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APPENDIX E1
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Proponent’s Responses to Comments on the Application from
the Ministry of Environment (June 15, 2007)
1. The overview of emission control technologies applicable to wood fired boilers presented
in Appendix A was useful but noted not to be specific to the equipment proposed for the
MGEC plant. If more specific information is available on the selected emission controls (wet
ESP, dry ESP, etc), this should be included in the report. Alternatively, this information
should be made available at the time of permitting.
Mackenzie Green Energy Limited Partnership Response: Particulate matter emissions
will be controlled by a multiclone collector followed by a dry electrostatic precipitator (from
section 3.4.1.5.1). No specific equipment has been selected at this time. NOx emissions
from the auxiliary burner and the auxiliary boiler will be controlled by employing low-NOx
design burners. NOx and CO emissions in the furnace will be controlled by employing a high
efficiency staged combustion air system and variable speed vibrating grate.
2. Page, 3-19, Table 3.4-2 Characteristics of Wood Residue, Primary Clarifier Sludge, and
Kraft Soap used for Design of MGEC - the fuel analysis water content values of 45% to 60%
moisture would be high for beetle kill wood which apparently is in the range of 30-35%. If a
large percentage of incoming fuel is from beetle kill areas then could the lower moisture
content affect design numbers?
Mackenzie Green Energy Limited Partnership Response: Lower fuel moisture content will
result in an increase in boiler efficiency and a decrease in fuel consumption for the MGEC
compared to the design basis. As an example, if the average fuel moisture is reduced from
50% to 30%, boiler efficiency will increase by about 13%. This will result in 13% less fuel
being burned on a bone dry basis and 63% less fuel on an as-received basis. The emissions
control systems will be able to accommodate this difference and the MGEC will continue to
meet the emission levels assumed for the environmental assessment.
3. Section 3.4.1.4.7 (page 3-29) - bottom ash will be collected in a water filled hopper with
subsequent truck transported to the ash landfill. What is the expected consistency of the wet
ash with respect to moisture content and is an effluent discharge expected from the truck
during transport?
Mackenzie Green Energy Limited Partnership Response: The bottom ash will be
collected in a submerged scraper conveyor, which will be equipped with a sloped dewatering
section. The ash will be discharged at a moisture content of about 45% and will be in the
form of a moist bulk solid. Effluent discharge from the truck during transport will be minimal.
4. Section 3.4.1.5.1 (pg 3-31) - SO2 emission levels are typically low when burning wood
waste. Will the addition of kraft pulp mill soap to the boiler fuel have a significant effect on
the emissions with respect to SO2 levels?
Mackenzie Green Energy Limited Partnership Response: Estimates of emissions from
the proposed MGEC were developed for annual average and maximum emission scenarios,
which are associated with 1.5% and 10% of the input energy assumed to be from kraft soap.
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The maximum emissions scenario included in the application is based on 10% soap in the
fuel mix to the boiler throughout the year. This exceeds the amount of soap available to be
burned, so represents the worst case for SO2 levels. The modelled emission rates and the
annual emissions are presented for these cases in Tables 5.4-14 and 5.4-15 (pages 5-56 &
5-57), respectively. The increase in kraft soap from 1.5% to 10% of the input energy resulted
in no change in the predicted maximum 1-h SO2 concentration and only a 4% increase in the
3-h average SO2 concentration (Table 5.4-16). These maximum concentrations are below
the strictest ambient air quality objectives. The modelling results indicate that the addition of
kraft soap to the boiler fuel will not have a significant effect on ambient SO2 levels.
5. Page 3-37 - what material will be used to line the perimeter ditches and detention pond
and what is the expected design hydraulic conductivity?
Mackenzie Green Energy Limited Partnership Response: The final design of the
perimeter ditches and storage pond has not been undertaken. It is planned that a 60 mil
HDPE (high-density polyethylene), or a material offering equivalent performance, would be
used to line the perimeter ditches and storage pond for the hog fuel storage area. The
expected hydraulic conductivity is 0% (100% impervious). The liner will be protected from
mechanical damage by a geotextile cloth.
6. Page 3-44 - Please comment on the compatibility of a bentonite liner with respect to
contact with high pH material and effluent such as that expected in the ash landfill. Also, is
the proposed liner thickness of 7.5mm typical for industrial applications such as that
proposed?
Mackenzie Green Energy Limited Partnership Response: The pH levels of six prototype
ash leachates for the MGEC project are presented in Table 5.7-26 (page 5-170) of the
Application. The pH of these leachates ranges from 11.4 to 11.89. According to the
manufacturer the BENTOMAT liner is designed to conform to US EPA Subtitle D Solid Waste
criteria. The US EPA Subtitle D criterion is pH less than 12.5. A research paper (cited below)
by Jo et al., 2001, found the hydraulic conductivity of montmorillonite clay (the main
component of bentonite) in commercial geosynthetic clay liners to be stable up to pH =13.
The manufacturer reports that 80% of its BENTOMAT product sales are used for US EPA
Subtitle D Solid Waste landfill projects (i.e., nonhazardous material landfills).
The BENTOMAT product conforms to Subtitle D requirements as both a bottom liner and a
cover liner. A single bottom liner of BENTOMAT ST may not meet the BC Landfill Criteria for
Municipal Solid Waste due to differences between these Criteria and US EPA Subtitle D.
This difference is not large and can be addressed during the final landfill design, in
consultation with the Ministry of Environment.
Reference: Jo, Ho Young; Takeshi Katsumi, Craig H. Benson, and Tuncer B. Edil, “Hydraulic
Conductivity and Swelling of Nonprehydrated GCLs Permeated with Single-Species Salt
Solutions”, Journal of Geotechnical and Geoenvironmental Engineering, July 2001, pp. 557567.
7. Will vehicle maintenance be conducted on site that could result in an effluent flow from
steam cleaning. If so, how will this effluent flow be treated?
Mackenzie Green Energy Limited Partnership Response: Minor vehicle maintenance
may be conducted at the MGEC plant site; however, vehicle maintenance will primarily be
done by qualified businesses at their facilities off-site. On-site vehicle maintenance having a
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risk of spills of oil and grease or other substances will be done over a concrete slab with a
floor drain collection system. The drain will be routed through an oil/water separator and
then to the plant wastewater sewer that will flow to the Pope & Talbot effluent treatment
system.
8. Heavy equipment fuelling station. What contingencies are in place to collect drippings or
to contain potential spills during fuelling?
Mackenzie Green Energy Limited Partnership Response: An above-ground diesel fuel
tank meeting Underwriters Laboratory of Canada (ULC) tank specifications will be installed
within a concrete containment area at the MGEC plant site. The fuel storage facility will
comply with the BC Fire Services Act and the 2006 BC Fire Code. If a spill from the fuel tank
should occur, it will collect in the containment area and be cleaned up promptly and the
waste fuel will be properly disposed of in accordance with provincial requirements.
The vehicle refuelling area will be paved and fuel spills in this area will be soaked up in
absorbent material and properly disposed of. A spill response kit capable of containing and
absorbing fuel spills will be available and maintained for the refuelling area in accordance
with the 2006 BC Fire Code. The refuelling area will be sloped to drain to an oil/water
separator which will discharge to the plant wastewater sewer flowing to the Pope & Talbot
effluent treatment system.
Plans and information for responding to a fuel spill will be included in the Emergency
Response Plan (Section 3.4.1.5.9 of Application). Fuel spills will be reported in accordance
with the BC Spill Reporting Regulation.
9. Page 5-20 - with respect to the former PCB storage building and the further
recommendation for additional assessment. Was further assessment conducted during the
Stage 2 PSI to establish any environmental concerns for this area.
Mackenzie Green Energy Limited Partnership Response: Sub-surface investigations
were conducted in the Stage 2 PSI that consisted of excavating test pits and sampling
shallow soil around the former PCB storage building. The results of the test pit investigations
did not reveal the presence of any contamination due to PCBs.
10. It was further indicated that the hog material buried at the site, estimated to be 6000 m3,
will be excavated. Please indicate what the plan is for the disposal of this material.
Mackenzie Green Energy Limited Partnership Response: As indicated in Section 5.3.2.1,
a plan will be developed for the disposal of the wood residue excavated from the existing
site. Options being considered for disposal of this wood residue are screening and use at
Pope & Talbot as fuel in the mill’s power boiler (subject to Pope & Talbot’s approval),
incineration, and disposal in an existing landfill authorized for disposal of wood residue. The
means of disposal will be determined in consultation with the Ministry of Environment.
11. Page 5-37 and 5-38, Tables 5.4-10 and 5.4-11 - there appears to be a discrepancy in
the dated quoted in the heading and those presented in the table. Please clarify if dates of
2001-2003 in the table are correct, or in the header.
Mackenzie Green Energy Limited Partnership Response: The date range currently stated
in the captions for Tables 5.4-10 and 5.4-11 are incorrect and should be replaced with
“February 2001 to February 2003”, consistent with the column headers in the tables.
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12. It was indicated that the back-up boiler will be operated 7% of the time. Please clarify if
this is a maximum or average amount of time. If average, then please explain why the
frequency is expected to be so high. If available, please also indicate the estimated
maximum duration and the number of occurrences each year.
Mackenzie Green Energy Limited Partnership Response: The estimated annual
operating time for the auxiliary boiler (7%) is predicated on the power boiler being available
to meet steam delivery requirements 93% of the time, on average. The estimated availability
of the power boiler and the auxiliary boiler is based on the steam availability requirements for
Pope & Talbot. The auxiliary boiler will be used to meet steam sales commitments and to
ensure 100% reliability of this supply when the power boiler is not available. It is not possible
to estimate with confidence the maximum duration or number of occurrences each year for
the operation of the back-up boiler.
13. The proposed stack sampling frequency of twice per year for two years, then annually
will be discussed further during permitting. It is likely that the frequency will increase to four
times per year for the first year or two then reduced based on an assessment of the results.
Mackenzie Green Energy Limited Partnership Response: Acknowledged.
14. Appendix I - item 6 - sludge material removed from the vehicle wash sump during
construction may need to be assessed for hydrocarbon content before disposal. This will be
addressed further during EPM reviews.
Mackenzie Green Energy Limited Partnership Response: Acknowledged.
15. Page 5-127 - the surface water quality monitoring proposed during construction and at
operations will be discussed further during the EMP review following certificate approval. It is
expected that there may be some minor changes to frequency and parameters tested.
Mackenzie Green Energy Limited Partnership Response: Acknowledged.
16. Pages 5-125 and 5-131 - comments are made in both these sections that effluent from
the ash landfill and hog storage area will be transferred to the P&T ash pond for treatment.
Please clarify what type of treatment will be applied.
Mackenzie Green Energy Limited Partnership Response: Pond technology has been
around for many decades. It is an evolving wastewater treatment option and a number of
design variations have been established (Shilton and Walmsley, 2006). In the current
situation, the ash pond is primarily a sedimentation tank, allowing ash to deposit in the pond
for later removal and disposal. With MGEC in operation, the ash pond will continue to serve
as a sedimentation tank, although the flow of ash to the pond from Pope & Talbot will cease,
and also be a facultative pond that provides biological treatment of organic constituents. Like
treatment wetlands, ponds are "natural" treatment systems, taking advantage of natural
sources of energy such as sunlight and wind for aeration and self-organization for
establishment of microbial communities. Potential neutralization and nutrient enrichment by
combination of alkaline ash landfill runoff, acidic effluent from the hog storage area and the
sewage effluent will improve biological treatment in the ash pond. Forced aeration of the
pond is not believed to be necessary for treatment of the effluent streams and is not included
in the design.
Reference:
Shilton, A. and N. Walmsley. 2006. Pond Treatment Technology. IWA Publishing.
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17. It was also noted that the ash pond is very shallow with an estimated depth ranging from
0.5m to 3.2m. Since ash slurry will no longer be received from the P&T mill, the sediment
levels would be expected to increase much slower rate than before. Therefore, would it not
be a good management practice to clean out the pond after shut down of the P&T power
boiler to increase the capacity of the pond and further increase the retention time and
potential treatment time of the mixed effluent streams, before discharge to the wetland.
Mackenzie Green Energy Limited Partnership Response: It is possible to improve
treatment by increasing the hydraulic retention time in ponds, however, we do not expect
much of a benefit in this case for the following reasons:
(1). The actual constituent concentrations of the ash pond effluent can be affected by the net
effect of precipitation and evaporation that vary seasonally. A longer retention time will tend
to concentrate the ash pond water in April to September, although the mass reduction could
be increased.
(2). Compared to traditional sedimentation tanks that have hours of retention time, the pond
will have a minimum hydraulic retention time of 17 days for sedimentation with a water depth
of 0.5 m. However, further increase in pond depth will substantially increase retention time,
which may stimulate algal growth during warmer seasons and bring about odour issues due
to anaerobic decomposition at extreme long hydraulic retention conditions.
It is planned that the detailed design of the effluent handling and treatment systems will
consider the current depth of the ash pond and the depth in this pond needed for optimal
effluent treatment. Ash will be removed from the ash pond to meet this final design
requirement in coordination with the shutdown of the P&T power boiler. The outlet structure
may also be changed from a weir to an adjustable stand pipe or a stop-log riser so that the
water depth can be adjusted as necessary.
18. Page 5-142 - the estimated contaminant concentrations in the leachate from the hog pile
were based on values derived for the Mission study which involved cedar waste. A further
correction of 50% was made to tannins and lignin's to allow for differences in species,
storage time etc. What was the basis for the correction and how would the uncertainty be
expected to affect the results?
Mackenzie Green Energy Limited Partnership Response: The basis and evidence for a
50% correction are as follows:
(1). The Mission cedar waste pile had a pile depth around 20 m, while the design depth of
the MGEC piles is 10.7 m, on average. Both sites have similar sizes of pile ground coverage.
The penetration time of rainfall and snowmelt in the MGEC piles is about 50% of that in the
Mission pile, assuming similar field capacity of the wood residues. Shorter penetration time
means reduced leaching of wood constituents and degradation products.
(2). The bulk of the Mission pile stayed as stacked. The top few meters of the Mission pile
was removed sometimes after stacking for more than 6 months. The average storage time
for the MGEC wood residue piles is designed at only 45 days. The leachate from the Mission
pile at its initial stage in 1992 had COD and tannin & lignin (T&L) concentrations (Triton,
1993) of about 50% of those during the pile's placement period from 1999 to 2002 (Tao et al.,
2005). In a laboratory study (Taylor et al., 1996) with test conditions similar to hog fuel
storage, aspen trees were harvested during leaf fall, topped, cut into chips (0.5-10 cm), and
leached for 35 days. The aspen leachate from a 35-day immersion had a COD of 5,170 mg/L
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and fatty acids of 2.15 mg/L, which are less than 50% of the leachate from the Mission pile
during its placement period. Field et al. (1988) reported only 4,111 mg/L COD for wet
debarking wastewater and 2000 mg/L COD for half-wet debarking wastewater.
We believe the estimate of the leachate concentration used in the assessment is realistic.
However, assuming a leachate concentration without a 50% reduction for the period from
March to October would result in the following:
•

the ash pond effluent COD and T&L concentrations would be approximately double the
base case predictions, while BOD and volatile fatty acid concentrations would be
approximately the same.

•

the wetland discharge COD and T&L concentrations would be 1.2-1.9 times the base
case predictions in March, April and October, and about the same as the base case
predictions from May to September. There also is predicted to be minimal change in
BOD and volatile fatty acids concentrations in the wetland discharge from March to
October.

If the quality of the wetland discharge is a concern relative to permit criteria, effluent
treatment in the MGEC pond or Pope & Talbot ash pond could be enhanced as stated in
Section 5.7.3.3 of the Application. Options for enhanced treatment include in-pond aeration
and chemical treatment.
19. Page 5-145 - Wetland analysis. The effectiveness of effluent treatment in the ash pond
appears to depend on consistent effluent input streams to allow the micro-organism
population to adapt and optimize in the pond. Since the wetland has moderate to high
habitat value, particularly for amphibians and birds, what further operating and monitoring
measures can be put in place to maximize the treatment effectiveness of the pond and
minimize unnecessary impacts on the wetland.
Mackenzie Green Energy Limited Partnership Response: The above related responses
supplement information in the Application on the question of operating measures to prevent
significant impacts on the wetland.
Mackenzie Green Energy Limited Partnership has proposed a monitoring plan in Section
5.7.3.3 that it believes will fully protect the water quality and habitat value of the wetland.
Mackenzie Green Energy Limited Partnership has initiated the baseline water quality
program proposed in this section to provide a baseline for future comparison. The ash pond
effluent will be monitored by Mackenzie Green Energy Limited Partnership when MGEC is in
operation. In addition, Pope & Talbot will monitor the quality of the wetland discharge in
accordance with permit requirements. Effluent treatment enhancements will be studied and
put in place if the monitoring results show there is a need for further effluent treatment.
20. Page 5-156 - Did the Levelton stage 2 PSI include hydrocarbon vapour tests at the site?
If not, why not?
Mackenzie Green Energy Limited Partnership Response: Levelton's Stage 2 PSI did not
include hydrocarbon vapour tests at the site because volatile and semi-volatile hydrocarbons,
which are constituents of fuel such as diesel or gasoline, were not identified as potential
contaminants of concern in the Stage 1 PSI Levelton completed for the proposed MGEC site.
21. Page 5-167 - It was indicated that the water table depth had not yet been established in
the ash landfill area and that the design of the landfill may be adjusted based on the findings
of further investigations (as committed to in the Summary of Commitments). Please note in
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further design modification to the landfill that MOE standard requirement are that the bottom
of the landfill must be at lease 1.25m above the highest seasonal water table.
Mackenzie Green Energy Limited Partnership Response: Acknowledged.
22. With respect to the domestic effluent discharges, please note that our staff will work with
MGEC to determine if or how any requirements of the Municipal Sewage Regulation apply.
Mackenzie Green Energy Limited Partnership Response: Acknowledged.
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APPENDIX E2
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Response to comments on the noise assessment in the Application from
Health Canada (email dated July 31, 2007)
1 I understand that a summary of the Noise modelling and monitoring is in the
Application. Is there a report that you could provide to HC that contains more detail?
MGELP Response: There is no separate report on the noise assessment. We tried
to include all the supporting information in the Application.
2 In particular, there are two areas where we are seeking additional information. The
first area is noise guidelines. For example:
• Which BC City Bylaws were used to determine the level of 60-65 dBA?
• Is this 60-65dBA range for daytime or night-time?
• What metrics are used in the bylaw (Ldn, Ld, Leq 24, Leq 1hr, etc)?
• Is the 60-65dBA requirement at the receptor location or at the output?
MGELP Response:
Because there are no residences within at least 2 km radius of the MGEC site, the
noise guidelines utilized were based on commercial/industrial criteria. The 60-65
dBA level used was based on the Vancouver City Noise Control By-Law Number
6555 (http://vancouver.ca/bylaws/6555c.pdf), which allows a receptor nighttime
noise level of 65 dBA in an Activity Zone. The daytime allowable level at a receptor
is 70 dBA.
For the Noise Assessment, the noise descriptor used was the L90 level based on 1314 hours of noise sampling. Addition sampling over the full 24 hour period would not
be expected to alter the level by more than 1 dBA. The L90 level was concluded to be
a more conservative reference criteria for the assessment compared to a reference
based on nighttime hours because of the significant industrial noise from the nearby
plants measured at night during the baseline study.
3 The other questions are around baseline and projected noise levels. For example:
• What was the rationale for using L90 compared to Leq24 or Ldn?
• Were any baseline measurements taken at the nearest receptors (i.e.,
residences)? If not, how far are the residences from the four monitoring stations
that were used?
• Did you predict the sound level at the nearest receptors (residences) for night
and day?
MGELP Response:
The rationale for using L90 is that it is more stringent than using Leq or Ldn. The L90
level is a measure of the low background noise climate and any significant increase
in this can result in noise impacts particularly in residential areas.
A survey of the area around the MGEC site was conducted to search for any
potentially sensitive receptors, such as residences or natural habitat, as part of the
baseline study. No residences, hospitals, schools, or other similar types of sensitive
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land uses were found. The wetland was identified as an area where potential noise
impacts to wildlife could be a concern and, for this reason, was chosen as one of the
baseline monitoring stations. The location of all the baseline stations and the
activities near these areas are described in the Application starting on page 5-85.
There are no residential homes in the vicinity of the plant. As described on page 5222 of the Application, the nearest residential zoned land is 2 Km east of the MGEC
site. There are no residences within at least 2 Km radius of the MGEC site and land
within this area is zoned for various types of industrial use (sawmill, pulp mill,
industrial camp, airport, Kemess mine load-out facility, railway).
The predicted cumulative noise impact of the MGEC is based on a prediction of the
noise that would be generated by equipment at the MGEC at any time during a 24-h
period added to the L90 reference level described above. This provides a
conservative prediction of the potential noise impacts of the MGEC.
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APPENDIX E3
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Proponent’s Responses to Comments on the Application from
Health Canada (August 15, 2007)
1. More information should be provided on potential impacts to country foods. Country foods
include those harvested by hunting, trapping, fishing or small-scale farming, and produce
grown in vegetable gardens and orchards or collected from naturally occurring sources
(e.g., wild berries).
a) First Nations frequently gather berries and other vegetation beside unpaved roads
that will be used for transporting fuel to the MGEC. A greater number of trucks will be
using the road, creating dust that could impact plant growth and cover plants and
their fruit. Discuss the potential impact of road dust from increased road use on
plants that may be harvested for food and potential mitigation measures.
b) Discuss the potential contribution of the project to atmospheric deposition on plants
that are gathered for food and any mitigation measures that may be proposed.
c) Roads used for transporting fuel to the MGEC are situated within areas that are
traditionally used for hunting. Please discuss the impact of the project on the
availability of wild game for hunting due to increased wild game kills that may result
from an increase in the number of large transportation vehicles using roads in the
area. Please describe any possible mitigation measures.
MGELP Response:
a) Approximately 89 trucks per day will deliver wood fuel to the MGEC, predominantly from
sawmills located in surrounding fuel supply areas. The distribution of the daily truck traffic
from fuel supply areas (Section 3.5.3.2.1, page 3-50) and the predominant type of
surface on the roads that will be used are as follows:
Fuel Supply Area

Mackenzie
Chetwynd
Bear Lake
Fort St. James

Percent of Total
Number of Trucks
per day
34%
16%
17%
34%

Predominant
Road Surface
Paved
Paved
Paved
Gravel

All trucks except those from Fort St. James will travel predominantly on paved roads
(highways 97 and 39) and, hence, be a minor contributor to dust near the roadside from
all the vehicles using these well-travelled public roads. Approximately 34% of the fuel
delivery trucks will travel to/from Fort St. James on the Germansen North Road and
Ministry of Forest resource roads, which are gravel surfaced. These vehicles will add to
the road dust currently generated during warm, dry periods of the year by existing from
local industrial traffic.
No data are available from the Ministries of Forests or Transportation on the current
traffic on the forestry roads connecting Fort St. James and Mackenzie and the traffic will
be highly variable depending on local logging activity. Consequently, it is not possible to
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quantify the percentage increase in road traffic that will result from MGEC traffic, though it
is reasonable to expect the incremental effect to be low based on the trucks supporting
local forestry and mining activity in the region.
Habitat within the right of ways cleared for roads will have been altered from its natural
condition by disturbances to soil during road construction, on-going management of
vegetation for safety reasons, changes in storm water runoff, and changes to the amount
of sunlight available to vegetation. These types of changes are the consequence of road
building and will have affected the vegetation that is present beside the roads that will be
used by trucks delivering fuel to the MGEC. Berries and other vegetation gathered
traditionally by First Nations would more likely be outside of road right-of-ways due to the
effects of disturbance caused by road development.
According to a literature review presented in the 1999 Science Assessment Document1
prepared for the Canadian Environmental Protection Act (CEPA/FPAC) Working Group
on Air Quality Objectives and Guidelines the primary mechanisms by which particles
could potentially affect vegetation are:
•
•
•
•

physical smothering of the leaf surface,
physical blocking of stomata through particle lodging or penetration of stomatal
apertures,
inducing a chemical effect due to particle composition, and
indirect effects on soil pH and ionic composition.

The Science Assessment Document concluded the “information about the effects of PM
(particulate matter) on vegetation is quite limited and robust quantitative dose-response
information is lacking.” A study by Thompson et al. (1984) cited in the Science
Assessment Document estimated that the effect on the photosynthesis of trees of typical
roadway depositions of PM10 from automobile exhaust is likely small.
A recent paper by Talley2, et. al. (2006) reported the results of a field study that examined
the effects of road dust from recreational trails and access roads on elderberry plants and
the elderberry longhorn beetle. The study found that:
• Elderberry density did not differ with distance from dirt surfaces; and
• Dust from low traffic dirt and paved access roads and trails had a minor affect on the
condition of elderberry plants.
Walker and Everett3 (1987) studied the effects of road dust along the Dalton Highway and
the Prudhoe Bay Spine Road in North Alaska. They found that road dust resulted in an
earlier snowmelt and a snow-free band of vegetation within 30-100 m of the road in
spring, few effects on vascular plant abundance except in areas of very high dust load,
and increased depth of thaw within 10 m of the road (possibly due to increased plant
cover and earlier snowmelt).
Based on the information found in the literature and the planned additional truck traffic
associated with the MGEC, it is concluded that:
1

National Ambient Air Quality Objectives for Particulate Matter - Science Assessment Document – Section 8:
Effects on Vegetation Minister, Public Works and Government Services, 1999, ISBN 0-662-26715-X.
2
T.S. Talley, M. Holyoak, and D.A. Piechnik, J., 2006, The Effects on the Federally Threatened Valley Elderberry
Longhorn Beetle, Environmental Management, Vol 37 No. 5 (May) pp 647-658.
3
D. A. Walker, K. R. Everett, 1987, Road Dust and Its Environmental Impact on Alaskan Taiga and Tundra
Arctic and Alpine Research, Vol. 19, No. 4, Restoration and Vegetation Succession in Circumpolar Lands:
Seventh Conference of the Comite Arctique International (Nov), pp. 479-489.
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•

The vegetation present in the right-of-ways along the roads that will be used by fuel
delivery trucks has been altered by road development and maintenance and does not
necessarily reflect the density or the type that would be present naturally.

•

Road dust and tailpipe emissions from the MGEC fuel delivery trucks are expected to
have no effect on the quality and volume of country foods.

•

Approximately 66% of the MGEC truck traffic will be on paved highways and
therefore have a low impact on the deposition of road dust on country foods if they
exist along the roadside.

•

Approximately 34% of the truck traffic will be on gravel roads and therefore have a
potential to increase existing road dust emissions that may have some affects on
vegetation within about 30 m of the road during warm, dry periods of the year. The
multiple effects of road development combined with road dust emissions could have
low positive and negative effects on country foods and vegetation located along the
roadside.

•

As only a fraction of the total MGEC truck traffic will be on gravel roads and the
effects on vegetation are typically limited to less than about 30 m from a road, the
potential effects of the MGEC truck traffic on country foods is likely to be minimal to
low, and not significant.

b) The MGEC will burn uncontaminated wood residue with small amounts of primary clarifier
sludge (primarily cellulosic wood fibre) and kraft soap in a boiler at optimum furnace
temperatures. This will minimize the potential for formation of any hazardous pollutants. A
multiple cyclone followed by a high efficiency electrostatic precipitator will remove
particulate matter from the flue gases to low levels meeting provincial permit criteria.
Good combustion practice (Section 3.3) will be used to minimize emissions of NOx and
products of incomplete combustion such as carbon monoxide and volatile organic
compounds. Boiler operating conditions and stack emissions will be monitored
continuously to ensure the power boiler is operating efficiently and in compliance with
permit conditions.
Emissions of oxides of sulphur from the MGEC will be very low and deposition of
acidifying sulphates from these emissions will also be low. Emissions of oxides of
nitrogen may contribute to deposition of nitrates; however, nitrate is a plant nutrient and
will be utilized by forest vegetation and is not likely to acidify soils or surface waters.
Air quality modelling of the effects of emissions from the MGEC show that the maximum
concentrations and potential for deposition occur within one kilometre of the site and are
very low outside the District of Mackenzie. Any deposition of particulate matter, nitrates or
sulphates will similarly be very low outside the District of Mackenzie. This general trend is
illustrated by the predicted concentrations of particulate matter in the air at locations
distant from the MGEC site. Table 1 compares for various regional locations the
predicted future fine particulate (PM2.5) concentrations with the MGEC in operation to the
predicted baseline concentrations. The predicted baseline concentrations reflect the
effects of current emissions from the Pope & Talbot pulp mill. These results show that the
MGEC project will typically reduce the maximum 24-h average PM2.5 concentrations in
the air by 13% to 28%. Deposition of particulate matter and any organic or elemental
contaminants in these particles by dry or wet deposition process will be reduced as a
result of the low ambient concentrations.
Table 1

Effect of MGEC on Regional Maximum Fine Particulate (PM2.5) Concentrations
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Predicted Maximum 24-h average PM2.5 Concentration
(micrograms/cubic meter)
Location

Current Values for
Pope and Talbot Mill
Emissions
2.7

Town of Mackenzie
11 km due South of the MGEC
3.0
site
11 due East of the MGEC site
3.1
15 km Southeast of the MGEC
1.8
site
Note: Canada Wide Standard for PM2.5: 30 μg/m3.

Future values for Pope
and Talbot mill &
MGEC Emissions
2.0

Reduction
due to
MGEC
24%

2.5

17%

2.7

13%

1.3

28%

c) The potential for deaths of game animals due to collisions with trucks traveling to and
from the MGEC from the fuel supply areas was assessed in detail in Section 5.11.2 of the
Application. This assessment determined conservatively that the number of bear, elk, or
moose that would potentially be killed by collisions with MGEC truck traffic would amount
to less than 1% of the number of animals typically harvested by hunters in the region over
the same period. The potential deaths of deer from MGEC truck traffic was estimated to
be 2.5% of the number of animals that would be harvested by hunters in the region.
Based on the assessment of the potential impact of truck traffic on deaths of bear, deer,
elk, and moose it is concluded that the MGEC will have no significant effects on the
availability of wild game hunted by First Nations. Section 5.11.3 of the Application
describes the proposed monitoring and reporting of deaths of large wild animals by the
MGELP and the action that would be taken if a high frequency of animal deaths is
observed.
2. Health Canada will defer to Environment Canada’s air quality specialist with respect to
comments on air quality modelling as HC’s expertise is not in this area. However, as the
project will emit precursors to ground level ozone (NOx and VOCs) and this parameter is
not discussed in the Application, HC recommends that an analysis of ground level ozone
be undertaken as this parameter is not discussed in the Application.
MGELP Response:
The impact of the MGEC on ground-level ozone concentrations is expected to be negligible
and was not identified as a concern by the BC MOE and other provincial and federal
agencies involved in the development of the Terms of Reference for the environmental
assessment. Reduced solar insolation due to the site’s high latitude, moderate peak summer
temperatures (monthly climate normal daily maximum temperatures area less than 22 ºC),
and lack of a confining valley to trap ozone precursors, makes it unlikely that the formation of
elevated ozone concentrations (smog) from NOx and VOC precursors would be a significant
problem in the Mackenzie area. Ozone concentrations in Williams Lake are below the CWS
and ozone levels in Mackenzie are anticipated to be lower because of its more northern
latitude.
3. As the proposed operation has the potential to emit air toxics such as PAHs, dioxins and
furans, the monitoring plan should include consideration of such parameters.
MGELP Response:
The state-of-the-art wood fired power boiler in conjunction with the fuel supply proposed for
the MGEC is of low risk as a source of polycyclic aromatic compounds (PAH) and
dioxin/furan emissions.
PAH emissions arise from all types of fuels used in residential, commercial and industrial
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combustion systems.
Emissions of PAH from the MGEC will be minimized by the implementation of Good
Combustion Practices and removal of particulate matter from the flue gas, first by a multiple
cyclone and then by an electrostatic precipitator, before discharge to the atmosphere
(Section 3.3 and Section 3.4.1.5.1). These mitigation measures will help prevent PAH
formation and remove PAH associated with particulate matter. Good Combustion Practice
will also reduce emissions of oxides of nitrogen (NOx), carbon monoxide (CO), and volatile
organic compounds (VOC). Good Combustion Practice involves control of combustion air
flows and gas temperatures in the boiler furnace to achieve complete combustion while
minimizing both NOx and CO emissions. MGELP has also committed to install process and
stack emission monitoring systems that will ensure that good combustion conditions are
continuously maintained and to verify levels of in-stack opacity (an indirect measure of
particulate matter concentration) and NOx concentrations are in compliance with permit
conditions (Sections 3.4.1.5.2 and 5.4.3 of the Application, and response #13 to comments
from the Ministry of Environment).
A Canada-Wide Standard (CWS) has been implemented for pulp and paper boilers burning
salt-laden wood, which sets out numeric targets and time-frames for reducing dioxin and
furan emissions from new and existing boilers burning more than 10,000 oven-dried tonnes
per year of wood residue. This standard applies only to boilers burning wood residue
generated from wood transported or stored in salt water. Exposure of the wood to salt water
results in absorption of salt, which contains chlorine. When chlorine is burned in the
presence of organic material like wood, under certain conditions of temperature and low
oxygen levels, dioxins and furans can be created.
Extensive testing has been done in Canada and elsewhere on dioxin and furan emissions
from boilers burning clean wood residue and wood residue and other biomass materials
containing chlorine (Uloth, et. al.4, 2002). This information was used to develop the existing
CWS for dioxin and furan emissions from pulp and paper mill boilers. Emission tests have
shown that dioxin and furan emissions from power boilers burning clean wood waste (not
containing chlorine), as would be the case for the MGEC, are typically very low. Tests
conducted at the Northwood pulp and paper mill in Prince George in 2001 found dioxin and
furan emissions from a power boiler fired with typical wood residue were 1% of the CanadaWide Standard for new boilers and 0.2% of the Canada-Wide Standard for existing boilers5.
These and other findings from boiler tests were used to justified the application of the
existing CWS for dioxins and furans only to boilers using salt-laden wood residue.
The proposed design and good combustion practices that will be implemented for the MGEC
satisfy the following practices identified by Uloth, et. al. (2002) for avoiding the generation of
dioxin and furan emissions:
• Maintain controlled combustion with good turbulence and some residence time at
temperatures above 500 C.
• Use fuel with very low chloride levels; the fuel should not contain either chloride salts
or chlorine in the form of plastics.
• Operate with a short duration in the temperature range of 200 to 500 C.
Considering the above information, the proposed stack emission monitoring program, the
4

V. Uloth, T. Whitford and R. van Heek (Paprican) and ET Consulting Ltd., 2002, Dioxin and Furan Emission
Factors for Wood Waste Incinerators, prepared for Environment Canada, December.
5
Pers. Comm, W. Duo, Paprican, September 5, 2007.
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continuous emission monitoring system, and combustion monitoring system will be an
effective means of minimizing the potential for PAH and dioxin and furan emissions and of
verifying that emissions from the MGEC are in compliance with permit conditions and are not
resulting in adverse impacts to air quality and human health. The MGEC is concluded to be a
low potential source of PAH and/or dioxin/furan emissions and, hence, any information that
may be gained by undertaking stack emission testing for these substances would be
unreasonably expensive.
4. Please provide HC with a description of how the MGEC will ensure that it is not accepting
treated wood during operation.
MGELP Response:
This question was asked by First Nations and a response was prepared and submitted to the
Environmental Assessment Working Group. This response is repeated below.
The characteristics of the wood residue that will be received from sawmills and from chipping
of logging residues otherwise burned in place are described in Section 3.4.1.2 and in Table
3.4-2 of the Application. The process to handle and prepare the incoming wood residues for
use as fuel in the plant is described in Section 3.4.1.4.1.
Wood residue will be procured from suppliers under contract agreements which will stipulate
that the MGEC will not accept residue produced from preservative-treated or painted wood,
or construction debris. Prior to allowing fuel to be delivered, MGELP will meet with potential
suppliers and discuss the need for fuels delivered to the MGEC to be clean of chemicals and
other foreign materials. Most of the MGEC’s fuel will be wood residue that is currently
disposed of by sawmills in the fuel supply areas by incineration in beehive burners.
Monitoring of the incoming fuel for foreign materials will be done by plant personnel in the
course of normal operating duties through observation of materials unloaded by delivery
trucks into receiving hoppers, on exposed working areas of the wood pile, and on conveyors
carrying material to the boiler. Deliveries from a supplier may be scrutinized more thoroughly
if there have been quality deficiencies with previous deliveries, if from a new fuel supplier, or
if a new source of wood residue is being used that may be at higher risk of containing foreign
materials.
5. Please provide HC with the rationale as to why air quality modelling did not consider the
start-ups that would occur throughout the year after maintenance or malfunction.

MGELP Response:
A review of emission upset scenarios was conducted while preparing the Application to
identify a likely worst-case emission condition. No scenario was identified that would lead to
higher hourly average emissions other than the maximum continuous emission conditions
included in the assessment.
As described in Section 3.4.1.4.2 (page 3-26) of the Application, the power boiler will be
equipped with low-NOx natural-gas fired burners with a capacity to sustain 30% of the
boiler’s maximum continuous rating. These burners will be used for start-up and shutdown of
the boiler. During start-up, the natural gas burners will be used to bring the furnace of the
boiler up to the temperature needed to initiate and sustain combustion of wood residues piled
onto the furnace grate. As start-up progresses, the rate of firing wood residues will increase
and the natural gas firing rate will decrease until 100% operation with wood fuel is achieved.
The electrostatic precipitator will be operating during start-up (and during normal operation)
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and reduce emissions of particulate matter from the plant.
Start-up (from initiation of combustion to sustained operation) using wood residue at a low
firing rate will take approximately 4 hours. Start-up of the steam turbine generator will be
coordinated with the boiler start-up.
Pollutant emission rates during start-up will be less than the maximum emission rates
modeled for the assessment of air quality impacts due to the following factors:
• Low-NOx natural gas burners will be used to reduce NOx emission while firing natural
gas;
• Combustion of wood during start-up will tend to result in low emissions of NOx due to
the lower combustion temperatures that will exist in the furnace;
• Gas flow rates and pollutant emission rates during start-up will be lower than those at
rated boiler capacity, which were used for the air quality assessment;
• The electrostatic precipitator will control particulate matter emissions during start-up
and continuous operation.
6. Please provide information as to the difference between the air emissions from kraft
soap, clarifier sludge, and the wood residue. Are there additional types of emissions that
might also need to be considered?
MGELP Response:
The emissions from burning a mixture of wood residue, primary clarifier sludge and kraft
soap are reliably estimated in the Application and there are no additional types of emissions
that also need to be considered.
Primary clarifier sludge is the solid material collected in the first stage of the effluent
treatment system and is comprised predominantly of wood fibre with a low concentration of
mineral matter. The primary clarifier sludge will be obtained from the Pope & Talbot mill after
it has been mechanically dewatered to a moisture content of about 65%. Pope & Talbot
currently disposes of its primary clarifier sludge in its permitted landfill.
The combustible component of the primary clarifier sludge (i.e., the wood fibre) is essentially
the same as the cellulose component of wood from which it is derived. The lignin component
of wood has been removed by the pulping process. The similarity in the composition of the
primary clarifier sludge and wood residues is evident in the ultimate analysis for these fuels
presented in Table 3.4-2 of the Application, located in Section 3.4.1.2.
The emissions from burning primary clarifier sludge in the MGEC power boiler were assumed
to be the same as for wood residues in estimating the total emissions from the mixture of
wood residue, clarifier sludge and kraft soap. This assumption is appropriate considering the
small fraction of primary clarifier sludge (only 1% of the energy input), the similarity of the
composition of the combustible portion of the sludge to wood residue, and the lack of any
emission factors from the US EPA or other agencies applicable to primary clarifier sludge
burned with wood residues in large boilers. This is supported as well by the results of testing
of a power boiler at Fletcher Challenge Canada’s Elk Falls Pulp and Paper mill (BovarConcord Environmental, May 1994)6 while burning wood residue only and wood residue and
clarifier sludge together (9% and 18% energy input from sludge). These tests showed that
6

Bovar-Concord Environmental, “Evaluation of Stack Emissions and Waste Streams from the Combined
Burning of Pulp Mill Waste Residues and Hog Fuel in a Power Boiler”, prepared for Fletcher Challenge Canada
Ltd. and Environment Canada (May 1994).
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burning primary clarifier sludge with wood residue in the power boiler caused no significant
increases in most stack emissions (SO2 increased) compared to burning wood residue only.
The proportion of primary clarify sludge used in the tests was much higher than the
proportion proposed for the MGEC.
Kraft soap is a by-product of the kraft pulping process and comprises a large variety of
organic chemicals with about 20% moisture content. This material has a heating value
similar to distillate fuel oil, and is currently shipped by rail car to Prince George where it is
burned in a local pulp mill.
The air quality assessment used the emission rates that will be guaranteed by the boiler
supplier when firing the proposed mix of fuels. The worst case defined for the emission
analysis assumed up to 1% primary clarifier sludge and 10% kraft soap based on energy
content. Kraft soap has a high heating value that will allow it to burn efficiently in the boiler
furnace. It has relatively high mineral ash content (17.5%), although the particulate matter
that will be formed when the kraft soap is burned will be captured effectively along with
particulate from other fuels by the multiple cyclone and electrostatic precipitator used for
particulate matter control.
No emission factors from pollutants formed by combustion of kraft soap or tall oil (its refined
form) are available from the US EPA, Canadian agencies, or US state agencies based on an
internet search on the subject. Criteria pollutant emission factors for wood and tall oil
published by the Swedish Environmental Protection Agency7 were found and reviewed.
These factors estimate that emissions per unit energy input from a boiler will be less when
burning tall oil than wood residues. For example, it estimated VOC emission will be 94%
less and NOx emissions will be 16% less with tall oil than with wood residue. This suggests
that the emission estimates used for the MGEC air quality assessment are conservatively
high and, thus, may over-estimate air quality effects of burning kraft soap.
7. Please explain the maximum percentage of kraft soap and clarifier sludge that could
enter the boiler and discuss how the higher percentage might change the composition of
emissions and emission levels
MGELP Response:
The average and maximum percentage of kraft soap and primary clarifier sludge that could
enter the boiler are explained on page 5-55 in Section 5.4.2.1 of the Application. The mix of
kraft soap and clarifier sludge that will be fired will vary up to a maximum of 1% clarifier
sludge and 10% kraft soap based on total heat input. These materials will be received from
the Pope & Talbot mill and stored temporarily at the MGEC site until they can be burned. The
proposal for receiving and then feeding these fuels to the boiler is described in Section
3.4.1.4.1 of the Application.
Maximum emission rates when firing the blend of wood residue, kraft soap, and primary
clarifier sludge were estimated for the air quality assessment. The emission rates used for
the power boiler are based on the guaranteed emission levels for NOx, CO, and particulate
matter, a US EPA emission factor for SOx based on the amount of sulphur in the as-burned
fuel, and a US EPA emission factor for VOC.
The average and maximum percentages of kraft soap and clarifier sludge were both
considered in the air quality assessment, as requested in the Approved Terms of Reference.
The highest emission rates and predicted air quality effects of the MGEC were taken into
7

http://www.m.lst.se/NR/rdonlyres/75952636-1DC4-4118-BB7AF41BB2C4B954/74317/R130Emisson_factors_NIR2004.pdf
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account in the air quality assessment.
See also the response to Comment 6.
8. The proponent should include a section in the Environmental Management Plan (EMP)
that deals with the possible escape of leachate from the ash landfill or wood residue
storage area detention pond (i.e. in the event of failure of the membrane). Health
Canada notes that monitoring wells are planned; however, the EMP should include, for
example, a monitoring plan with information on the number of years that monitoring will
be carried out, the parameters tested during monitoring, frequency of monitoring, trigger
concentrations for action, and type of action that would be taken.
MGELP Response:
Requirements for monitoring of ground water will be conditions of the Ministry of Environment
permits for the ash landfill and the discharge of treated runoff effluent to the wetland. At the
request of the Ministry of Environment, MGELP has already agreed to update the list of
commitments in Section 10 of the Application to reflect the following changes to monitoring of
the proposed groundwater wells:
•

Wood residue storage area - Take water samples as required by MOE permit and
report results to the MOE and, upon request, to First Nations;

•

Ash Landfill - Take water samples as required by MOE permit and report results to the
MOE and, upon request, to First Nations.

These changes will allow the Ministry of Environment to finalize the conditions of these
permits in terms of monitoring parameters, frequency and duration of monitoring, and how to
respond if elevated pollutant concentrations are observed in the groundwater, as suggested
by Health Canada.
The Preliminary Ash Landfill Management Plan in Appendix A of the Application incorporates
the type of information suggested by Health Canada. This Plan will be revised as needed to
meet the requirements of the Ministry of Environment and the conditions specified in the ash
landfill permit.
9. Health Canada’s noise experts offer the following comments:
Since we have not been provided the information needed to predict whether the noise
levels from the project will have impacts on human health that could warrant mitigation
measures, we will instead provide the sound level below which such impacts are not
expected to occur. It will be up to the proponent to confirm whether they expect their
project will cause these levels to be exceeded.
Health Canada does not expect a need for mitigation to reduce sound levels if the Ldn
due to the project at the receptor site (outdoors) does not exceed 50 dBA. For
predominantly regular impulsive and tonal noise, this level would be 45 dBA. Special
consideration needs to be given to highly impulsive sound sources. If they predominate,
then the Ldn would be 38 dBA.
Highly impulsive sound sources need only be chosen from the following list from ISO
1996-1:2003 : Small arms fire, hammering on metal or wood, nail guns, drop-hammer,
pile driver, drop forging, punch presses, pneumatic hammering, pavement breaking, or
metal impacts in rail-yard shunting operations.
In the case that sound levels are predicted to exceed these levels, more specific
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information, including baseline, predicted levels, and duration would be needed in order
to predict whether predicted impacts to human health may warrant mitigation.
Health Canada would be pleased to provide further guidance should it be necessary.
MGELP Response:
Section 5.6 of the application presents the baseline noise monitoring results and modelling
predictions of the incremental and cumulative effects of noise that will be generated at the
MGEC. MGELP has proposed a range of mitigation measures to reduce noise during
construction and operation of the MGEC, as described in Section 3.4.1.5.6. These measures
will mitigate the temporary effects of construction noise and, through careful specification of
major equipment and appropriate design of the plant, minimize operating noise and avoid
potential effects from regular impulsive and tonal noise.
The MGEC is proposed for a site near the Pope & Talbot pulp mill and the Canfor sawmill on
land zoned for heavy industry. Developed lands to the east of the MGEC site are zoned for
General Industrial, Industrial Camp, and Airport uses, which also anticipate noise levels in
the area higher than normally present in residential areas. The nearest land zoned for
residential use is located 2 km to the east of the MGEC site.
There are no residences at less than 2 km of the proposed MGEC site. The guidelines
discussed by Health Canada apply to situations of human exposure such as in residential
areas that do not apply to the proposed site and are inconsistent with the District of
Mackenzie’s industrial zoning of the area.
At the nearest residentially zoned land 2 km east of the MGEC site, the MGEC noise during
operation will be inaudible and will therefore cause no noise impacts on human health, based
on the Health Canada Criteria.
In order to address Health Canada’s request for Ldn values, one of the study receptor sites
has been revisited in order to compute the predicted Ldn level. This site, designated MN3 in
Figure 5.6-1 (page 5-87) of the Application, is located 1.6 km north of the proposed location
of the MGEC plant equipment. The predicted Ldn noise level at MN3 due to MGEC is 21.4
dBA, including a 10 dBA penalty for noise during night-time hours. This level is below the
most stringent Health Canada requirement described in its comments.
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APPENDIX E4
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Proponent’s Responses to Comments on the Application from
Environment Canada (August 20, 2007)
Air Quality:
On a general note, the proponent should be aware that EC is working with key stakeholders,
including the electricity sector and pulp and paper industry, in the development of
regulations to address greenhouse gases and air pollutants under the Clean Air Regulatory
Agenda. As emission reduction targets and allocation schemes have not yet been finalized,
it is too early to know what the allowable emissions will be for MGEC and the Pope and
Talbot pulp mill. It should also be noted that specific targets for the electricity or pulp and
paper sectors may not be applicable to cogeneration facilities.
The numbers in parentheses which precede the specific comments below are in reference
to pages of the Application to which the comments apply.
(3-2)

MGEC will have an emission limit of approximately 11% of the permit level for P&T
power boiler (which has a PM emission limit of 460 mg/m3 @ 12% CO2). We note
that this mill is one of the worst-performing mills in British Columbia for PM
emissions, and would be subject to new regulations for air pollutants and
greenhouse gases under the Clean Air Regulatory Agenda for the pulp and paper
sector. Therefore, the business-as-usual scenario would likely involve significant
emissions reductions from this facility.

(3-7)

The BACT review provides a good basis for analysis of the options for establishing
the emission limits, and is very much appreciated.

(3-12)

Per Table 3.3-4, the report Best Available Control Technology (BACT)
Guidance – Biomass-Fired Electric Generating Units (Massachusetts
Department of Environmental Protection, 2007) and the 2003 report by the
National Renewable Energy Laboratory found that existing emission limits for
biomass combustion facilities in Massachusetts and California, respectively,
are significantly lower than what is proposed for MGEC, particularly for CO,
NOx, and VOCs.
Environment Canada disagrees with the proponent’s
conclusions on the BACT analysis for these pollutants, and therefore the
proposed emission rates for MGEC without detailed explanation and rationale
for why BACT should not be necessary.

MGELP Response:
Background
Section 3.3 of the Approved Application Terms of Reference, entitled “Review of Emission
Control Technologies and Emission Limits” specifies the following in regard to the
information to be provided:
•

“Review of regulatory emission limits and best available emission reduction
technologies economically achievable for wood-fired boilers relevant to the proposed
Project.

•

Proposed emission limits.”
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There is no legislated requirement in British Columbia or federally to determine Best
Available Control Technology (BACT) for air emissions from new biomass-fired boilers or
power plants, nor has a method for determining BACT been specified. The situation is very
different in the US. BACT determinations are required under US federal and state law, and
the method for determination of BACT and the upper limit on cost that applies to BACT
determinations have been specified at regional or state levels.
Results from the review of BACT determinations for power plants in regions of the United
States are useful as a general indicator of the potential performance of emission control
technologies, as presented in the Application; however they should not be presumed to
apply equally well in British Columbia because of substantial differences that can exist in air
quality, economic conditions in the industry, and regulations. The most stringent BACT
emission limits originate in US states with severe problems with air quality and persistent
and large exceedances of federal US ambient air quality standards. Very low US BACT
levels for NOx, VOC and CO, such as those in California or Massachusetts, are driven by a
need to reduce emissions of precursors of ground-level ozone formation and comply with
ambient ozone standards.
Baseline Air Quality
Air quality monitoring data and conclusions in regard to baseline air quality are discussed in
Section 5.4.1.4 of the Application. Air quality in Mackenzie is relatively good, with few to no
exceedances of air quality objectives and standards.
Ambient concentrations of NO2 and CO in Mackenzie are expected to be low compared to
ambient air quality objectives because of the small population and its distance from major
industrial sources in the region.
The impact of the MGEC on ground-level ozone concentrations is expected to be negligible
and was not identified as a concern by the BC MOE or other provincial or federal agencies
involved in the development of the Approved Application Terms of Reference for the
environmental assessment. Reduced solar insolation due to the site’s latitude, moderate
peak summer temperatures, and lack of a confining valley to trap ozone precursors, makes
it unlikely that the formation of elevated ozone concentrations (smog) from NOX and VOC
precursors would be a significant problem in the Mackenzie area. Ozone concentrations in
Williams Lake are below the CWS and ozone levels in Mackenzie are anticipated to be
lower because of its more northern latitude.
Rationale for BACT Conclusions
Note that the actual emission rates for the MGEC in operation will be less than the emission
levels determined from the BACT review. Emission rates will be less than the permit limits
used in the Application as the basis for the environmental impact assessment.
Nitrogen Oxides (NOx)
MGELP proposes to minimize NOx emissions from the MGEC using Good Combustion
Practice and apply to permit the facility at 0.3 lb NOx/MMBtu gross heat input, which is
below the level concluded from the BACT review (Section 3.3.3). This level will be
guaranteed by the equipment vendor. The determination of a NOx BACT level for the MGEC
of 0.35-0.40 lb/MMBtu input (150-172 g/GJ) using Good Combustion Practice is based on
the following rationale:
•

The maximum cumulative 1-h average NO2 concentration with MGEC in operation is
predicted to be below the strictest objective with the expected NO2 emissions and
atmospheric conversion of emitted NO (See Section 5.4.2.2.1 for details).
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•

This mitigation measure is an advancement over emission controls applied by all other
wood-residue fuelled boilers and power plants in British Columbia, including what is
used at the only independent wood fueled power plant in Williams Lake and the AbitibiConsolidated power boiler in Mackenzie permitted in 2004;

•

The Mackenzie area is at very low risk of NOx emissions contributing to formation of
ground-level ozone and exceedances of the Canada-Wide Standard for ozone;

•

The proposed level of NOx emissions can be achieved using Good Combustion
Practice, while lower NOx emission levels for stoker boiler technology would require
installation of post-combustion control technologies such as selective non-catalytic
reduction (SNCR) or selective catalytic reduction (SCR). The NOx reduction offered by
SNCR and SCR to have the following potential adverse environmental and safety effects
(see also page 3-9 of the Application):

•

-

Both technologies require use of an ammonia-based reagent (urea or aqueous
ammonia), which is toxic to humans and wildlife, that would have to be trucked long
distances to the plant and stored on site. Trucking of the reagent would create
significant potential environmental and human safety risks from release of ammonia
to air and water in the case of a vehicle accident or a catastrophic tank failure. Truck
accidents are a significant concern in BC during winter months when the presence of
snow and ice on roads can be make travel hazardous;

-

Because not all of the ammonia would react to reduce NOx emissions, some of the
injected ammonia would be emitted from the stack at a concentrations of 5-10 ppm
by volume, potentially enhancing secondary formation of fine particulate matter in the
atmosphere;

-

Catalyst used in an SCR contains hazardous materials that would need to be
replaced every 3-5 years. Spent catalyst would need to be disposed of in a secure
landfill or returned to the supplier for recycling.

-

Production, transportation, and use of ammonia will increase emissions of pollutants
and greenhouse gases.

Use of Good Combustion Practice to Control NOx is practical and cost effective for the
MGEC. Use of SNCR or SCR technology to achieve lower NOx emissions would be cost
prohibitive for the project.

The NOx emission levels referred to in Table 3.3-4 (page 3-12) from California and
Massachusetts are in units of emission per net electricity output from non-cogeneration
wood residue fuelled power plants. These are not comparable to the emissions from the
MGEC, a cogeneration plant, without adjustment to put the factors on the same energy input
or output basis. The NOx BACT level of 2.6 lb/MWh net electricity output determined by
NREL and reported in this Table for stoker biomass power plants in California is equivalent
to 0.19 lb/MMBtu input8. The proposed permitted NOx emission level for the MGEC is 0.3
lb/MMBtu input.
Carbon Monoxide (CO)
MGELP proposes to minimize CO emissions from the MGEC using Good Combustion
Practice and achieve an emission rate of 0.4 lb CO/MMBtu gross heat input. This level will
be guaranteed by the equipment vendor. The determination of a CO BACT level for the
MGEC of 0.30-0.78 lb/MMBtu input (129-335 g/GJ) using Good Combustion Practice is
based on the following rationale:
8
NREL, 2003, Highlights of Biopwer Technical Assessment: State of the Industry and the Technology, NREL
report NREL/TP-510-33502,US DOE, p28. Calculation of output based emissions assumes a plant heat rate of
13,800 Btu/kWh.
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•

The maximum cumulative 8-h average CO concentration with MGEC in operation is
predicted to be 2.5% of the strictest objective with the expected CO emissions (See
Section 5.4.2.2.1 for details).

•

This mitigation measure is an advancement over emission controls applied by all other
wood-residue fuelled boilers and power plants in British Columbia, including the
independent wood fueled power plant in Williams Lake and the Abitibi-Consolidated
power boiler in Mackenzie permitted in 2004;

•

The Mackenzie area is at very low risk of CO emissions contributing to formation of
ground-level ozone and exceedances of the Canada-Wide Standard for ozone (note that
CO is a minor contributor to photochemical ozone formation);

•

The proposed level of CO emissions can be achieved using Good Combustion Practice,
while lower CO emission levels would require installation of an oxidation catalyst bed for
post combustion treatment. Only one facility out of the 9 identified in the BACT
clearinghouse database (Table 3.3-3) used an oxidation catalyst and this was for 50%
CO removal. The disadvantages of addition of an oxidation catalyst bed for CO control
are:
-

An oxidation catalyst will tend to increase particulate matter concentrations in the flue
gas by oxidation of a range of pollutants as they pass through the bed.

-

The oxidation catalyst contains hazardous materials that will need to be shipped to
the plant site and periodically disposed of.

•

Use of Good Combustion Practice to Control CO is cost effective. Use of an oxidation
catalyst would achieve a minor benefit to ambient CO concentrations and increase the
cost of the MGEC.

•

The CO emission levels referred to in Table 3.3-4 (page 3-12) from California and
Massachusetts are in units of emission per net electricity output from non-cogeneration
wood residue fuelled power plants. The CO BACT level of 13.6 lb/MWh net electricity
output determined by NREL and reported in this Table for stoker biomass power plants
in California is equivalent to 0.99 lb/MMBtu input1. The proposed CO emission level for
the MGEC is 0.4 lb/MMBtu input, which is approximately 40% of the BACT value
reported by NREL.

Volatile Organic Compounds (VOC)
MGELP expects to minimize VOC emissions from the MGEC using Good Combustion
Practice and to achieve an emission level of 0.017 lb/MMBtu gross heat input based on US
EPA guidance. The determination of a VOC BACT level for the MGEC of 0.034-0.21
lb/MMBtu input (14.6-90.3 g/GJ) using Good Combustion Practice is based on the following
rationale:
•

This is an advancement over emission controls applied by all other wood-residue fuelled
boilers and power plants in British Columbia, including the independent wood fueled
power plant in Williams Lake and the Abitibi-Consolidated power boiler in Mackenzie
permitted in 2004;

•

The Mackenzie area is at very low risk of VOC emissions contributing to formation of
ground-level ozone and exceedances of the Canada-Wide Standard for ozone (note that
natural sources such as trees are probably the dominant sources of regional VOC
emissions);

•

The proposed level of VOC emissions can be achieved using Good Combustion
Practice, while lower VOC emission levels would require installation of an oxidation
catalyst bed for post combustion treatment. Only one facility out of the 6 identified in the
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BACT clearinghouse database (Table 3.3-3) used an oxidation catalyst and this was for
25% VOC removal. The disadvantages of addition of an oxidation catalyst bed for VOC
control are:

•

-

An oxidation catalyst will tend to increase particulate matter concentrations in the flue
gas by oxidation of a range of pollutants as they pass through the bed.

-

The oxidation catalyst contains hazardous materials that will need to be shipped to
the plant site and periodically disposed of.

Use of Good Combustion Practice to Control VOC is cost effective. Use of an oxidation
catalyst would achieve a minor benefit to ambient VOC concentrations and increase the
cost of the MGEC.

( 3-12)

We object to the statement that the appropriate emission range for NOx
of 0.35 – 0.4 lb/MMBTU “is more stringent than what has been identified in the
BACT review”, which showed a NOx range of 0.10 – 0.44 lb/MMBTU, with four
of seven identified facilities well below the proposed range, and only one
facility marginally above the proposed range. Further, we note that there are
emission reduction options for NOx that would be considered BACT above and
beyond “good combustion practices”, such as boiler design (e.g. fluidized bed
versus stoker design); proprietary catalyst systems; SCR; and SNCR. Stating
that these methods can contribute to ammonia slip is not adequate
justification to avoid mitigating NOx emissions, since not all of these methods
involve addition of ammonia, and since there are measures that can be taken
to minimize ammonia slip in ammonia-based SNCR systems. We note that the
projected NOx emissions from this new facility would place it in the top-10
point source emitters of NOx in British Columbia.

MGELP Response:
Environment Canada appears to have taken the wording cited above in quotation marks out
of context. The BACT level for NOx determined to be appropriate to the MGEC was Good
Combustion Practice, which has been shown to achieve an emission level in other facilities
of 0.35-0.40 lb/MMBtu input. MGELP proposes to meet a NOx emission level of 0.3
lb/MMBtu input, which is more stringent than the range determined (for this technology) from
the BACT review.
Fluid bed combustion technology was considered for use at the MGEC, but suppliers could
not offer a unit of the required output capacity at comparable cost.
See also the response to the previous comment.
MGELP expects that the NOx emissions from the MGEC will typically be similar to the NOx
emissions reported in the National Pollutant Release Inventory for the Williams Lake Power
Plant as the two plants have similar boiler designs and sources of fuel supply. The Williams
Lake Power Plant emitted 631 tonnes of NOx emissions in 2005. The average hourly NOx
emission rate at this plant is typically 55% of the permit level, while the maximum hourly
NOx emission rate is typically 70% of the permit level. Similarly, it is expected that average
annual NOx emissions from the MGEC will be in the range of 55% to 70% of the maximum
value estimated in the Application, which is based on the vendor’s NOx emission guarantee.
(3-12) We also note that the California and Massachusetts permits employ emission
limits for SO2, therefore the statement “emission controls and permit levels for
SO2 are not applied to biomass-fired power plants” is not entirely correct.
While the predicted emission level of SO2 of approximately 100 tonnes/year is
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not our primary concern, it may be justified to require an established permit
level and monitoring.
MGELP Response:
The currently permitted SO2 emission limit for biomass fired power plants in the State of
Massachusetts referred to above by Environment Canada is 0.025 lb/MMBtu input. This
value is simply the US EPA emission factor for wood/bark boilers (See US EPA AP-42).
MGELP has also based its emission estimate on this factor. The statement in the report that
“emission controls and permit levels for SO2 are not applied to biomass-fired power plants” is
based on a thorough search for currently commercial SO2 emission reduction technology in
this application and, based on the findings from this search, is considered to be correct.
(3-12) The BACT review recommends a very wide range for VOC emission limit for
MGEC. What design emission rate are the emissions estimates (Table 5.4-15)
based on, and is it possible to refine the range for the recommended emission
limit?
MGELP Response:
See the response to comment 3-12 on page 1.
(3-26) We request additional information on the proposed boiler design, and
discussion of how the design parameters will affect emissions, including:
-

type of boiler (stoker, fluidized bed, etc)

-

design burn temperature

-

design ESP temperature.

MGELP Response:
Section 3.4.1.4.2 describes the power boiler as a top-supported, water tube boiler with an
air-cooled vibrating grate. This classifies it as a stoker style boiler.
Good Combustion Practice will be used to optimize the boiler furnace temperatures and
flows to achieve high efficiency and the specified emission levels. The furnace temperatures
would be similar in magnitude to those present at the wood-fired Williams Lake Power Plant
operated by EPCOR.
Operating conditions and the furnace temperature will depend on final design of the boiler
and the vendor contracted to provide the equipment. Engineering design of the boiler has
not been initiated at this time. This information will be available and could be provided when
discussions are underway with the Ministry of Environment to obtain an air permit for the
MGEC.
The preliminary design temperatures for the flue gas leaving the electrostatic precipitator is
163C.
(3-18) Why is primary clarifier sludge currently disposed of in the Pope and Talbot
landfill rather than in its power boiler? Please explain why it will be acceptable
to co-fire with this material at MGEC, rather than continue to dispose of the
material in a landfill.
MGELP Response:
The wood and natural gas fired power boiler at the Pope & Talbot pulp mill is equipped with
multiple cyclones for control of particulate matter emissions. With this older boiler design
and the type of emission control equipment currently installed, it is necessary to co-fire
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natural gas and wood residue at the normal steam output required by the mill to stay in
compliance with the permit limit of 460 mg/m3 (@12% CO2) for particulate matter. Pope &
Talbot does not burn primary clarifier sludge in its power boiler because the higher moisture
of this fuel would require burning more natural gas in the boiler to stay in compliance with
the particulate matter permit limit, which would increase mill costs. P&T has asked MGELP
to utilize the primary clarifier sludge in the MGEC to extend the life of Pope & Talbot’s
landfill.
The power boiler at MGEC will be designed by the boiler vendor to meet guaranteed
emission levels when firing primary clarifier sludge together with wood residue and kraft
soap at the maximum rates and moisture contents stated in the Application. The system will
also be equipped with an electrostatic precipitator for particulate matter control. Appropriate
design of the boiler for the planned fuels, application of Good Combustion Practice, and use
of an electrostatic precipitator will ensure the boiler will function well when firing primary
clarifier sludge as proposed.
The environmental assessment considered burning of primary clarifier sludge at a maximum
rate of 1% of the input energy to the boiler. The assessment concluded that firing wood
residue in the MGEC power boiler together with primary clarifier sludge and kraft soap would
have no adverse environmental effects.
Primary clarifier sludge is burned in power boilers at pulp mills across North America and
worldwide and is a well-proven use of the energy content of this biomass-derived fuel.

(3-18) What precautions will be taken to ensure that the high moisture content of the
clarifier sludge will not adversely affect burn conditions in the boiler, thus
producing unacceptably high emissions of PAHs, CO, PM, and other air
pollutants? For example: adequate mixing of material with dry wood waste
prior to combustion; use of natural gas to maintain a specific minimum burn
temperature; etc.
MGELP Response:
The maximum energy input from dewatered primary clarifier sludge will be 1%. This material
will be first mixed on the wood fuel pile. Further mixing will occur during conveyance of fuel
to the feed hopper, within the feed hopper, and from the action of the mechanical/pneumatic
stoker feeder distributing the fuel across the fuel bed on the boiler grate. This will ensure
slugs of material do not adversely affect the temperature regime in the boiler.
The proposed computerized boiler control system, the continuous emission monitoring
system, and full-time operational supervision of the unit are expected to be more than
sufficient to avoid any effects on emissions from the small amount of primary clarify sludge
feed to the boiler. Should problems with blending of the primary clarifier sludge in the boiler
feed be observed during the initial operation of the unit to adversely affect performance or
emissions, appropriate changes to operating practices will be implemented.
(3-19) Table 3.4-2 provides an excellent overview of the composition of the feed
materials.
o What is the source for the information in this table?
o Has there been any analysis for metals from the Primary Clarifier
Sludge or Kraft Soap?
MGELP Response:
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The data presented in Table 3.4-2 of the Application was determined by chemical analysis
of samples of the feed materials.
The amount of ash in the primary clarifier sludge was determined to average approximately
1.41% on an as-received basis (Table 3.4-2). This ash level is equivalent to 4.03% on a dry
weight basis. The ash was analyzed using a common ICP technique to determine the
concentration of metals. These results are summarized in Table 1.
The primary clarifier ash will amount to approximately 0.046% of the average mass of dry
wood, primary clarifier sludge and kraft soap that will be fired in the boiler.
Table 1

Concentration of Metals in the Primary
Clarifier Sludge Ash
Element

Concentration in Ash
(%)
Aluminum, Al
0.643
Arsenic, As
<0.002
Barium, Ba
0.041
Boron, B
0.0017
Cadmium, Cd
0.0002
Calcium, Ca
27.9
Chromium, Cr
0.0086
Cobalt, Co
<0.0005
Copper, Cu
0.0033
Iron, Fe
0.826
Lead, Pb
<0.001
Lithium, Li
0.0005
Magnesium, Mg
1.45
Manganese, Mn
0.224
Mercury, Hg
0.0000021
Molybdenum, Mo
<0.002
Nickel, Ni
<0.005
Phosphorus, P
0.209
Potassium, K
0.164
Silicon, Si
5.45
Sodium, Na
5.04
Strontium, Sr
0.0288
Titanium, Ti
0.0163
Vanadium, V
0.00173
Zinc, Zn
0.0255
Note: Values preceded by a “<” are the method detection limits
and indicate the actual concentration is less than this value.

No data is available on the metals content of the kraft soap.
(3-31) “Good combustion practice” is cited as the proposed control method for NOx,
VOC, and CO. It would be useful to have more specific information on the
actual practices that are proposed to be taken to reduce these specific
pollutants – for example:
-

ensure adequate fuel mixing to prevent excessive wet materials being
introduced to the boiler
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-

maintain a combustion temperature of x

-

maintain air / fuel ratio of y

-

is exhaust gas recirculation going to be employed on a regular basis to
reduce NOx emissions? If so, what is the expected emission reduction?

MGELP Response:
The boiler vendor will guarantee the emission levels of NOx and CO and will specify
operating practices to achieve these levels. MEGLP is in discussions with the preferred
boiler vendor, but engineering design of the boiler has not been initiated at this time and it is
not possible to provide the requested design details.
Good Combustion Practice in this case involves the following:
•

Good fuel mixing to obtain an even distribution of fuel moisture and fuel particle size.

•

Control of the air-to-fuel ratio as a function of fuel moisture content.

•

Control of the combustion air temperature. Higher temperature air is required to
optimize combustion of higher moisture fuel.

•

Air staging control. This involves controlling the proportion of airflow to the grate and
control of the overfire air distribution (in the furnace area). Air control is fairly
sophisticated and is intended to maintain a combustion zone temperature that hits
the “sweet spot” in the formation of CO and NOx.

•

Thorough training of boiler operating personnel by the boiler vendor and by
experienced operating personnel from Harbert Power, a partner of MGELP.

Exhaust gas recirculation is not planned to be employed as NOx formation can be controlled
by Good Combustion Practice for the range of fuel moisture content that will be
encountered.
(3-31) The combustion of wood products may lead to the formation of dioxins and
furans, even with relatively low chloride content of the fuel. The 2002 Paprican
report Dioxin and Furan Emission Factors for Combustion Operations in Pulp
Mills found that elevated levels of dioxins and furans are possible in power
boilers burning clean, low-chloride wood waste, and that operating conditions
such as combustion temperature, residence time, and ESP temperature can
also be correlated to dioxin and furan levels.
Dioxins and furans are Track 1 substances under the Government of Canada’s
Toxic Substances Management Policy, and are on the List of Toxic Substances
in Schedule I of the Canadian Environmental Protection Act, 1999. The goal for
management of these substances is virtual elimination – i.e. reduction of
emissions to below the limit of quantification.
Further, the combustion of wood products may lead to the formation of
polycyclic aromatic hydrocarbons (PAHs). These are listed as Track 2
substances under the Government of Canada’s Toxic Substances Management
Policy, and are found on the List of Toxic Substances in Schedule I of the
Canadian Environmental Protection Act, 1999. The goal for management of
these substances is full life-cycle management to prevent or minimize their
release into the environment. The available evidence shows that PAH
emissions are correlated with lower combustion temperatures; we note that
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the highly variable moisture content of the fuel may pose a challenge in
maintaining consistent combustion temperature.
We recommend that the proponent commit to pollution prevention and / or
control measures to avoid or minimize emissions of dioxins, furans, PAHs, and
other hazardous air pollutants as necessary. Further, we recommend that the
proponent commit to periodic stack testing monitoring requirements for these
parameters.
MGELP Response:
See separate response to Comment #3 from Health Canada, which also addresses this
comment.
It is misleading to characterize the moisture content of the fuel that will be fed to the boiler in
the question above as being “highly variable”. The blend of fuel fired in the boiler will have
a fairly consistent fuel moisture content that will vary on a seasonal basis – wetter in winter;
dryer in summer. Boiler vendors have extensive experience with designing systems to
function effectively and reliably with wood residue and primary clarifier sludge up to the
highest expected moisture contents that will be fired on the boiler grate at the MGEC. An
advanced computerized control system will adjust firing conditions as needed to maintain
desired furnace and boiler operating conditions. There will be ample time to make
adjustments for the effects of gradual seasonal fluctuations in moisture content.
(3-32) As MoE has already commented, we believe that quarterly manual stack tests
for several years would be more appropriate to show that the MGEC is
operating within its permitted levels.
MGELP response
MGELP has committed to conduct quarterly stack testing for the initial one to two years of
operation as requested by the BC Ministry of Environment.
(3-37) Has any consideration been given to measures to keep wood waste as dry as
possible?
MGELP Response:
The climate in the Mackenzie area is quite dry, and this will help keep the moisture content
of the wood residue similar to, or perhaps dryer than as received from sawmills in the fuel
supply areas. The main determinant of the moisture content of the wood residue fed to the
boiler is the moisture content as received at the plant, which has been sampled by MGELP
and found to vary from 45% in summer to 55% in winter (Table 3.4-2). Wood in this moisture
content range burns well and is less likely to be a source of fugitive dust.
MGELP does not see a need to add measures to keep the wood dryer than presently
expected, as the boiler will function well over the design range of fuel moisture contents.
Also, additional measures to keep the wood residue dry would be very expensive.
(5-39) Environment Canada agrees with the proponent’s assessment that the risk of
localized formation of ground-level ozone from MGEC is minimal.
MGELP Response:
This position supports the rationale for the NOx BACT determination discussed above in
response to comment 3-12.
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(5-55) Please explain in detail how upset conditions such as a failure in the ESP or
poor fuel conditions would not result in an increase in maximum hourly
emissions? The only way this is possible would be if these upset conditions
result in lower emissions than Scenario 2. What about upset conditions while
Scenario 2 for other conditions is occurring?
MGELP Response:
Equipment suppliers will guarantee that the power boiler and emission controls will meet the
emission limits specified in Section 3.4.1.5.1 of the Application when operating on the
assumed blend of fuel (Described in Section 5.4.2.1, page 5-55) with one field of the
electrostatic precipitator out of service. If a second field of the electrostatic precipitator
should malfunction or upsets occur that prevent the power boiler from meeting the permit
emission limits at maximum continuous rating, the firing rate of the power boiler will be
reduced to achieve compliance or the power boiler will be shutdown. As a result of this
strategy, none of the probable upset conditions would lead to higher hourly emission rates
than modeled for the “maximum emission rate” case. Note too that the maximum emission
case reflects not only the maximum emission fuel blend, but also the maximum seasonal
emissions, which are expected to occur in Winter with an ambient temperature of -36C
(5-57) Emissions of SO2 and NOx, can lead to the formation of secondary particulate
matter. Given the significant increases predicted for SO2 and NOx emissions,
we recommend that modeling include an assessment of the secondary
particulate matter formation and request that the methods and assumptions
used be provided.
MGELP response:
Secondary particulate may be formed under some atmospheric conditions, usually on hot
summer days with stagnant atmospheric conditions, by the chemical transformation of
sulphur dioxide (SO2) and nitrogen dioxide (NO2) to sulphate (HSO4-) and nitrate (NO3-),
respectively. Modelling of secondary particulate formation was not requested by provincial
or federal agencies during the development of the Approved Application Terms of Reference
and for this reason was not conducted.
However, given Environment Canada’s request, secondary particulate matter modelling was
completed using the CALPUFF model suite to estimate the ambient concentration of
secondary particulate matter formed from emissions of NOx and SOx. The model uses the
MESOPUFF II transformation scheme. The modelling input assumptions and meteorology
were the same as used in the Application to assess the impacts of primary emissions of
particulate matter (Sections 5.4.1.5 and 5.4.2.2 of the Application).
Including secondary particulate matter formed from NOx and SOx emissions from the
MGEC, maximum 24-h PM2.5 concentrations increase to a small extent from the values
predicted previously for primary PM2.5 only. Figure 1 shows a contour plot of the increase in
the maximum predicted 24-h PM2.5 concentration relative to the results shown in Figure 5.415 on page 5-60 of the Application. Predicted levels of secondary particulate formation from
NOx and SOx emissions from the MGEC have the following affects on the maximum
predicted PM2.5 concentrations presented in the Application:
• there is no change in the maximum predicated PM2.5 concentration reported in Table
5.4-16 of the Application, which occurs close to the MGEC fence line;
• there is no change in the maximum predicted 24-h PM2.5 concentration in the town of
Mackenzie;
• the maximum predicted 24-h PM2.5 concentration increases in some areas to the east,
north, and west within 11 km of the MGEC site by up to 0.5 μg/m3;
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•

the largest increase in the maximum predicted 24-h PM2.5 concentration is 2 μg/m3 and
this occurs in an area 7-10 km south-southwest of the MGEC site, largely over the
Williston Reservoir.

.

Figure 1

Increase in Maximum 24-h PM2.5 from Potential MGEC Secondary
Particulate Matter Compared to Results in the Application for Primary
Particulate Matter

Figure 2 presents a contour plot of the predicted maximum 24-h PM2.5 concentrations from
emissions from the MGEC and the Pope & Talbot mill. This updates Figure 5.4-15 in the
Application to include secondary particulate matter potentially formed from NOx and SOx
emissions from the MGEC. Comparison of the predicted PM2.5 baseline from Pope & Talbot
mill emissions to the predicted PM2.5 concentrations with both the Pope & Talbot mill and
MGEC in operation indicates the following:
• Maximum PM2.5 concentrations in Mackenzie are predicted to decrease for all averaging
periods once the MGEC is operational;
• The maximum 24-h average PM2.5 concentrations in Mackenzie will be essentially
unchanged from that reported in the Application for MGEC for primary PM2.5 only;
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•

The maximum PM2.5 concentration in Mackenzie, including the estimated background
concentration, will be approximately 44% of the Canada-Wide Standard (unchanged
from the value in the Application);

•

The maximum predicted PM2.5 concentration in the region, excluding existing
background from other sources, is 15 μg/m3 (44% of the Canada Wide Standard). This
maximum is located approximately 7 km south-southwest of the MGEC site.

Figure 2

Maximum 24-h PM2.5 Concentrations for the Pope & Talbot Mill and the
Proposed MGEC, Including Secondary Particulate Matter

(5-57) The transportation of close to one million tonnes per year of wood waste,
sourced from a distance of up to 200 km, could be a significant source of CAC
and GHG emissions. This should be evaluated in the emissions inventory.
Environment Canada considers diesel particulate matter to be an air pollutant
of specific concern, and we suggest that this be evaluated as a separate
pollutant. The proponent should also identify receptors near (i.e. within 100 m
of) the main trucking routes to and from MGEC. Further, the proponent should
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discuss the measures that will be taken to minimize emissions and impacts of
diesel exhaust on-site, such as mandatory idle reduction.
MGELP Response
Truck delivery will be done by independent contractors and will therefore be out of the
control of the MGELP. These contractors will be responsible for addressing any limits or
implementing emission reduction measures that may be required by federal or provincial
agencies to reduce pollutant or greenhouse gas emissions in future.
MGELP has responded to a similar question from the McLeod Lake Indian Band regarding
emissions from trucks delivering wood fuel to the MGEC. The response is repeated below:
“A preliminary estimate has been developed of emissions from heavy duty diesel trucks that
will be used to transport wood residue to the MGEC. This estimate is conservative as it is
based on the number of truck deliveries to the MGEC (see Section 3.5.3.2.1 on page 3-50 of
the Application) assuming these are new truck movements even though some trucking
would be currently required to dispose of the wood residue. The following table summarizes
the number of truck deliveries and the estimated one-way and total annual distances
traveled by these trucks:

30 trucks/day

One-Way Distance
(km)
50

Annual Distance
Traveled (km)
780,000

14 trucks/day

140

1,109,200

15 trucks/day

80

624,000

29 trucks/day

30

452,400

30 trucks/day

180

3,369,600

Route

Number of Trucks

Local Mackenzie area
Chetwynd to
Mackenzie junction
Bear Lake to
Mackenzie junction
Mackenzie junction to
Mackenzie
Fort St. James to
Mackenzie

Emission factors for the diesel fuel delivery trucks were estimated using the US
Environmental Protection Agency (US EPA) MOBILE6.2C model assuming the trucks have
a gross vehicle weight rating of in excess of 27,216 kg (60,000 lb). These vehicles are
classified by the US EPA as HDDV8b vehicles for modelling purposes. This model was
developed primarily for analysis of emissions from operation of onroad vehicles on urban or
rural roads and, hence, incorporates assumptions that reflect typical vehicle driving cycles in
these situations. There is uncertainty in the application of emission factors estimated by the
MOBILE6.2C model to large diesel tractor trailer vehicles that will be used on highway and
forestry roads to haul wood residue to the MGEC, however, no better emission estimating
tools are available. The model is capable of forecasting emission factors and this capability
was used to estimate emission factors for vehicles in 2010 assuming the engines and
emission control technology used are 10 years old at that time. The MOBILE6.2C emission
factors for PM10 and NOx used to estimate truck emissions are listed below:
•

PM10 from engine exhaust, tire wear and brake wear: 0.16 grams/km traveled.

•

NOx: 10.17 grams/km traveled.

Based on the information given above on the annual return distances that would be traveled
by trucks and the PM10 and NOx emission factors for these types of vehicles, annual
emissions from trucks delivering wood residue to the MGEC would be approximately:
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PM10
NOx

1 tonne/year
64 tonne/year.

The PM10 emissions from fuel delivery trucks will be less than 1% of the PM10 emissions
from the MGEC. The NOx emissions from fuel delivery trucks will be approximately 5% of
the emissions from the MGEC.”
MGEC will consume wood residue that is now being used to fuel the power boiler at the
Pope & Talbot pulp mill as well as wood residue being incinerated in the fuel supply areas.
This will reduce some emissions in the fuel supply areas and have benefits to air quality in
the vicinity of sections of the roads traveled by trucks delivering fuel to the MGEC.
Estimated greenhouse gas emissions from fuel delivery trucks are summarized in Table 2.
As a simplifying assumption for this calculation, all return trips to Mackenzie are assumed to
be new trips although this is not the case as some already deliver wood residue to the Pope
& Talbot pulp mill, others may be on back-haul after delivery of other products, and some
may transport the wood residue to other locations if the MGEC was not constructed. The
estimated CO2 equivalent greenhouse gas emissions can be compared to the 25,834
tonne/year reduction in emissions that will be achieved by the MGEC.
Table 2

Estimated Greenhouse Gas Emissions from Diesel Fuel Consumed by Fuel
Delivery Trucks Assuming all Trips to the MGEC are “New” Trips
Route

Highway 97 - Bear Lake
to Highway 39 Jcn
Highway 97 - Chetwynd
to Highway 39 Jcn
Highway 39 - Highway 97
Jcn to Mackenzie
Forestry road from Fort
St James*
Mackenzie area
Totals

CO2 (tonnes)

CH4 (tonnes)

N2O (tonnes)

CO2 eq.
(tonnes)

869

0.0

0.0

880

1,419

0.1

0.1

1,437

630

0.0

0.0

638

4,691

0.2

0.2

4,749

1,086
8,695

0.1
0.4

0.0
0.3

1,099
8,803

Assumptions:
Fuel use by B-Train delivery trucks: 51L/100 km.
Emission Factors (from Environment Canada greenhouse gas emission inventory): CO2 2,730 g/L; CH4 0.13
g/L; and N2O 0.1 g/L.
Global warming potential multiplying factors to determine CO2 equivalent emissions (from Environment
Canada greenhouse gas emission inventory): CO2 1; CH4 21; and N2O 310.

(5-64) It states that particulate emissions are not emitted from the MGEC backup
boiler and are therefore not summarized. This is incorrect – there will be PM
emissions from natural gas combustion for which there are readily available
emission factors. While we acknowledge that the PM emissions will be several
orders of magnitude lower than from biomass combustion, they should still be
estimated and included in the relevant emission summary tables.
MGELP Response:
Yes, there will be a small amount of particulate matter emitted by the backup boiler. Using
the US EPA emission factor from AP-42, the maximum emission rate of particulate matter is
estimated to be 0.7 grams/second. This is approximately 10% of the emission rate of the
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power boiler. The annual particulate matter emissions from the backup boiler will be 0.2
tonnes.
(5-70) Environment Canada supports the provincial government’s efforts to phase
out the use of beehive burners.
Emissions from beehive burners are of
concern to Environment Canada because they are likely to contain criteria air
contaminants and substances included on the Toxic Substances List
(Schedule I) under Part 5 of the Canadian Environmental Protection Act, 1999
(CEPA 1999), specifically: polycyclic aromatic hydrocarbons (PAHs); dioxins &
furans; hexachlorobenzene (HCB); sulphur dioxide (SO2); particulate matter
less than 10 microns in diameter (PM10); formaldehyde; benzene;
acetaldehyde; and acrolein.
Environment Canada is interested in whether MGEC has secured commitments
from operators of beehive burners that their operations will permanently shut
down once MGEC is operational. For example, Canfor operates a beehive
burner very close to the proposed MGEC site, and is currently permitted to
dispose of 40,000 tonnes of wood waste per year in its beehive burner (we
understand this is scheduled to be reduced to 4,000 tonnes per year).
We acknowledge that combustion of wood waste in an advanced cogeneration
facility is far preferable to other alternatives. However, the inventory of wood
waste in British Columbia is expected to continue to grow, and there is no
guarantee that beehive burners will be shut down when MGEC comes on-line.
Without letters of intent for shutting down beehive burners or other
guarantees, Environment Canada cannot accept a direct link between MGEC
and reduction of emissions from possible beehive burner shutdowns.
MGELP response
Section 8.3.1 of the Application explains the reduction in emissions that will result by
utilizing wood residue that would otherwise be incinerated in beehive burners in the
fuel supply areas. The MGEC will obtain wood residue from sawmills in the fuel
supply areas and, obviously, this will prevent the material from being burnt in beehive
burners. If these same companies generate additional wood residue that is not made
available for sale to the MGEC or beyond that required by the MGEC this is outside
the control of MGELP.
MGELP has secured commitments from forest products companies for a substantial
share of its wood fuel requirements and prior to, and following start-up of the facility,
will be working to secure and maintain commitments for all of its energy needs.
MGELP is in favour of the province implementing a schedule for shutdown of all
beehive burners as this will facilitate contracting the wood residue for use at the
MGEC.
MGELP is not in a position to obtain statements of intent or guarantees from forest
products companies in regard to the permitting of their wood residue incinerators or
how they choose to conduct their operations. This issue is outside the scope of the
environmental assessment. The Ministry of Environment has stated it is presently
developing policy and requirements for the shutdown of Tier 2 beehive burners.
(5-70) Environment Canada accepts the proposed mitigation measures to minimize
fugitive dust emissions on-site. Should fugitive dust emissions prove to be a
concern (to the public, workers on-site, or others) once the facility is
operational, additional measures should be considered such as:
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-

cover storage piles when not in use;
conduct storage pile activities downwind;
use wind fencing;
install an ambient PM monitor on-site or at the fence line.

MGELP response
Comment noted.
(5-71) The proponent has not evaluated the potential impacts from road dust from
the delivery of fuel to the site by heavy duty trucks. We recommend that the
proponent evaluate the potential impact of road dust PM concentrations and
deposition of road dust from the incremental 90 trucks per day on any
sensitive vegetation, animals, or human receptors.
MGELP Response:
See the response to this issue provided prepared for Health Canada.
(5-78) Is the shutdown of the Pope & Talbot power boiler and cancellation of its air
discharge permit a guaranteed once MGEC comes on-line? Is there any
scenario in which MGEC could become operational, and the P&T boiler
continue to operate?
MGELP Response:
Pope & Talbot has represented to MGELP that it will shutdown the power boiler at the mill
when the MGEC becomes commercially operational (December, 2009) and provides steam
to the mill. MGELP is not in a position to “guarantee” the shutdown of the Pope & Talbot
power boiler, however, it is our understanding that there is no scenario whereby the MGEC
would become commercially operational and the Pope & Talbot power boiler would continue
to fire wood residue and natural gas to produce steam for the mill.
Pope & Talbot has stated that it may keep its power boiler on warm standby firing natural
gas for a period of time after the MGEC begins commercial service in case there are
operational problems at the MGEC and the steam supply is not sufficiently reliable. As the
MGEC will be equipped with natural-gas fired auxiliary boilers capable of fully meeting Pope
& Talbot’s steam requirements, it is unlikely that Pope & Talbot would need to fire its power
boiler with natural gas even if there were initial problems with the reliability of the MGEC
power boiler. Pope & Talbot has stated it will not burn waste residue in the power boiler
after MGEC becomes commercially operational.
Note also that, with MGEC in operation, Pope & Talbot would no longer have a wood
residue supply to fuel its power boiler.
Cancellation of the air permit is outside the control of the MGELP.
(5-79) EC supports the proponent’s plan to use a continuous emission monitoring
system. In addition to the parameters listed, it would be useful to continuously
monitor CO as an indicator of complete combustion, and potentially as a
surrogate measurement for other pollutants.
MGELP Response
Monitoring of carbon monoxide and oxygen levels in the flue gas, as well as monitoring of a
variety of other parameters is standard practice for the advance power boiler proposed to be
installed at the MGEC. In section 3.4.1.4.2, MGELP states that NOx and CO concentrations
Appendix E – Regulatory Agency Comments and Proponent’s Responses

36

in the furnace exhaust gas will be monitored for use by the boiler control system. These and
other boiler operating data will be used to maintain Good Combustion Practice on a
continuous basis.
The CEMS system will be installed to demonstrate compliance with air permit conditions at
the stack and report emissions to the atmosphere.
(5-80) The proponent states that GHG analysis is based on the assumption that wood
waste is sourced from sustainably managed forests, and therefore combustion
CO2 emissions are offset. Note that under the Clean Air Regulatory Agenda
for the pulp and paper sector, Environment Canada does not require
certification for sustainably managed forests to offset CO2 emissions from
wood combustion. However, it would be helpful if the proponent could
discuss whether or not MGEC will utilize wood waste from sustainably
managed forests (or what proportion of the wood waste is expected to be from
sustainably managed forests).
MGELP response:
MGELP will obtain wood residue from forest products companies granted tenure by the
Ministry of Forests, which is ultimately responsible for sustainability managing public forest
lands.

(5-82) Our calculations show that the MGEC will fail to meet, or will be very close to
failing to meet, Environmental Choice Program (ECP) certification for
Electricity- Renewable Low-Impact. Specifically, NOx emissions appear to be
at 8 load points (a maximum of 6 load points is allowed for all pollutants).
Further, please note that Environment Canada plans on conducting a review of
the Criteria Certification Document for Electricity- Renewable Low-Impact in
2007/08, and the emissions criteria will likely be updated.
MGELP response
MGELP plans to seek Environmental Choice Program certification for the MGEC and is
aware of the existing certification requirement. MGEC obtained a Letter of Opinion from
Terra Choice that the MGEC could be certified for the electricity produced. MGELP is
working with TerraChoice to develop a method appropriate for certification of a facility such
as the MGEC that cogenerates electricity and process steam.
(5-82) Note that ECP certification criteria for Electricity – Renewable Low-Impact are
subject to change, and Environment Canada is planning a review during the
2007/08 fiscal year. The proponent should be aware that some of the
emissions criteria may become more stringent.
MGELP response
Acknowledged. MGELP requests that it be consulted as a stakeholder during Environment
Canada’s review of the ECP certification criteria.
(8-5)

There is no discussion in the cumulative effects assessment on how the
mountain pine beetle epidemic, and the projected increase in the inventory of
waste wood in B.C. could influence the planned closure of beehive burners
with or without MGEC.

MGELP response
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Section 5.17.2 discusses the expected temporary increase in harvesting of timber affected
by the mountain pine beetle in the areas surrounding Mackenzie and how the MGEC will
provide a means to utilize the additional wood residue produced at the anticipated higher
mill production levels. The effects of the mountain pine beetle infestation on future volumes
of wood residue incinerated in n the region are unknown to MGELP and outside of its
control. The effect of the mountain pine beetle epidemic on future closure of beehive
burners could best be answered by the BC Ministry of Environment.
Migratory Birds:
1.

Section 5.10 Wildlife:
We note MoE staff, Prince George, advised that Sandhill Crane (SACR) and Shorteared Owl have the potential to occur in and around the project area. SACR make
use of wetland habitats to nest and roost. The applicable Resources Information
Standards Committee's standard for this species is the Inventory Methods for
Waterfowl and Allied Species: Loons, Grebes, Swans, Geese, Ducks, American
Coot and Sandhill Crane (version 2, 1999); reference to this standard was not
apparent under s. 5.10.1.2 Raptors and Breeding Bird Survey. Based on this
section, s. 5.10.1.7 Inventory Results and Discussion, and Appendix F, it is
unclear whether SACR was actually searched for as there is no discussion on this
issue. SACR are a secretive species and consequently can be a challenge to find.
While EC is not necessarily suggesting there is a likely project impact to this
species, the EA Application does not appear to have followed up on MoE's advice
regarding the potential for its presence and, if not already done so, a thorough
check is warranted.

MGELP response
The wetland area, which was considered a special study area during our biophysical
assessment, was assessed daily at dusk and at dawn for various waterfowl species.
Special attention was obviously given to the Sandhill Crane as it was a species of special
concern identified by the BC Ministry of Environment. In total, the wetland was assessed 23 hours/day over a period of 10 days (five in June and 5 in September) resulting in
approximately 30 hours dedicated to waterfowl species. Although not referenced, the RIC
standards “Methods for Waterfowl and Allied Species” was studied prior to the initiation of
fieldwork.
2.

Section 5.10.1.7 Inventory Results and Discussion:
Based on s. 5.10.1.2 Raptors and Breeding Bird Survey, it is surprising only a
single day was afforded to the breeding bird survey program. At the least,
EC would have expected at least two days, one in June and another replicate in
early July, to provide a more thorough snapshot of species use, distribution and
abundance of the areas surveyed.

MGELP response
In total, 5 days (approximately 3 hrs/day) were dedicated to the breeding bird survey in June
in addition to one day dedicated to visual observations of young of the year in September.
The one day indicated in Table 5.10-2 was for the actual transect assessment.

3.

Section 5.10.2.2, Wildlife, Mortality:
Statements made under this section (and despite the last paragraph under s.
5.10.2) do not reflect an appropriate level of due diligence by the company to
reduce or avoid impacts to active migratory bird nests. EC recommends inclusion
of the following text:
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The Migratory Birds Convention Act (MBCA) prohibits incidental harm to
migratory birds, including destruction of their nests or eggs. Environment
Canada recommends the Proponent develop a nest survey program if and where
project activities overlap with the migratory bird breeding season, so as to comply
with the MBCA. The survey program should consider protocol, mitigation, and
reporting procedures. Briefly, the Inventory Methods for Forest and Grassland
Birds, RIC 1991, is a useful standard that can be employed as a guide in
development of a nest survey design. Specific details of the project, species and
habitat will determine whether additional or alternate measures are needed to
assess breeding bird activity, given that nests can be sometimes difficult to find
and protect. A systematic, replicated survey effort improves the likelihood of
locating active nests. Survey effort (i.e. area covered/unit of time) will depend on,
among other things, habitat type and topography. In general terms, 1.0
ha/hour/survey can be considered a rough rule of thumb, and a minimum level of
effort. Effort should be increased substantially in forested and other such difficult
to survey habitats. Surveys should be replicated at least twice (i.e. a total of three
surveys/unit area). Transects, nests, and sightings should be geo-referenced on a
topographic map and submitted for review. Observation stations and transects
should cover areas adjacent to where project activities occur, to address potential
disturbance impacts to nesting birds. A 20-30m buffer zone around active nest
trees has been used for other projects; but site specific adjustments should be
considered for species-specific sensitivities. Species-specific buffers have been
developed and are described in best management practices such as those
developed by the provincial Ministry of Environment.
Also, in regard to this same section, and specifically the bullet Wildlife, Sensory
Disturbance, general statements about likely wildlife response to increased levels
of disturbance are misleading. It is well known that many wildlife do not well
perform well under increased levels of disturbance. Unless specific species and
context to the present conditions of the area are provided, it is best to omit such
statements so as not to diminish from the value of the field work that has been
completed to date.
MGELP Response
MGELP commits to develop a nest survey program if and where project activities overlap
with the migratory bird breeding season. If activities overlap, than a nest survey will be
conducted on potential nesting habitat within 500m of the proposed MGEC disturbed area
using protocols developed in the Inventory Methods for Forest and Grassland Birds. If
nesting activity is documented during this period, than a follow up survey will be conducted
during both the construction and post construction (operational) phases of the project.

4.

Swan Flyway Concern Raised by First Nations
The concept of a 'flyway' basically speaks to the large concentrations of migratory
bird population that are observed aloft during specific times of year (bird
group/species specific). So while swan may be observed aloft during certain
times of the year in and around the general subject area, what is critical to
understand is where they stage - i.e. touch ground to feed and roost - such that
these areas are conserved and continue to perform effectively. Given that:
(1) One survey day did not pick up swan (in the wetlands); this is not enough to
go by in and of itself, but noteworthy.
(2) If the species has been documented within the project area (wetlands), then
presumably the Application would have made note of it. While the Application
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does not, for greater certainty, EC recommends that the proponent confirm that
swans do not stage in the wetlands.
(3) If the species has only been observed in Williston Reservoir, EC foresees little
to risk to this species as a result of this project.
MGELP response
1) Approximately 10 days (2-3 hrs per day) were dedicated to waterfowl and the
Sandhill Crane.
2) Neither swans and/or cranes were observed staging in the wetland area over the 10
day period in June and in September.
3) No comment.

5. Summary
The field program for migratory birds reflects a low level of effort. That said, given
the nature of the subject area - other than the identified wetland habitat - the
project appears to present a low level of risk to sensitive or rare populations of
avian species.
MGELP response
MGELP disagrees with this comment and believes the level of effort of the field program
conducted for migratory birds, as clarified above, was a good basis for assessment of the
potential impacts of the MGEC.

Wastewater and Waste Management:
The Application and proponent's responses to comments appear thorough and EC agrees
with the conclusion that the potential for environmental impacts should be minimal. The
proponent seems to adequately describe how potential effects will be mitigated, monitored
and addressed as needed.
Northern pikeminnow was included as a fish species in Williston Reservoir (pg. 5-99
in section 5.7.1.1.3 ); should this be northern pike or northern minnow (pearl dace) or
an interesting hybrid?
MGELP:
The fish species is correct as listed: Northern Pikeminnow (Ptychocheilus oregonensis)

Appendix E – Regulatory Agency Comments and Proponent’s Responses

40

APPENDIX E5
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Comment from Environment Canada and Health Canada: As the proposed
operation has the potential to emit air toxics such as PAHs, dioxins and furans, the
monitoring plan should include consideration of such parameters. (September 7,

2007)
MGELP Response:
The appendix to this response summarizes the following information from the Application:
•

boiler design parameters;

•

fuel supply, quality and handling;

•

boiler emission controls and emission guarantees; and

•

proposed emission monitoring.

This information is relevant to the question raised by Environment Canada and Health
Canada and has been used in preparing this response.
Minimization of PAH and Dioxins (PCDD)/Furan (PCDF) Emissions
Emissions of PAH from the MGEC will be minimized by the implementation of Good
Combustion Practice and by efficient removal of particulate matter from the flue gas, first by
a multiple cyclone and then by an electrostatic precipitator, before discharge to the
atmosphere (Section 3.3 and Section 3.4.1.5.1 of the Application). These mitigation
measures will help prevent PAH formation and remove PAH associated with particulate
matter. Good Combustion Practice will also reduce emissions of oxides of nitrogen (NOx),
carbon monoxide (CO), and volatile organic compounds (VOC).
A Canada-Wide Standard (CWS) has been implemented for pulp and paper mill boilers
burning salt-laden wood, which sets out numeric targets and time-frames for reducing dioxin
and furan emissions from new and existing boilers burning more than 10,000 oven-dried
tonnes per year of wood residue. This standard applies only to boilers at pulp and paper
mills burning wood residue generated from wood transported or stored in salt water.
Exposure of the wood to salt water results in absorption of salt, which contains chlorine.
When chlorine is burned in the presence of organic material like wood, dioxins and furans
can be created under certain conditions of temperature and low oxygen levels. The CWS for
dioxins and furans for pulp and paper mill boilers are:
•
•

New boilers: less than 100 pg TEQ/m3 @ 11% O2.
Existing boilers: less than 500 pg TEQ/m3 @ 11% O2 for all existing boilers by 2006.

Emission tests have shown that dioxin and furan emissions from power boilers burning
clean wood waste (not containing chlorine), as would be the case for the MGEC, are
typically very low.Testing has been done in Canada and elsewhere on dioxin and furan
emissions from boilers burning clean wood residue and wood residue and other biomass
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materials containing chlorine (Uloth, et. al.9, 2002). This information was used to develop the
existing CWS for dioxin and furan emissions from pulp and paper mill boilers.
Two tests were conducted at the Northwood pulp and paper mill in Prince George in 2001 to
measure emissions of PAH and dioxins and furans from a wood-fired power boiler (Pulp and
Paper Research Institute of Canada, 2001)10. These results are relevant to the assessment
of the potential for MGEC to emit these compounds because the type of boiler, the wood
residue fuel, and the firing conditions used in the tests are similar. The boiler at the
Northwood mill is less sophisticated and the particulate matter emission control equipment is
less efficient than the equipment proposed for the MGEC. The test conditions and the
emission results are summarized below:
Boiler tested: No. 4 power boiler. 1982 Combustion Engineering VU-40 type unit designed
to fire hog fuel and natural gas as the primary fuels. Design to produce 62.5
kg/s (496,000 lb/h)
Emission Controls: Multiclone.
Typical grate temperatures: 1060-1075 C
Test Results:

Average Total Steam Load
Fuel Input
Wood firing rate (average)
Wood residue burned
Moisture content, average (%, wet basis)
Salt content (% as NaCl)
Ash content (%, dry)
Stack oxygen, average (%, dry)
Stack CO2, average (%, dry)
Stack CO, average (ppm)
Stack particulate matter (mg/m3 @ 12% CO2)
PCDD & PCDF
Concentration (pg TEQ /dscm @ 11% O2)
Mass emission (TEQ mg/day)
PAH
Concentration (μg/m3 @ 11% O2)
Mass emission (g/day)
Stack temperature (C)
Stack flow rate (dscm/min)

Test 1
(February 28, 20001)
60.6 t/h
97% hog fuel;
3% natural gas
10.04 dry t/h

Test 2
(March 2, 2001)
184 t/h
45% hog fuel;
55% natural gas
13.82 dry t/h

46.5
0.005
1.3
9.4
9.7
440
195

42.4
0.003
1.3
5.3
12.3
650
130

0.4
0.0013

0.7
0.0043

1.53
5.73
169
2,240

0.42
2.87
195
3,040

The natural salt concentration of the wood residue fired in the boiler (0.003-0.005%) was
very low compared to the salt content of wood residue burned at coastal mills (0.3-2%).
The concentration of PCDD/PCDF in Tests 1 and 2 were 0.4 pg TEQ/dscm and 0.7 pg
TEQ/dscm (corrected to 11 % oxygen concentration), respectively. In both tests, non detect

9

V. Uloth, T. Whitford and R. van Heek (Paprican) and ET Consulting Ltd., 2002, Dioxin and Furan Emission
Factors for Wood Waste Incinerators, prepared for Environment Canada, December.
10
Pulp and Paper Research Institute of Canada, 2001, Dioxin and Furan Emission Tests on Canfor Northwood’s
Number 4 Power Boiler, PCDD/PCDF/PAH Emission Survey Monitoring Report prepared by A. Lanfranco and
Associates.
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concentrations of any congener were set equal to zero, as currently recommended by the
US EPA for sources with very low emission levels. The test results indicate:
•

Emission levels in both tests were at least 40 times lower than Environment
Canada’s Limit of Quantification of PCDD/PCDF (32 pg TEQ /dscm).

•

The dioxin/furan emissions measured in the tests were less than 1% of the CWS for
new pulp and paper mill boilers and less than 0.2% of the CWS for existing pulp and
paper mill boilers.

An estimate of the potential concentration of dioxin/furan in the MGEC stack was made
using an emission factor in guidance available from Environment Canada for the National
Pollutant Release Inventory (NPRI). The emission factor was estimated by Paprican11 based
on a review of testing information applicable to power boilers at pulp and paper mills burning
clean wood-waste with or without wastewater effluent treatment plant sludges and is based
on the median of 37 stack tests. The dioxin/furan emission factor used for the estimate is 40
ng TEQ/ bone dry tonne of wood residue burned.
Based on the NPRI emission factor, the concentration of dioxins/furans in the MGEC stack
at 100% of its rated steam generating capacity is estimated to be 9 pg TEQ/m3 @ 11% O2.
This is 9% of the Canada-Wide Standard for dioxin/furan emissions from new power boilers
at pulp and paper mills. The emissions of dioxins/furans from the MGEC are expected to be
lower than this typical value because the plant will use a state-of-the-art boiler and a highefficiency electrostatic precipitator, and be operated using Good Combustion Practice.
Low CO levels are typically associated with complete combustion and lower emissions of
PAH, dioxin/furan and other trace organic pollutants. The CO concentration limit guaranteed
by the boiler vendor for the MGEC (350 ppm @ 8% O2 or 0.4 lb/MMBtu) was compared to
CO concentrations measured in the exhaust gas from similar boilers. The stack CO
concentration proposed for the MGEC by the boiler vendor is significantly lower than that
measured in the two tests at the Northwood pulp mill, which were 440 and 650 ppm. MGEC
stack CO concentrations are expected to be significantly lower than the CO limit guaranteed
by the boiler vendor and similar in magnitude to that measured at the similar wood-fired, 70
MW Williams Lake Power Plant (NPRI ID 6688). Based on emission monitoring data from
the CEMS at this plant in September, 2006, the average CO concentration at the stack is
approximately 218 ppm @ 8% O2 when operating at close to 100% capacity. It is likely that
the CO concentration at the MGEC stack will be similar in magnitude.
Conclusions
1. Emissions of PAH and dioxin/furans from the MGEC will be minimized and controlled
by the used of a state-of-the-art boiler and associated control system, a high
efficiency electrostatic precipitator, and operation of the boiler using Good
Combustion Practice.
2. The wood residue fired in the boiler will contain only natural constituents and be free
of preservatives, paints, construction debris, or salt-laden wood from coastal areas of
BC. This will minimize the potential for formation of dioxin and furans.
3. Dioxin and furan emissions from the MGEC are expected to be less than 1% of the
Canada-Wide Standard for new wood-fired power boilers at pulp and paper mills
based on testing using similar wood residue fuel at the Northwood pulp and paper
11
Uloth, V. and R. van Heek, 2002, Dioxin and Furan Emission Factors for Combustion Operations in Pulp Mills,
prepared for Environment Canada, National Pollutant Release Inventory,
http://www.ec.gc.ca/pdb/npri/2002guidance/dioxin2002/dioxin_combustion_e.cfm
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mill. Using a more conservative NPRI emission factor that is based on a variety of
fuels, boiler designs, and firing conditions, dioxin and furan emissions from the
MGEC may be 9% of the Canada-Wide Standard for new wood-fired power boilers at
pulp and paper mills.
4. Under operator supervision, a sophisticated computer control system will continually
monitor and adjust combustion conditions in the boiler furnace to achieve high
combustion efficiency and low emission levels. The control system will utilize data
from continuous CO, oxygen, and NOx monitors, as well as data from a variety of
process monitoring instruments.
5. The CO concentration in the flue gas will likely to be approximately 40% less than
the boiler vendor guaranteed emission limit and similar to that observed at the 70
MW, wood-fired Williams Lake Power Plant. This suggests efficient combustion
conditions will be maintained in the boiler and minimize emissions of PAH.
6. A continuous emission monitoring system will provide continuous feedback to boiler
operators on stack gas concentrations and flow rate and indicate compliance with
permit conditions. The system will monitor the parameters specified in the air permit
from the BC MOE.
7. For the initial one to two years of operation, the wood-fired boiler exhaust gas will be
tested quarterly to measure the concentrations of filterable particulate matter, NOx,
and oxygen, and the dry gas flow rate to demonstrate compliance with permit criteria.
The subsequent monitoring program could then be revised based on previous
results. This monitoring will provide further confirmation of compliance with the
conditions of the air permit and verify that plant equipment is working properly and
that Good Combustion Practices are reducing emissions.
Considering the above information, MGELP concludes that, because there is such a low risk
of generating PAHs, dioxins, and furans at the MGEC, implementing an expensive
monitoring program for these contaminants is unwarranted.

Appendix
Boiler design conditions
A state-of-the-art wood fired power boiler will be installed at the MGEC. The boiler will have
the following design basis:
Maximum continuous rating: 295 tonne/h (650,000 lb/hour)
Steam conditions: 224.8 kPa(g) (1,550 psig) and 510 C (950 F)
Type: top-supported water-tube boiler.
Firing and grate system: Stoker fired with vibrating grate.
Backup/start-up: Natural gas fired low-NOx burners with a capacity to sustain 30% of the
boiler’s maximum continuous rating.
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The boiler will be guaranteed to meet the design output steam conditions and emission
levels when firing the following blend of fuels:
Parameter
Boiler Fuel Mix (% based on
heating value):
Wood residue
Primary clarifier sludge
Kraft soap
Fuel Moisture Content:
Wood residue
Primary clarifier sludge
Kraft soap

Annual Average Fuel

Maximum Blend Fuel

97.5%
1%
1.5%

89%
1%
10%

50%, wet basis
65%, wet basis
20%, wet basis

60%, wet basis
65%, wet basis
45%, wet basis

Fuel supply, quality and handling
Wood residue will be obtained from interior sawmills and chipped forest residues under
contract agreements with suppliers that will stipulate that the MGEC will not accept residue
produced from preservative-treated or painted wood, or construction debris, or salt-laden
wood. Prior to allowing fuel to be delivered, MGELP will meet with potential suppliers to
indicate that fuels delivered to the MGEC must be clean of chemicals and other foreign
materials.
Most of the MGEC’s fuel will be wood residue that is currently being disposed of in interior
fuel supply areas by incineration in beehive burners.
The blend of fuel fired in the boiler will have a fairly consistent fuel moisture content that will
vary on a seasonal basis – wetter in winter; dryer in summer. Boiler vendors have extensive
experience with the design of systems to function effectively and reliably with wood residue
and primary clarifier sludge up to the highest expected moisture contents that will be fired on
the boiler grate at the MGEC. An advanced computerized control system will adjust firing
conditions as needed to maintain optimal boiler operating conditions.
Wood residues will be delivered to the MGEC by truck, unloaded and stockpiled outdoors in
two piles, each with its own reclaimer. An automated system will be installed to receive,
store, and feed wood residues to the boiler.
Primary clarifier sludge will be delivered to the fuel storage area by Pope & Talbot from its
pulp mill. The clarifier sludge will be blended with wood residue on the fuel pile using mobile
equipment. Further blending will occur while reclaiming and conveying the fuel to the feed
hopper, within the feed hopper, and from the action of the pneumatic stoker feeder that will
distribute the fuel across the boiler grate. This will ensure the primary clarifier sludge and
wood residue are well mixed for firing effectively on the boiler grate.
Boiler emission controls and emission guarantees
The operation of the boiler will be controlled automatically by a sophisticated computer
control system under the full-time supervision of operating engineers. The system will
indicate the status of all operating conditions and will be used to ensure the plant is running
efficiently and that emissions are at or below permit levels.
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The MGEC will be equipped with flue gas analyzers to measure the concentration of
oxygen, carbon monoxide, and nitrogen oxides in the flue gas. These parameters will be
used together with flow and other operating parameters to control boiler operations.
The supplier will guarantee that the power boiler meets the emission limits summarized in
Table 1 when firing wood residue. These emission limits will be used as the basis for the air
permit from the Ministry of Environment. NOx, CO and VOC emissions from the power boiler
will be controlled by implementation of Good Combustion Practice. Particulate matter (PM)
emissions will be controlled by a multiclone collector followed by a high-efficiency
electrostatic precipitator.
Table 3

Design Stack Emission Limits for the Power Boiler
Power Boiler
Pollutant
mg/m3 dry, @ 8%
lb/MMBtu**
g/GJ**
oxygen*

Particulate matter (PM)

0.046

19.8

50

Nitrogen oxides (as NO2)

0.300

129

305 (160 ppm)

Carbon monoxide (CO)

0.400

172

407 (350 ppm)

*
**

Dry gas at standard gas conditions of 101.325 kPa and 20 ºC.
Higher heating value basis

The boiler vendor will specify the operating practices to operate the boiler efficiently while
maintaining emission levels at or below the guaranteed emission limits. These operating
practices are defined as Good Combustion Practice and will include the following:
•

Good fuel mixing to obtain an even distribution of fuel moisture and fuel particle size.

•

Control of the air-to-fuel ratio as a function of fuel moisture content.

•

Control of the combustion air temperature. Higher temperature air is required to
optimize combustion of higher moisture fuel.

•

Maintain controlled combustion with good turbulence and some residence time at
temperatures typically above 1500 C.

•

Air staging control. This involves controlling the proportion of airflow to the grate and
control of the over-fire air distribution (in the furnace area). A sophisticated air
control system will be installed that will maintain optimal combustion zone
temperatures for efficiency and control of pollutant emissions.

•

Maintain the temperature of the flue gas so it is in the range of 200 to 500 C for only
a short duration.

•

Provide thorough training to boiler operating personnel by the boiler vendor and by
experienced operating personnel from Harbert Power, a partner of MGELP.

Proposed emission monitoring
The MGELP has committed to the following monitoring of stack emissions in consultation
with the BC Ministry of Environment (MOE):
•

Continuous monitoring of the wood-fired boiler exhaust gas for in-stack opacity, the
concentrations of NOx, and oxygen, and the flow rate of dry gas. Data will be reported to
the MOE. Calibration and certification tests will be performed as required under the
permit.

•

Conduct emissions monitoring as required by the MOE.
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•

For the initial one to two years of operation, the wood-fired boiler exhaust gas will be
tested quarterly to measure the concentrations of filterable particulate matter, NOx, and
oxygen, and the dry gas flow rate to demonstrate compliance with permit criteria. The
subsequent monitoring program could then be revised based on previous results.

Appendix E – Regulatory Agency Comments and Proponent’s Responses

47

APPENDIX E6
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Response to comments on the Application from Health Canada (Meeting September
th

7 and letter September 10, 2007)

1. The following additional information was requested in regard to the potential
affects of truck traffic on country foods:
a) Explore with First Nations their concern about the effects of truck traffic
(particularly from Fort St. James) on harvesting berries beside the road.
b) Provide additional information on:
o Dust control measures implemented by the Ministry of Transportation on the
80 km segment of the road that it manages;
o Road users involved in management of remaining portion of the road; and
o Any dust control measures implemented by the users of this 100 km portion
of the road.
c) Potential for deposition of other toxic substances such as contaminants in diesel
emissions that could be absorbed into berries.
d) Options for mitigation in order that areas of concern identified by First Nations
might be addressed.
MGELP Response:
1 a) Mr. Vern Solonas (McLeod Lake Indian Band (MLIB)) asked MGELP to describe the
potential effects of diesel emissions and dust from truck traffic on berries. The MGELP
responded to this request on August 31.
On behalf of MGELP, Wayne Edwards spoke with Mr. Vern Solonas on September 14 and
17 to discuss the MLIB’s concerns about the potential impacts of MGEC truck emissions on
berries or other country foods and to inquire if these concerns had been adequately
addressed by the response provided earlier by MGELP.
Mr. Solonas clarified that the main concern was about the potential effects of road dust from
trucks using the forest service road between Mackenzie and Fort St. James. He indicated
that members of the MLIB harvest “Swamp tea” in June, and berries in late June through
September, in areas along this forest service road. Swamp tea is made from selected plants
that grow in wetland/muskeg areas.
Mr. Solonas indicated that the response provided by the MGELP adequately addressed the
MLIB’s concerns about the potential impacts of truck emissions on berries.
Mr. Solonas indicated it would be helpful after the MGEC has been issued an Environmental
Assessment Certificate if the MGELP could meet with the MLIB and the people that harvest
country foods along the MGEC trucking routes to:
• discuss the number of trucks that will be delivering fuel from the fuel supply
areas,
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• illustrate on a map the routes that the trucks will use and find out from MLIB
people where country foods are harvested;
• discuss potential effects of road dust; and
• depending on the interest of the MLIB expressed at this meeting, conduct a linear
tour of the Mackenzie to Fort St. James forest service road with people who
harvest country foods along this road to visit relevant areas of interest and
discuss concerns and practical mitigation options.
MGELP commits to consult further with the MLIB people who harvest country foods along
the Mackenzie to Fort St. James forest service road as described above following the receipt
of an Environmental Assessment Certificate,
1 b) The MGELP further investigated the management and use of the gravel roads between
the MGEC site and Fort St. James.
Road Management
The trucks delivering wood residue to the MGEC from Fort St. James will travel to and from
this destination on the forest service roads (FSR) illustrated in Figure 1. From the MGEC
site, trucks will travel south to the causeway that crosses the southern end of the Williston
Reservoir, then they will travel on the Finlay-Philip FSR to the 41 km marker, and continue
on the South Philip main line road. As shown in Figure 2, the trucks will continue on the
South Philip road until they reach the Ministry of Transportation’s Germansen Road. At this
junction, trucks will head south to Fort St. James, load, and return along the same route to
the MGEC.
The BC Ministry of Forests is responsible for the numerous forest service roads that are
illustrated in Figures 1 and 2. The Ministry of Forests requires users of these roads to obtain
road use permits. It then assigns responsibility for maintaining a forest service road to the
primary road user, typically every year or two. If a number of companies use the same road,
the primary user is responsible for tracking the usage of the road and charging other users a
fee to cover their share of the cost of road maintenance.
The Germansen Road is owned and maintained by the BC Ministry of Transportation and is
accessible to all without a permit or user fee.
Logging trucks delivering logs for Canfor and Abitibi Consolidated are the primary user of
the Finlay-Philip and South Philip roads. Canfor is currently the primary user of these roads
and is responsible for road maintenance. In addition, the forest service roads are used by
the public and First Nations for personal travel and by various companies using pickup and
delivery trucks for transport of people and supplies to work sites. Northgate Minerals
Corporation (Kemess South Mine) is the primary user of the Causeway across the Williston
Reservoir, with Canfor and Abitibi Consolidated being the other main industry users. Ore
concentrate is transported in 12 trucks per day from the Kemess mine site north of Williston
Reservoir. The trucks travel on approximately 380 km kilometres of gravel road extending
along the west side of Williston Reservoir, across the Causeway, and then to a rail spur near
the MGEC site. These trucks return to the mine site hauling fuel and grinding steel.
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Road Use
Table 1 itemizes the distance from the MGEC site to Fort St. James for the road sections
that will be used by the MGEC fuel delivery trucks. The total length of this route is
approximately 157 km. Eight-six (86) kilometres of the route, or 55% of the total distance, is
on forest service roads, with the balance on Ministry of Transport road. The vast majority of
the roads that will be used are gravel surfaced.
Table 1 Distance on Gravel Roads from Fort St. James to the MGEC Site

Industrial Roads

Road
Owner*
MOT or
private

Finlay-Philip FSR

MOF

S. Philip FSR

MOF

S. Philip FSR

MOF

Germansen Road
Total Length
FSR length

MOT

Road Section

From

To

West side of
MGEC site
Causeway
West side of
32 km
Causeway
marker
32 km
41 km
marker
marker
41 km
Germansen
marker
Road Turnoff
S. Philip FSR
Fort St.
turnoff
James
157
86
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(km)

% total
length

16

10.2%

32

20.4%

9

5.7%

45

28.7%

55

35.0%
100.0%
55%
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APPENDIX E7
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Response to comments on the Application from Health Canada and
Environment Canada (Meeting September 7th and letter September 10, 2007)
1. MGELP is to provide a written explanation of why it expects CO and NOx
levels to be lower than what was described and modeled, including
descriptions of:
o Good Combustion Practices that would be implemented (as outlined in
response to Health Canada’s issue #3);
MGELP Response:
MGELP provided a description of Good Combustion Practice and related information
on the proposed boiler design and computer control system and emission monitoring
system in its September 17 response to the Environmental Assessment Office and
federal agencies.
o Sludge handling practices that will be employed at the Project;
MGELP Response:
MGELP provided a description of the proposed sludge handling practices in
responses submitted to provincial and federal agencies on September 6 and
September 17 that address this information request.
o A comparison of the CO emission testing results for the Northwood
power boiler to that proposed for the MGEC;
MGELP Response:
MGELP provided a comparison of the CO emission testing results for the Northwood
power boiler to that proposed for the MGEC on pages 2 and 3 of the response
submitted to provincial and federal agencies on September 17.
o NOx and CO emission results for the Williams Lake Power Plant from
the National Pollutant Release Inventory (2005 or 2006 data) compared
to permit levels.
MGELP Response:
Table 1 summarizes the annual emissions from the Williams Lake Power Plant in
2005 and 2006 as reported by NW Energy (Williams Lake) Corp. (NPRI ID 6688) to
the National Pollutant Release Inventory, as well as the average emissions over
these two years.
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For comparison purposes, annual emissions from the Williams Lake Power Plant
were also estimated at permit conditions (Ministry of Environment permit PA8808)
assuming the plant operates 93% of the time (8147 hours/year). The emission
estimates were based on the permit concentrations for particulate matter (51 mg/m3
@ 7% O2) and NOx (321 mg/m3 @ 7% O2), and the permit gas flow rate (100 m3/s).
As the air permit specifies the discharge rate of dry gas at the actual oxygen content
in the stack, it was necessary to adjust this flow rate to 7% oxygen so that it is
consistent with the oxygen content used for the particulate matter and NOx permit
limits. The long-term oxygen content in the dry stack gas is 6.1 % based on annual
stack testing data for 1998-2004 provided by the BC Ministry of Environment. Using
this oxygen content, the stack discharge gas flow rate at 7% O2 is 106.47 dry m3/s.
As indicated in Table 1, the Williams Lake Power plant would emit approximately
159 tonnes/year of particulate matter and 1002 tonnes/year of NOx if it operated
93% of the year at the conditions authorized in its air permit. The actual emissions of
particulate matter are 27% of the estimated emissions at permit conditions, while the
actual emissions of NOx are 61% of the estimated emissions at permit conditions.
Actual emissions from the plant are below the maximum levels specified in the air
permit, which were based on engineering design data and vendor emission
guarantees available prior to plant operation. The fact that “actual emissions” are
below the estimated emissions at permit limits attests to the effectiveness of the
emission control equipment and boiler operating practices used at the Williams Lake
Power Plant.
Table 4 Annual Emissions from the Williams Lake Power Plant in 2005 and 2006
Annual Emissions Reported
Pollutant
Approximate
(tonnes/year)
Emissions at
Permit
2005
2006
Average
Concentrations
and Flow Rate*

Actual / Permit
Emissions
(%)

(tonnes/year)
Particulate Matter
Total PM

21.886

63.1

42.493

PM10

16.212

46.75

31.481

PM2.5

14.186

40.9

27.543

NOx

587.01

631.24

609.125

CO

769.66

887.4

828.53

SOx

77.52

79.61

78.565

VOC

52.714

54.13

53.422

159

27%

1002

61%

* Based on the permit limits for the wood residue fuelled power boiler (MOE permit PA 8808):
Particulate matter: 51 mg/m3 dry gas @ 20 C, 101.325 kPa and 7% oxygen;
NOx: 321 mg/m3 dry gas @ 20 C, 101.325 kPa and 7% oxygen;
Maximum rate of discharge from the stack: 100 m3/second dry gas @ 20 C and 101.325 kPa and
actual oxygen content.
Assumed oxygen content in discharge from stack: 6.1% dry gas @ 20 C and 101.325
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As a result of MGELP partner’s operating experience, the commitment to use Good
Combustion Practices, and the actual emission levels achieved at the Williams Lake
Power Plant, MGELP expects that pollutant emissions from the MGEC will also be
below the emission limits guaranteed by the vendor. However, for the purposes of
the MGEC air quality impact assessment, guaranteed emission limits were used.
o Emission rates that were used in the assessment of the MGEC
MGELP Response:
The supplier will guarantee that the power boiler meets the emission limits
summarized in Table 2 when firing wood residue. Such guarantees are based on
what the vendor will “guarantee” in regards to the technical capabilities of the
equipment. These emission limits will be used as the basis for the air permit from the
Ministry of Environment. NOx, CO and VOC emissions from the power boiler will be
controlled by implementation of Good Combustion Practice. Particulate matter (PM)
emissions will be controlled by a multiple cyclone collector followed by a highefficiency electrostatic precipitator.
Table 5

Design Stack Emission Limits for the Power Boiler
Power Boiler
Pollutant
mg/m3 dry, @ 8%
lb/MMBtu**
g/GJ**
oxygen*

Particulate matter (PM)

0.046

19.8

50

Nitrogen oxides (as NO2)

0.300

129

305 (160 ppm)

Carbon monoxide (CO)

0.400

172

407 (350 ppm)

*
**

Dry gas at standard gas conditions of 101.325 kPa and 20 ºC.
Higher heating value basis

The air quality impact assessment for the power boiler was based on the emission
limits for particulate matter, nitrogen oxides and carbon monoxide listed in Table 2
and the following values for SOx and VOC:
Pollutant

Power Boiler
lb/MMBtu*
g/GJ*

Sulphur oxides (SOx)

0.027

11.7

Volatile Organic Compounds (VOC)

0.017

7.3

*

Higher heating value basis

The emission rates modeled for the air quality impact assessment are consistent
with the values shown above and are presented in Table 5.4-14 on page 5-56 of the
Application.
2. MGELP agreed to provide documentation about how the metals levels in
primary clarifier sludge ash compare with ash from wood residue and, in
regard to mercury, to coal. MGELP also agreed to confirm that emissions of
metals are expected to be low.
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The distribution of metals in the particulate matter that will be emitted by the MGEC
was estimated from the concentration of metals measured in the ash in the wood
residue and the primary clarifier sludge. The relative contribution of the different
fuels to the estimated metals emissions was also determined. The analysis
consisted of the following steps:
•

Estimate the total ash from each fuel that goes into the boiler;

•

Estimate the metals input to the boiler from each fuel based on chemical
analysis of ash samples;

•

Estimate the emissions from the stack of the mineral (inorganic) component
of the particulate matter; and

•

Prorate the metals input to the boiler from each fuel to the emitted mineral
particulate matter based on the contribution of each fuel to the total ash input.

Table 3 presents the annual average fuel use and ash input to the boiler based on
engineering design data. The total ash input to the boiler on average will be 2054.2
kg/h of operation at the maximum continuous rating of the boiler (650,000 lb/h
steam). The predominant source of ash input to the boiler is from wood residue, at
94.14% of the total ash from all fuel sources. Sludge contributes 1.32% of the ash
input, while kraft soap contributes 4.54%. This fuel firing rate is the same as
assumed for modeling the impact of emissions on air quality.
Table 6 Average Annual Fuel and Ash Input to the Power Boiler at Maximum Continuous Rating
Primary
Wood
Clarifier
Kraft Soap
Totals
Parameter
Units
Residue
Sludge
wet tonnes/h
115.80
1.91
0.67
118.37
Wood residue firing rate
dry tonnes/h
57.90
0.67
0.53
59.10
Energy input

Million Btu/h

Fuel moisture content
Ash content in fuel
Total ash input to boiler
Percent of total ash input

% wet basis

1,089.82
50

10.59
65

17.05
20

%, dry basis

3.34

4.06

17.48

kg/h
%

1,933.8
94.14

27.1
1.32

93.3
4.54

1,117.47

2054.2
100

Samples of wood obtained from potential suppliers of wood residue in the wood
supply areas were analyzed to determine total ash content and the concentration of
metals present in the ash. Similarly, samples of primary clarifier sludge were
obtained from Pope & Talbot and analyzed to determine total ash content and the
concentration of metals in the ash. These results were previously submitted in
response to questions from Environment Canada on August 20, 2007. No data is
available on the metals content of kraft soap. The analytical test results for the
metals concentrations in wood residue and primary clarifier sludge are presented in
Table 4 based on the dry ash weight.
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Table 7 Metals Concentration in Samples of Wood Residue Ash and Primary
Clarifier Sludge Ash
Average Metals in Average Metals in
Note 1
Metals
Wood Ash
Sludge Ash
(%, dry)
(%, dry)
Aluminum, Al*
2.421667
0.643000
Arsenic, As
<
0.002000
0.002000
Barium, Ba
0.258833
0.041000
Boron, B
0.022550
0.001700
Cadmium, Cd
0.000950
0.000200
Calcium, Ca
18.833333
27.900000
Chromium, Cr
0.005317
0.008600
Cobalt, Co
0.000933
0.000500
Copper, Cu
0.007850
0.003300
Iron, Fe
1.855000
0.826000
Lead, Pb
<
0.001150
0.001000
Lithium, Li
0.001000
0.000500
Magnesium, Mg
2.566667
1.450000
Manganese, Mn
1.078000
0.224000
Mercury, Hg
0.000003
0.000002
Molybdenum, Mo
<
0.002000
0.002000
Nickel, Ni
<
0.007833
0.005000
Phosphorus, P
0.833333
0.209000
Potassium, K
4.090000
0.164000
Silicon, Si
10.618333
5.450000
Sodium, Na
0.228333
5.040000
Strontium, Sr
0.060767
0.028800
Titanium, Ti
0.038250
0.016300
Vanadium, V
0.002653
0.001730
Zinc, Zn
0.200167
0.025500
Total
43.14
42.04
Note 1: Values preceded by a "<" are the method detection limits and indicate the
actual concentration is less than this value.

To estimate the metals present in particulate matter emissions from the MGEC it is
necessary to estimate the mineral fraction of these emissions. Such data was
developed by the US EPA (2001)12 through rigorous testing in 2001 of the
composition of particulate matter (PM2.5) emitted by an industrial wood-fired boiler.
This data is well suited to estimate the mineral fraction in the particulate matter that
will be emitted by the MGEC as testing was done on a boiler of similar design and
equipped with similar emission control equipment, as listed below:

12

US EPA, 2001, Source Sampling Fine Particulate Matter Wood-Fired Industrial Boiler, US EPA-600/R01/106, prepared by National Risk Management Research Laboratory, Research Triangle Park, December.
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•

•

Boiler features:
o Modern water-tube boiler rated at 165,000 lb/h of steam at 960 psig/750 F;
o with pneumatic stoker;
o Vibrating grate and pneumatic stoker;
o Primary fuel: chipped/shredded whole trees, branches and cuttings;
o Backup and start-up fuel: natural gas;
Emission control:
o Multiple cycle followed by and electrostatic precipitator.

Elemental carbon and organic carbon values were determined for samples of
particulate matter collected with and without an XAD-coated annular denuder in front
of the particulate filter. The results measured using a denuder in place were
considered by the US EPA to be the most representative of the organic fraction in
the particulate matter as it prevents adsorption of gas-phase semi-volatile organic
compounds on the quartz particulate matter filter. The results from two days of
testing indicate the mean combined weight percent of elemental carbon and organic
carbon in the fine particulate matter samples was 46.4%.
The emission rate of organic and mineral particulate matter from the MGEC was
estimated using the weight percent reported from the US EPA test program. The
results of this calculation are presented in Table 5. The estimated mineral particulate
matter emission rate is 12.50 kg/h, calculated as 46.40% of the total particulate
matter emission rate of 23.32 kg/h. This is the same particulate matter emission rate
used in the Application to assess air quality impacts.
Table 8 Estimated Emissions of Organic and Mineral Particulate Matter from the
Power Boiler at Maximum Continuous Rating
Particulate Matter Component
Organic Particulate Matter
Mineral Particulate Matter
Total Particulate Matter

(%)

kg/h

46.40
53.60
100

10.82
12.50
23.32

The estimated emissions of metals in the particulate matter from the power boiler
are summarized in Table 6 by fuel type. Total metal emissions are estimated to be
5.144 kg/h. Because no data is available on the metals content of ash present in
kraft soap, the metals emission rates from this fuel are shown as zero. The effect of
this data gap on the estimate of metal emissions is small because kraft soap
comprises only 4.5% of the total ash input to the boiler (Table 3). Assuming the total
metals content in kraft soap ash is similar in magnitude to that found for both wood
residue ash and sludge ash (approximately 42%, as indicated in Table 4), the metals
from kraft soap would increase the total emission rate of metals to 5.383 kg/h, an
increase of only 4.6%.
Because wood residue is the primary boiler fuel, it contributes the majority of metal
emissions. As shown in Table 6, metals from sludge contribute 2.2%, or less, of the
total amount emitted of any of the metals except sodium, where the contribution
increases to 23.6%.
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The metals emissions from MGEC are estimated to be low and are therefore very
unlikely to present any risk to the environment or human health. In fact, the MGEC in
combination with the shut-down of the P&T boiler will reduce particulate matter and
therefore associated emissions of metals.
Table 9 Estimated Metal Emissions from the MGEC and the Contribution from Different Fuels
Metals scan
Aluminum, Al*
Arsenic, As
Barium, Ba
Boron, B
Cadmium, Cd
Calcium, Ca
Chromium, Cr
Cobalt, Co
Copper, Cu
Iron, Fe
Lead, Pb
Lithium, Li
Magnesium, Mg
Manganese, Mn
Mercury, Hg
Molybdenum, Mo
Nickel, Ni
Phosphorus, P
Potassium, K
Silicon, Si
Sodium, Na
Strontium, Sr
Titanium, Ti
Vanadium, V
Zinc, Zn
Total Metals
Total Mineral
Matter

From Wood
Ash, kg/h

% All
Fuels

From Sludge
Ash, kg/h

0.2849
0.0002
0.0305
0.0027
0.0001
2.2158
0.0006
0.0001
0.0009
0.2183
0.0001
0.0001
0.3020
0.1268
0.0000
0.0002
0.0009
0.0980
0.4812
1.2493
0.0269
0.0071
0.0045
0.0003
0.0236
5.0753

99.6
98.6
99.8
99.9
99.7
98.0
97.8
99.3
99.4
99.4
98.8
99.3
99.2
99.7
99.0
98.6
99.1
99.7
99.9
99.3
76.4
99.3
99.4
99.1
99.8

0.0011
0.0000
0.0001
0.0000
0.0000
0.0460
0.0000
0.0000
0.0000
0.0014
0.0000
0.0000
0.0024
0.0004
0.0000
0.0000
0.0000
0.0003
0.0003
0.0090
0.0083
0.0000
0.0000
0.0000
0.0000
0.07

11.77

0.16

% All
Fuels
0.4
1.4
0.2
0.1
0.3
2.0
2.2
0.7
0.6
0.6
1.2
0.7
0.8
0.3
1.0
1.4
0.9
0.3
0.1
0.7
23.6
0.7
0.6
0.9
0.2

From Soap
Ash, kg/h

% All
Fuels

All Fuels,
kg/h

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.2860
0.0002
0.0305
0.0027
0.0001
2.2618
0.0006
0.0001
0.0009
0.2196
0.0001
0.0001
0.3044
0.1272
0.0000
0.0002
0.0009
0.0984
0.4815
1.2583
0.0352
0.0072
0.0045
0.0003
0.0236
5.1445

0.57

% Total
Metals
5.56
0.00
0.59
0.05
0.00
43.96
0.01
0.00
0.02
4.27
0.00
0.00
5.92
2.47
0.00
0.00
0.02
1.91
9.36
24.46
0.68
0.14
0.09
0.01
0.46
100.00

12.50

Mercury emissions from the MGEC were estimated using the mercury emission
factor provide by the US EPA in Volume I, Chapter 1 of AP-42 (Fifth Edition)13. The
uncontrolled mercury emission factor is 3.5x10-6 lb/million Btu fuel input (higher
heating value). The level of mercury capture inherent to a wood-fired boiler with an
electro-static precipitator, as proposed for the MGEC, is unknown, but some level of
mercury capture by ash is expected to occur. Assuming conservatively that there is
no mercury capture, the mercury emission rate for the MGEC at the average annual
design energy input rate to the boiler (1117.47 million Btu/h) is 1.774 g/h. Annual
mercury emissions assuming no capture are estimated to be 14.45 kg/year,
assuming continuous operation 93% of the year at the maximum continuous rating
of the boiler. For comparison, the annual mercury emissions reported to the NPRI for
the Williams Lake Power Plant were 10.85 kg/yr and 11.15 kg/yr for 2005 and 2006,
respectively.

13

http://www.epa.gov/ttn/chief/ap42/ch01/final/c01s06.pdf
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MGEC will generate approximately 478 GWh per year of electricity assuming it
operates 93% of the year at its maximum continuous rating and sells cogenerated
steam to Pope & Talbot. For calculation of mercury emissions per unit of electrical
power output comparable to a stand-alone plant, the hypothetical annual power
output assuming no steam sales is 606.9 GWh. On this basis, the mercury emission
intensity is 14.45 kg/0.6069 TWh (equal to 23.9 kg/TWh). The Canada Wide
Standards for mercury emissions from new coal-fired electric power generating
plants range from 3 kg/TWh to 15 kg/TWh, depending on the type of coal. However,
new coal-fired power plants are typically larger than the MGEC and therefore on an
annual basis is expected to contribute more emissions of mercury than the MGEC.
For example, the Genessee 3 power plant in Alberta is 490 MWs compared to 50
MWs for the MGEC.
3. MGELP agreed to have its wildlife biologist (Thomas Roy) call Andrew
Robinson of Environment Canada to discuss the work and material
presented in the Application in more detail and to provide additional
information from the field studies that may be requested during this
discussion.
Thomas Roy, wildlife biologist for the MGEC contacted Andrew Robinson to discuss
the wildlife work in the Application and provide further information as requested. A
conference call was arranged Mr. Robinson for Friday September 14, 2007. Mr. Roy
confirmed that Mr. Robinson did not attend the call and subsequently has been
unable to reach him.
MGEC did receive an email from Mr. Robinson on September 12, 2007 that outlined
potential project off-set initiatives for the wetland and use of Nest Boxes. MGELP
plans to implement the use of Nest Boxes in the project area.
4. Clarify MGELP’s proposal to establish a Sustainability Fund
MGELP proposes the implementation of a Sustainability Fund as part of its Project
commitments. The intent of this program is to provide funding to the community in
support of environmental or energy efficiency initiatives.
The guiding principles of the fund are anticipated to be as follows:




Support community and First Nations environmental or energy efficiency
goals
Providing seed funding for environmental or energy efficiency projects
Potentially leverage funding from the Sustainability Fund with outside sources
of money to achieve broader environmental or energy efficiency goals

MGELP was asked by Environment Canada and Health Canada to consider dioxin
and furan testing for the MGEC. MGELPs position regarding this request was
detailed in previous responses to Environment Canada and Health Canada. Should
federal agencies determine that MGELP must conduct dioxin and furan testing
(there is no legislated requirement for dioxin and furan testing for facilities such as
the MGEC), MGELP would divert funds from the Sustainability Fund in order to
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conduct such testing. Recent cost estimates for dioxin and furan testing indicate a
cost of approximately $100,000. This would represent a significant portion of the
Sustainability Fund. It is MGELPs opinion that money from the Sustainability Fund
could be more meaningfully spent directly in the community to support
environmental or energy efficiency initiatives.
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APPENDIX E8
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Response to comments on the Application from Natural Resources Canada in
an Email dated September 21, 2007

1) In regards to the types of fuel that will be used (wood & natural gas), how will
energy from each source be differentiated?
MGELP’s Response
MGELP will keep a record of the volumes of each fuel type that is consumed. Trucks
delivering wood waste and primary clarifier sludge to the MGEC will be weighed at
the MGEC's weigh scale. The amount of natural gas that is consumed will be
metered at the on-site metering station.
2) Project decomissioning phase:
MGELP’s Response
MGELP provided a description of project decomissioning activities in Section 3.5.4
Dismantling and Abandonment and Section 3.7 Project Construction, Operations
and Reclamation Costs of the Application for an Environmental Assessment
Certificate.

Appendix E – Regulatory Agency Comments and Proponent’s Responses

60

APPENDIX E9
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Response to request from Environment Canada agreed to at a meeting on September
7th
1. MGELP agreed to have its wildlife biologist (Thomas Roy) call Andrew Robinson
(Senior Environmental Assessment Officer) of Environment Canada to discuss the
work and material presented in the Application in more detail and to provide
additional information from the field studies that may be requested during this
discussion.
Thomas Roy, who conducted the assessment of the potential impacts of the MGEC on
vegetation and wildlife, spoke with Andrew Robinson on September 26 to discuss the
methods and findings related to the MGEC application, and to respond to questions. As a
result of this discussion, it was agreed that Thomas Roy would provide the following
summary of the observations/recommendations within areas designated as wetland (TRIM
Water - refer to Figure F-7 below (from Appendix F of the Application).
Overall, the wetland area was assessed over a period of three days in April of 2006, 5 days
in June of 2006 and 5 days in September of 2006. As the MGEC projected footprint was
primarily disturbed, we focused much of our attention on the wetland area. This included
surveying/assessing the wetland both at dusk and at dawn for several hours each field day
and included walking tight transects spaced at 20m intervals and recording incidental
sightings. The primary waterbody within the wetland (open water habitat) was also assessed
each morning and evening by walking the waters edge over the linear length of the wetland.
Stick nests and nest cavities were also assessed during this period as well as a check was
made of minnow traps (5 separate locations), which had been deployed along the length of
the wetland. Our raptor assessment within the wetland area included an observation post on
higher ground set up with a high powered and anchored spotting scope used to observe the
tops of all trees on-site for stick nests as well as for incidental sightings. Our owl
assessment was completed in both April and June along the wetland area using call
playback for target species expected to occur in the area.
From the various assessments conducted on-site, I concluded that the wetland area was
fairly well used by various wildlife including waterfowl. No fish were observed over the
course of our assessments in the wetland area. Significant observations over the three
assessment periods included the observation of Canada Geese (several breeding pairs),
Cinnamon Teals, Mallards, Northern Shoveler, several unidentified Snipes, Buffleheads,
American Widgeons, Long Billed Dowitcher, Common Snipe, Killdeer as well as Barn (two
pairs making use of existing accommodations set up along the perimeter of the Pope &
Talbot sewage lagoon) and Violet Green Swallows. Raptor observations included a Great
Horned Owl at one of our calling stations as well as a mating pair of Red-Tailed Hawks (nest
observed). The wetland area is also frequented by a herd of white tail deer (approximately
20-30 individuals), black bears (spotted in the wetland on several occasions), fox as well as
coyotes.
Hydrologically, the wetland is controlled by inflow from seepage output from the existing
Pope & Talbot sewage lagoon as well as by several active beaver dams (both upstream and
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downstream of the main access road) along the southern boundary of the wetland, which
back up the water upstream of the main access road (refer to Plate 1 below). In this area,
both beaver and muskrats were observed as well as the highest concentrations of waterfowl
species. The high concentration along the southern most extent of the waterbody was
undoubtedly due to combination of open water and significant aquatic vegetation providing
excellent cover from raptors in the area as well as nesting opportunities. As one progresses
upstream from the main access road, water depths and overall percentage of open water
habitat decreases significantly including a noticeable absence of aquatic vegetation
immediately downstream of the Pope & Talbot ash pond outlet (northern extent of wetland –
refer to Plate 2 below). Historical beaver activity was also observed in the northern part of
the wetland, although no current observations were documented.
As far as general recommendations in regards to potential restoration activities, from my
observations, the wetland ecosystem might benefit from a nesting box program geared more
towards the blue listed Barn Swallow species which were observed in the area. MGELP has
committed to construct up to 5 nesting platforms in areas of the MGEC site left undisturbed
from clearing and site preparation. MGELP has also committed to leave a minimum 15metre uncleared buffer area around the perimeter of the site where the ash landfill will be
located.
If you have any questions or require further information on the biophysical impact
assessment for the MGEC, please do not hesitate to contact me.
Thomas Roy, R.P. Bio., B. Sc.
Cascadia Biological Services
1442 White Pine Terrace
Victoria, BC V9B 6J3
cascadiabiological@shaw.ca
(250) 474-0102
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Plate 1

Wetland immediately upstream of main access road near
southern boundary (Plate 5.8-4 in Application)

Plate 2

Wetland immediately downstream of sewage lagoon outlet near
northern boundary (Plate 5.8-3 in Application)

Appendix E – Regulatory Agency Comments and Proponent’s Responses

64

APPENDIX E10
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Comment from Environment Canada in email from Phil Wong dated September
27, 2007:
We are concerned with the estimated mercury releases to air from this facility. According to
NPRI data, this would rank MGEC as the 4th highest mercury emitter in BC, accounting for
about 5% of total emissions.
How confident is MGEC in the emission factor (EF) that was used for this estimate? Is it
possible to compare this EF with estimated mercury releases to air based on mass balance /
metals content of the fuel?
Regardless of the size of the plant, the optics of exceeding the CWS for mercury releases
from coal-fired power plants is not good.
Is it feasible with to use a baghouse rather than ESP? This would allow for activated carbon
injection / capture of mercury. Are there any alternate mercury control (or pollution
prevention) options available or under consideration? What other assurances or
commitments (stack monitoring, etc.) can MGEC provide?
MGELP Response:
Further research has been done of the published literature to develop an improved estimate
of the potential emissions of mercury from the MGEC. The estimate provided in our
response to the question of mercury emissions raised at the meeting on September 7th was
based on the nominal emission factor of 3.5 x 10-6 lb/million Btu provided by the US EPA in
Volume 1, Chapter 1 of AP-42 (5th Edition). From a review of the supporting documentation1
for the development of this factor we found that it is the overall average of the emission
factors determined from tests of a variety of different types of wood-fired boilers and
particulate matter control technologies, some with no particulate matter control and others
with electrostatic precipitators, fabric filters, or wet scrubbers. Mercury emission factors
reported for boilers with no control were typically an order of magnitude higher than boilers
with particulate matter controls, and thus the average is biased high by including these test
results. The nominal US EPA emission factor for mercury over-estimates the potential
mercury emissions from the MGEC because it does not reflect the particulate matter
reduction that will be achieved by the proposed electrostatic precipitator.
The US EPA data set2 used to develop the average mercury emission factor includes five
tests of stoker boilers fired with wet wood and bark and equipped with an electrostatic
precipitator to control particulate emissions. These test results are representative of the
equipment and fuel proposed for the MGEC. Table 1 summarizes the emission test results
extracted from the EPA dataset. The average mercury emission factor for these tests is 4.16
x 10-7 lb/million Btu input.

1 US

EPA, 2001, Background Document Report on Revisions to 5th Edition AP-42, Section 1.6, Wood Residue
Combustion in Boilers, Eastern Research Group, July.
http://www.epa.gov/ttn/chief/ap42/ch01/bgdocs/b01s06.pdf
2 US EPA Section 1.6, related information, http://www.epa.gov/ttn/chief/ap42/ch01/related/c01s06.html.
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Table 1 Mercury Emission Test Results from the US EPA for Stoker Fired Boilers
Equipped with an ESP and Burning Wet Wood

Fuel

Boiler Type

Wet Wood

Stoker

Wet Wood
Wet Wood
Wet Wood
Bark/Wet
Wood

Not Reported*
Stoker
Stoker
Stoker

Particulate
Control
ESP
ESP
ESP
ESP
ESP

Number of
tests
1
2
2
2
1

Mercury
Emission
Factor
(lb/Million Btu)
3.34E-07
4.02E-07
3.22E-07
7.43E-07
2.78E-07
Avg. 4.16E-07

Std Dev 1.88E-07
Std error 45.3%
* Assumed to be stoker boiler
A revised estimate of potential mercury emissions from the MGEC was developed using the
total energy input to MGEC from all fuels and the average mercury emission factor
determined above. The potential mercury emissions from the MGEC are now estimated to
be 1.7 kg/year. This is equivalent to a mercury emission intensity of 2.8 kg/TWh, assuming
hypothetically that the MGEC utilizes all of the produced steam for electricity generation (no
steam sales to Pope & Talbot) and produces 606.9 GWh annually. This mercury emission
intensity is below the lowest Canada Wide Standard for mercury emissions from new
coalfired electricity generating plants (3 kg/TWh -15 kg/TWh, depending on type of coal).
The proposed type of emission control equipment will achieve low particulate matter
emission levels and is considered to be best available control technology. Mercury
emissions are expected to be very low and to not warrant consideration of alternative
emission control equipment, such as a fabric filter. The EPA test data show that mercury
emissions from wood fired boilers equipped with a fabric filter are comparable to those
achieved with an electrostatic precipitator. There is also the added concern from a design
and operational perspective of the risk of fire in a fabric filter from carry-over of hot carbon
particles from the boiler furnace into the filter.
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APPENDIX E11
Application for an Environmental Assessment Certificate for the
Mackenzie Green Energy Centre
Comment from Environment Canada via email dated September 27 (Phil
Wong):
Environment Canada (EC) recommends that MGEC should commit to a single screening
level test for trace organics, to be conducted in conjunction with one of the already planned
quarterly manual stack tests for other regulated pollutants during the first year of operation.
Standard protocol for trace organics monitoring would entail testing in triplicate. The
recommendation for a single run is in recognition that the risk for elevated trace organics
emissions from the proposed facility is relatively low. This recommendation would also allow
MGEC to save substantially on the cost of testing. We believe that the incremental cost for
this monitoring and analysis work would be in the order of $6000 - $8000.
If the results of the screening test shows that trace organics are less than the legal detection
limit for dioxins and furans, and that PAH concentration is less than 5 ug/dscm (per CCME
guideline for solid waste incinerators), then we propose that further trace organics
monitoring is not necessary.
If the results show otherwise, then we suggest that MGEC commit to evaluate potential
causes for the elevated level(s); make the necessary changes; and commit to re-testing
within 6 months.
MGELP Response:
In our previous response to the request for testing of trace organic emissions from the
MGEC we reported test data from a similar wood-fired power boiler in Prince George at the
Northwood pulp and paper mill that is equipped with a multiclone for particulate matter
control. These tests found PAH concentrations were less than 2 μg/dscm (microgram per
dry standard cubic meter) and dioxin/furan concentrations were at least 40 times lower than
Environment Canada’s Limit of Quantification of PCDD/PCDF (32 pg TEQ /dscm). MGELP
believes these results are an upper estimate of the emissions of trace organics likely to
occur from the MGEC because MGEC will be equipped with an electrostatic precipitator to
achieve much lower particulate matter emissions. The concentration of particulate matter
discharged from the Northwood power boiler was 130-195 mg/m3 (12% O2) compared to 50
mg/m3 proposed as the permit limit for the MGEC.
The dioxin/furan emissions measured in the tests of the Northwood power boiler are less
than 1% of the Canada Wide Standard for new pulp and paper mill boilers burning salt-laden
wood residue (note that this standard does not apply to the MGEC as it will not be burning
salt-laden wood residue). Using a more conservative NPRI (National Pollutant Release
Inventory) emission factor that is based on a variety of fuels, boiler designs, and firing
conditions, dioxin and furan emissions from the MGEC may be 9% of the Canada-Wide
Standard for new wood-fired power boilers at pulp and paper mills burning salt-laden wood
residue.
Del Reinheimer, the Environmental Management Section Head at the regional office of the
BC Ministry of Environment, has confirmed to Environment Canada and the Environmental
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Assessment Office that monitoring of dioxins, furans, or PAHs have not been required for
boilers burning clean wood waste.
MGELP believes that the testing program recommended by Environment Canada is not
warranted for the MGEC because of the low levels of trace organics known to be emitted by
modern and efficient power boilers burning clean wood residue, evidence of very low
measured concentrations of trace organics emitted from the Northwood power boiler
compared to the standards reference by Environment Canada, and that such testing is not
required for other similar facilities in BC. With respect, the rationale provided by Environment
Canada does not support its request for screening level testing, as emissions from the
MGEC will be lower than the emission standards for the types of new sources referenced by
Environment Canada.
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