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REPORT ADDENDUM — CANTIMBER BIOTECH INC. OPERATIONS AND EMISSIONS EVALUATION

1.0 INTRODUCTION

This memorandum provides further information and clarification on certain aspects of the Cantimber Biotech Inc.,
Operations and Emissions Evaluation report (Golder, 12 December 2016) based on questions received from
stakeholders. The topics discussed in this addendum are presented under the same main headings as the report,
namely 1) Process Observations, 2) Stack Test Results, 3) Ambient Monitoring and 4) Other Regulatory
Considerations.

2.0 PROCESS OBSERVATIONS
Facility Changes Since June Events

A number of changes have been made to operation and air pollution control devices at the facility that is expected
to generally improve (i.e. lower) air emissions from those previously emitted from the facility in June, which resulted
in numerous complaints and ultimately the facility ceasing operations.

Since June, two high temperature combustion chambers were added to the carbonization process, meaning that
all emissions generated and captured in the carbonization process are combusted at a high temperature prior to
discharge through the stack. Previously, given the set-up of the process operations, it would have been possible
for syngas produced to be discharged through the stack without being combusted. This is no longer the case, and
all captured syngas is now combusted within the carbonization process. Therefore, the addition of the combustion
chambers is expected to result in lower emissions of Volatile Organic Compounds (VOCSs) in comparison to the
previous emissions.

Packing material was added to the wet scrubber systems to improve air flow and particulate removal from the
exhaust prior to discharge through the stack.

Cantimber also reported that the carbonization vessel seals have been upgraded to an engineered material to
reduce the leakage of fugitive emissions from the carbonization process.
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3.0 STACK TEST RESULTS
Continuous Carbon Monoxide Monitoring

The stack test results included as Appendix A within the Report (Golder, 2016) included minute by minute
concentrations of carbon monoxide (CO) from the carbonization stack, however similar data is not provided for the
activation stack. During the testing of the activation stack, levels of CO were found to be above the upper scale of
the analyzer, therefore it was not possible to present the minute by minute CO data. Instead, for the activation
stack CO was measured from the Summa canisters used to collect organic emissions. These canisters collected
emissions over a test run period of 60 minutes. As a result, there is only one concentration that is an average over
this time period for each of the three test runs.

Comparison of Cantimber Emissions to Wood Stove Emissions

Emissions from wood stoves depend on a number of factors including the amount of wood burnt, the seasoning
of the wood, the density of the wood (species specific), and type of appliance. To provide context, Cantimber
particulate emissions have been compared to measured particulate emissions from woodstoves and also to the
United States Environmental Protection Agency (US EPA) emission standards for residential wood stove
emissions (US EPA 2015). The woodstove emissions data was taken from a compilation of ten studies that directly
measured emission factors from conventional woodstoves (OMNI Environmental Services Inc. 2005). A range is
provided for the woodstove emissions that represents the maximum and minimum emission levels found across
the ten studies. It should be noted that these emissions relate to one conventional woodstove, in the vicinity of the
Cantimber facility there may be numerous woodstoves in operation at any one time. In addition, open fireplaces
may be in use in the Port Alberni area, and these are generally expected to result in even higher particulate
emissions than those presented for conventional woodstoves in Table 1 below. The US EPA emission standards
apply to new wood heaters, and therefore do not necessarily represent emissions from existing woodstoves in the
Port Alberni area. In summary, based on this comparison, total particulate emissions from the Cantimber facility
are within the emission range for conventional wood stoves reported in OMNI Environmental Services Inc. 2005.

Table 1: Comparison of Wood Stove and Cantimber Particulate Emissions

Emission Source Total Particulate Matter Emission Rate (g/hr) | Data Source

One Conventional Wood Stove 9 to 139 (a range is provided since it OMNI Environmental
; ) . Services Inc. 2005,
incorporates data from 10 different studies) Table 4

us EPA_ Em|§3|0n Standard for 45 US EPA 2015

new residential wood stove

Cantimber Carbonization Process 30 Golder 2016, Table 1

Cantimber Activation ProcessNote 1 4 Golder 2016, Table 1

Cantimber Total Facility 34 Golder 2016, Table 1

Notes:

1. Total particulate emissions representing both activation trains in operation.
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4.0 AMBIENT MONITORING
Public Complaints during Stack Testing

This section provides a summary of complaints received during the operation of the facility for the purpose of stack
testing. During this period an online system was hosted by Port Alberni Port Authority to receive complaints. These
complaints were forwarded to both Cantimber and Golder. During the period, eleven communications were
received, a summary of the nature of the communication, and the resolution are provided in Table 1. An additional
six communications were received after the stack testing period due to reported difficulties in submitting feedback
online, these have also been summarized in Table 1. The complaint investigation process included some/all of the
following actions:

m Correlation to facility activities occurring at the time of the complaint.
m Correlation to meteorological conditions at the time of the complaint.
m Correlation to ambient monitoring data.

m Correlation to observations made by Golder staff.

In summary, the data in Table 1 shows that:
m None of the complaints were directly correlated to Cantimber operations.

m Only three of the communications relate to the period when the facility was fully operational
(between 7-9 November).

m Out of the 11 communications, three were not directly related to the Cantimber facility emissions, they
comprised observations relating to other facilities, comments (not complaints) or posed a question.

m Three of the communications related to a time period when the facility was no longer operational.
m During the four complaints that related to the November 7-9 stack test period (Tracking ID 5, 7, 8 and 11),

the residential area was not downwind of the Cantimber facility.

Table 2: Summary of Complaints Received and Resolution

Tra(I:II;lng Location Date/Time Nature of Feedback Resolution
) . At this time, Cantimber were not using
1 é‘grlD(in Lot 5 November 10am gags]p;::slmﬁog ﬁﬁ{;{gg odour, wood as a fuel source, therefore this
9 Y 9 ’ event is not attributed to Cantimber.
Complaint form was used to o .
2 Not . 5 November ask a question about stack No speuﬂc complfi.lnt was made about
provided L the Cantimber facility.
emissions.
5 November 8pm Odour noted from Catalyst hog o .
. No specific complaint was made about
3 Catalyst to 6 November pile smolder. Smells not . "
. the Cantimber facility.
3am caused by Cantimber.
Stirling and Smoke/steam reported from
9 the Cantimber stack, but no No specific complaint was made about
4 Melrose 6 November : . -
odour. Also reported smoking the Cantimber facility.
Street - h
chimney from residence.
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Traﬁl)(lng Location Date/Time Nature of Feedback Resolution
; Not directly attributed to the Cantimber
15t Avenue, | 9 November . - . .
ot 9 November - Strong acrid facility. The Cantimber facility was not
1%t Avenue | 8.30am and . : h -
5 smell, 13 November noticed operational on the 13", so is not
and Bruce 13 November : ' " e
. g identical smell as on the 9'". anticipated to be the source of the
intersection | 9.30pm
odour.
Residential Noticeable/unpleasant air At thls_tlme, Cantlmb_e_r were not_ln
- , operational mode. Initial preheating of
Area quality/odour. Couldn’t breath .
. . . one combustion chamber commenced
directly to 3 November/ and headache. Resident said
6 . . around 8 pm, wood was not used as a
the east of | Time not provided | that they struggle to breathe fuel h idential
Cantimber this time of the year due to uel source. The residential area was
facilit neighbour’'s woodstoves not downwind of the facility on
Y 9 ) 3 November.
. . The facility transitioned to full
Noticeable/unpleasant air . ; .
- , operations late in the evening of
quality/odour. Couldn’t breath . o
. - 7 November. During this time the
7 November/ and headache. Resident said . . .
7 . . residential area was not downwind of
Time not provided | that they struggle to breathe ” . .
o facility, therefore Cantimber is not
this time of the year due to S
: \ anticipated to be the source of the
neighbour’'s woodstoves.
odour.
Noticeable/unpleasant air
quality/odour. Couldn’t
8 10 November/ breathe. Resident said that No further action required. Facility was
Time not provided | they struggle to breathe this not operational on 10 November.
time of the year due to
neighbour’'s woodstoves.
9 Not known | Not dated Report that smoke was rising, | No specific complaint was made about
no odour. the Cantimber facility.
h 16 November/ Odour on and off, not wood No further action required. Facility was
10 7" Avenue . . smoke, unable to define the .
Time not provided odour not operational on 16 November.
Since no detailing date and time
information was provided it was not
. possible to correlate ambient monitoring
1stand During Cantimber Sore throat. 2 nights, .stopped and process information directly to the
11 o . when Cantimber testing e A
Stirling operation complaint time, however during the

stopped.

period of full operation for stack testing
(7 — 9 November) the residential area
was not downwind of Cantimber.

Precipitation Levels and Impact on Ambient Monitoring Results

Meteorological data collected during the stack test period were wind speed and wind direction, since these are
considered to be the one of the most important parameters that would affect the local scale transport and
dispersion of emissions from the stack, and wind data is generally used in the interpretation of ambient air
monitoring data. For example monitors located downwind of an air emission source would be expected to record
higher concentrations, than a monitor located upwind of the air emission source.

Precipitation (or rainfall) may affect the ambient air concentrations due to the contribution of precipitation to wet
deposition effects, or put more simply the rain acts to wash out the particulate and chemical parameters from the
air to be deposited on the ground, which can result in a lower ambient concentrations of the parameters. This
effect is more important for larger particulates, than the smaller particulate size fraction (PMzs) monitored during
this study. Therefore the meteorological data summary focussed on wind speed and direction.
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In addition, the wind direction during the stack test period (7 — 9 November) meant that the residential area was
not downwind of the facility. Therefore no direct correlation between monitoring data and downwind concentrations
was possible.

5.0 OTHER REGULATORY CONSIDERATIONS

A request was received to compare the Cantimber emission levels to GVRD (now known as Metro Vancouver)
emission limits within the GVRD Boilers and Process Heaters Emission Regulation Amending Bylaw No. 1190,
2013 (GVRD 2013).

These GVRD regulations only apply to the Metro Vancouver area so would not be directly applicable to a facility
in Port Alberni, such as the Cantimber facility. The purpose of the air quality regulatory regime within the
Metro Vancouver area is different to that of wider BC, which is to be expected given that air quality considerations
within a significant sized urban area are different to concerns in less urban areas. In addition, the regulator for air
emissions (Metro Vancouver) is different to that of wider BC (BC Ministry of Environment). Therefore, it is not
considered appropriate to provide a direct comparison of Cantimber emissions to GVRD regulations. In addition,
given the unique nature of the Cantimber process operations, particularly the carbonization process, it is not
currently clear whether the process would meet the definition of a process heater within the bylaw. Specifically,
the definition of a “process heater” within the bylaw ‘means any combustion equipment fuelled by natural gas,
propane or biomass for the purposes of transferring heat to material being processed other than by direct contact
with the flue gas....." (GVRD 2013). However, within the carbonization process the flue gas from the carbonization
furnaces does under certain operational conditions come into contact with the material being processed (e.g. the
wood chips).

6.0 CLOSURE

The reader is referred to the Study Limitations, which follows the text and forms an integral part of this
memorandum.

We trust that this provides sufficient information at this time, should you have any questions, please contact the
undersigned.

GOLDER ASSOCIATES LTD.
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“QQ;SE'E Y %‘af;d” Lj
Rachel Wyles, MEng, PEng Sean Capstick, PEng
Associate, Air Quality Engineer Principal
RW/SC/kplls

Attachment 1: Study Limitations

\\golder.gds\gal\burnaby\final\2016\3 proj\1661112 port authority_review_port albernai\1661112-005-tm-rev0-3\1661112-005-tm-rev0-3-report addendum 19jan_17.docx
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STUDY 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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