A datalogger is installed to record temperatures within both high temperature combustion 
chambers.  

4 
Regular fugitive emission surveys are undertaken on the carbonization process with an analyzer. 
Any leaks identified should be addressed immediately. 

5 
An industrial hygiene assessment of worker exposure should be undertaken to ensure workers 
exposures are below exposure limits.  This assessment should conform to WorkSafe BC 
requirements.   

6 
The scrubber water disposal system should be upgraded to a contained system prior to the 
facilities resumed operation. 

7 
There should be a mechanism/procedure in place to replace the scrubber water as required to 
maintain efficiency of the particulate removal from exhaust gases. 

8 Cooling water should be adequately cooled prior to discharge to surface drains. 

Ambient Monitoring 

9 

A meteorological station with a datalogger and web portal access to the data is installed in the 
proximity of the facility.  
The specification and location of the meteorological station should be approved by a suitably 
qualified person. 

10 

The current license requirements for continuous ambient monitoring should be updated based on 
the results of the recommended updated dispersion model assessment (recommendation #11). 
This would potentially include consideration of monitoring of additional compounds in addition to 
PM2.5.  

Stack Emissions 

11 

The dispersion modelling is updated using the measured stack emissions, temperature and flow 
rates. The updated modelling should consider emissions of PM2.5, NO2, CO and individual VOCs 
including Acrolein, Acrylonitrile, Benzene and Napthalene. Given the magnitude of the CO 
emissions, the modelling assessment should be undertaken to confirm that the level of emissions 
result in acceptable ambient concentrations of CO prior to the facility re-commencing operations.  

12 Speciated PAH testing is undertaken on both stacks in the near future. 

13 

Monitoring for CO at the facility and associated procedures should be developed to reduce the 
risk of worker exposure to CO.  This may include both worker related monitoring and monitoring 
of ambient gas levels with audible alarms at the facility.  This monitoring and procedures should 
conform to WorkSafe BC requirements. 

14 
Future stack sampling should consider the measured levels from this sampling effort, particularly 
the CO concentrations which were high, and plan appropriate health and safety procedures and 
controls.  
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Regulatory Considerations 

15 

The license of operation is modified to incorporate the main aspects of a typical air emissions 
permit. This would generally include facility specific information on the processes undertaken, air 
pollution control systems conditions, air emission limits, monitoring and reporting requirements, 
complaint investigation requirements.  

16 Data collected and reported under the permit should be interpreted by a suitable qualified person. 

17 
Use of the complaint log system is continued so that the public has a mechanism to file air quality 
complaints to the regulatory body (PAPA).   

18 
The system of investigation and follow up process to complaints received by Cantimber is 
continued, and this requirement is included in the air emissions permit. 

19 

Regular audits and inspection of the facility by a suitably qualified person, to verify compliance 
with ‘permit’ conditions and requirements. 
The inspection frequency may initially be high, but could be reduced in future based on 
compliance results. 

20 Inclusion of a condition in the permit to avoid saltwater contact with the wood chip feedstock. 

21 
The current license requirements for quarterly stack sampling should be updated based on the 
results of the recommended updated dispersion model assessment. As a minimum, quarterly 
stack testing for PM2.5, NO2 and CO is recommend during the first year of operation.  
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4.0 LIMITATIONS 
Golder Associates Ltd. (Golder) has prepared this document in a manner consistent with that level of care and 

skill ordinarily exercised by members of the engineering and science professions currently practising under similar 

conditions in the jurisdiction in which the services are provided, subject to the time limits and physical constraints 

applicable to this document. No warranty, express or implied, is made. 

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, 

has been prepared by Golder for the sole benefit of Port Alberni Port Authority. It represents Golder’s professional 

judgement based on the knowledge and information available at the time of completion. Golder is not responsible 

for any unauthorized use or modification of this document. All third parties relying on this document do so at their 

own risk. 

The factual data, interpretations, suggestions, recommendations and opinions expressed in this document pertain 

to the specific project, site conditions, design objective, development and purpose described to Golder by  

Port Alberni Port Authority, and are not applicable to any other project or site location. In order to properly 

understand the factual data, interpretations, suggestions, recommendations and opinions expressed in this 

document, reference must be made to the entire document. 

This document, including all text, data, tables, plans, figures, drawings and other documents contained herein, as 

well as all electronic media prepared by Golder are considered its professional work product and shall remain the 

copyright property of Golder. Port Alberni Port Authority may make copies of the document in such quantities as 

are reasonably necessary for those parties conducting business specifically related to the subject of this document 

or in support of or in response to regulatory inquiries and proceedings. Electronic media is susceptible to 

unauthorized modification, deterioration and incompatibility and therefore no party can rely solely on the electronic 

media versions of this document. 
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APPENDIX A  
Stack Test Report 
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