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1.0 Introduction 
Lafarge Canada Inc. (Lafarge) is evaluating alternatives to fossil fuels and their optimum use in 
the cement manufacturing process at the Brookfield Cement Plant. As part of Lafarge’s 
commitment to low carbon economy, Lafarge is studying the substitution of traditional fuel 
sources with locally derived, sustainable, Low Carbon Fuel (LCF) sources to reduce imported 
fossil fuel use, and lower carbon and other emissions. With recent research that indicates scrap 
tires are a promising alternative fuel, the Brookfield cement plant is looking to amend their 
existing Industrial Approval to using Tire Derived Fuels (TDFs) as a fuel source. 

Lafarge’s goal is to be open and transparent, and encourage public and stakeholder 
involvement in the study and use of TDFs at the Brookfield Cement Plant. The purpose of a 
consultation report in the application process is to allow the proponent to identify and consider 
issues that are important to the public and to provide stakeholders with an opportunity to receive 
information about, and provide meaningful input to the application process.  Described in the 
following sections are the consultation activities that were undertaken and the information that 
was discussed. 

2.0 Public Consultation Activities Completed 

2.1 Ecology Action Nova Scotia Meeting – August 18, 2016 
On August 18, 2016, the Environment Director of Lafarge met with three representatives of 
Ecology Action Nova Scotia at Ecology Action office in Halifax Nova Scotia. At this meeting, 
Lafarge gave an introduction to the upcoming application project for TDFs to be used as an 
alternative fuel at the plant. Ecology Action was also given the date of the Public Meeting to post 
on their website. 

2.2 Shortts Lake Residents Meeting #1 - September 28, 2016 
On September 28, 2016, representatives of Lafarge met with residents living near Shortts Lake 
at the Lafarge Brookfield cement plant in Brookfield Nova Scotia. Lafarge verbally invited the 
Shortts Lake community to visit the site for an introductory meeting. At the meeting, Lafarge 
representatives announced their plans to apply for a new LCF at the plant and their 
collaboration with Dalhousie University on TDFs.  Dr. Mark Gibson was introduced as a 
collaborator with his research team to support the environmental testing for the project. The 
Shortts Lake residents were encouraged voice their concerns or questions throughout the 
application and testing process. 

The questions that were raised during this meeting were mainly related to air emissions and 
environmental testing that would have to be done at the plant. The following questions were 
asked: 

• Would you consider air monitoring near the plant? 
• What are the weird smells and odors that started last year? 
• Would there be more upsets? 
• Would it be consistent in burning? 
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• How will the testing protocol look like compared to the current process to the new one? 

Attendees signed in at the plant front desk as guests for the meeting. The attendance list is 
shown in Figure 1a and 1b (below). 

Figure 1a and 1b. List of Attendees Shortts Lake Residents Meeting #1 

In response to these concerns, Lafarge scheduled a follow up meeting for October 20, 2016 to 
answer questions before the Public Meeting that day. 

2.3 Press Release – September 28, 2016 
On September 28, 2016 Lafarge had a Press Release to announce the new LCF initiative at the 
Brookfield cement plant and partnership with Dr. Mark Gibson from the Dalhousie University. 
The press release included information on Dr. Gibson’s research on TDFs and Lafarge’s 
commitment to a low carbon economy. The Public Meeting information was posted for 
stakeholders and community members to attend and learn more details about the project. The 
Press Release is attached in Appendix A. 

2.4 Shortts Lake Residents Meeting #2 – October 20, 2016 
On October 20, 2016 representatives from Lafarge met with Shortts Lake residents at the 
Holiday Inn in Truro Nova Scotia. This meeting was scheduled in response to their concerns 
raised at the first meeting. Dr. Mark Gibson was introduced at this meeting to the community 
and he gave a presentation on his research, the results of his TDF study, and the environmental 
testing that will be done at Brookfield. Lafarge representatives confirmed that environmental test 
results from the plant, including air modeling, will be shared with the Shortts Lake residents. 

All guests signed in and provided contact information for Lafarge to send additional information 
to. Lafarge’s representatives and Shortts Lake residents who were present at the meeting are 
provided below in Table 1. 

Table 1. Attendees at the Shortts Lake Residents Meeting #2 

Attendees Affiliation  
Robert Coming Lafarge Canada – Environment Director 
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Frederic Bolduc Lafarge Canada – Plant Manager at Brookfield Plant 
Amanda Kiu Lafarge Canada – Environment Compliance Coordinator 
Dr. Mark Gibson Dalhousie University 
Calder Creelman Shortts Lake Resident 
Donna Creelman Shortts Lake Resident 
Cathy Fisher Shortts Lake Resident 
Scott Fisher Shortts Lake Resident 
Marilyn Groves Shortts Lake Resident 
Audrey Slipp Shortts Lake Resident 
Bob Peterson Shortts Lake Resident 
Carol Peterson Shortts Lake Resident 
Gerry Greene Shortts Lake Resident 
Jim Harpell Shortts Lake Resident 

 

From this second meeting, the Shortts Lake residents had concerns and feedback that can be 
grouped into these broad categories: 

• The levels of heavy metals released to the environment; 
• The testing plan that will take place at the plant and results from an air model at the site; 
• Potential contamination of Shortts Lake.  

The Shortts Lakes residents detailed questions and concerns are listed in below in Table 2. 
Lafarge planned a follow up meeting (Shortts Lake Meeting #3 – January 26, 2017) to answer 
the questions present during this meeting and to collect additional information to answer their 
questions. 

Table 2. Questions from Shortts Lake Residents Meeting #2 

Category Questions and Comments Lafarge's Response 

Environmental data 
from the Plant 

Would like to see the weather station data 
on website (or have access) 

Lafarge is willing to share this 
information, will need to study 
technical approach on how best to 
accomplish this. 

10 years ago, scientific studies showed 
that burning tires wasn’t a good idea, what 
is the difference this time? 

A lot has changed. Additional 
studies have been done in the 10 
year period, there is more data to 
support the use of scrap tires as a 
lower carbon fuel, Lafarge has 
learned to work with independent 
researchers such as those from 
the University of Dalhousie, a Pilot 
Approach is being proposed where 
results will be shared with the 
community prior to permanent, 
extended use. The plant is also 
installing Continuous Emission 
Monitors. 

What does “testing” mean?  In this context, it refers to the 
validation of laboratory testing 
carried out at Dalhousie 
University. The specific emission 
testing particulars will be reviewed 
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by Dalhousie and Nova Scotia 
Environment. It will be wide 
ranging including cement quality 
testing, process data 
assessments, continuous emission 
monitoring, as well as other 
practical observations.   

How will the pilot be tested in Brookfield 
(after the lab testing was done)?  

A Test Plan is being prepared to 
describe this in detail but it will 
encompass process data 
collection, continuous emission 
data, product quality testing, 
laboratory testing, and emission 
testing. 

What is the frequency of testing, do you 
start after the flame is at full temperature, 
top or bottom of stack? Etc… (he wants 
details on the test) 

 A test plan is being prepared to 
describe this in detail and will 
include multiple evaluations.  The 
source emission testing program 
will be conducted in accordance 
with NSE requirements which 
require operating at a maximum 
condition.  Typically, the plant is 
started up on traditional fuels and 
when operating temperatures are 
reached raw materials are added 
and other fuels are introduced. 

How will you do the baseline testing? Will 
you have the same protocols? How do we 
know you don’t burn ‘cleaner fuels’ during 
this test instead of the real tires 

 Dalhousie researchers will 
oversee both baseline emission 
testing and emission testing with 
scrap tires. Scrap tires will be 
supplied by third parties not under 
Lafarge’s control.  Records are 
kept of materials used.   

Are you burning 30% tires right now and 
increasing to 50%? 

The Brookfield plant is currently 
providing up to 30% of its fuel 
needs from plastics, glycerine, and 
shingles. The use of scrap tires, 
which are not in current use, will 
increase the use of lower carbon 
fuels from 30% to almost 50%. 

Heavy metals 

Noted heavy metal analysis has not been 
completed 

Heavy metal analysis will be 
included in baseline and scrap tire 
tests and results will be made 
available. 

Are there a lot more dangerous 
compounds in bigger tires (e.g. car tires vs 
heavy machinery)? Which tires will we 
burn? 

We will be using local tires and the 
upper size will be limited by the 
kiln feed opening dimensions. 
While chemistry is kept as a 
closely held trade secret by tire 
manufacturers, previous studies 
are available to the research team.  
Emission testing will include heavy 
metals and results will be shared. 

If we don’t burn the tires hot enough, ‘nasty 
metals’ will be produced. 

Tires are injected at extremely 
high temperatures and the non-
combustible fractions (such as 
metals) are incorporated into the 
cement produced. These 
temperatures result from the 
process requirements needed to 
make quality cement.  Emission 
testing will include metals and 
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results will be shared. 

Concerned about the heavy metals that 
end up in cement - do they end up in the 
soil/ground? (experience in China with 
contaminated lands with heavy metals) 

Trace metals are present in all raw 
materials and solid fuels.  When 
cement is used in making 
concrete, these metals are 
chemically bound within the 
concrete.  In fact, cement is one of 
the solutions used in Brownfield 
applications due to this 
characteristic. Cement produced 
at the cement plant is continuously 
submitted to quality control testing 
to meet CSA and other standards. 

Will testing include heavy metals? How and 
who will be conducting the testing 
(including heavy metals)? 

Testing will include heavy metals 
and results will be shared. Some 
testing will consist of samples sent 
to third party laboratories, 
potentially at the University of 
Dalhousie. Other emission testing 
consists of third party experts 
inserting probes into the stack to 
collect samples.  This will be 
overseen by researchers from 
Dalhousie. Some testing will rely 
on process and continuous 
emission monitors, again this will 
be made available to the research 
team for evaluation. 

Plant Processes 

If the tire burning is profitable but not 
environmentally safe, will we stop the tire 
burning? 

 Lafarge must comply with all 
Nova Scotia Environment’s 
emission limits and other 
conditions of operation. Results 
will be shared with the public.  
Based on current data and 
experience elsewhere there is high 
confidence in the safe use of scrap 
tires as fuel in cement plants and 
this will be confirmed in proposed 
validation tests.   

Is the tire system built already? Lafarge must obtain a Pilot 
Approval from Nova Scotia 
Environment prior to construction. 
The current proposal is to 
commence construction of the 
system Summer, 2017 

What is going to be different at the plant 
process that makes this burning ok now vs 
10 years ago? 

The plant is installing continuous 
emission monitors.  The plant 
team has more experience with 
alternative fuels.  Lafarge has 
learned to work with partners, 
such as Dalhousie researchers 
and further research has been 
carried out by Dalhousie 
researchers (and is available) 
including combustion testing. 

Are you burning motor oils right now? We are burning used oils right now 
Concerned with strong odour smells There should be no odour smells, 

please report the date and time of 
when odours were noted to help 
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determine their source 
Concerned with the temperature reaching 
the hottest point with the door opening in 
the kiln 

The tire injection door will be open 
only for a few seconds and will not 
have a large effect on the 
temperature of the kiln. The 
temperature in the kiln is 
monitored as well.  

Shortts Lake Water 

Is there anything going into the lake? The plant does not currently 
discharge water into Shortts Lake.  
Air dispersion models are being 
developed and will be shared.   

The lake water is important to us, if you 
take the boats out of the water, the water is 
clean enough to drink. 

Lafarge understands the 
importance of good water quality 
to the enjoyment and use of the 
local community and shares a 
desire to protect and if possible 
enhance local water quality. 

Concerned about the safety of residents 
living further than Shortts Lake (dispersion 
model) 

The air dispersion model is being 
developed and will be made 
shared. 

Discussion about human waste being 
discharged into the lake from local 
fishermen 

We have looked into having a 
portable toilet installed at the 
location but there are concerns 
about maintaining the facility. 

2.5 Public Meeting – October 20, 2016 
The Public Meeting notice was sent out via postcards and newspaper advertisement. A total of 
1470 postcards were sent to neighbors and residents in the local area in October. The Lafarge 
Brookfield website also posted a link to information about the Public Meeting. On October 18, 
2016 The Truro News, New Glasgow News, and The Citizen printed the Public Meeting date, 
time, and information. The postcard and newsprint invitations can be seen in Appendix B. 

On October 20, 2016, the Public Meeting was held at the Holiday Inn in Truro Nova Scotia 
between 3 pm to 7 pm. The Public Meeting was held in a drop-in format to allow community 
members to review the information at their own pace and come in when they were available. 
Lafarge and Dalhousie representatives were stationed around the room with information display 
boards set up. A list of project representatives at the meeting is provided below in Table 3. 

Table 3. Project Representatives at the Public Meeting 

Name Affiliation Title 
Jonathan Moser Lafarge Canada Head, Environment & Public Affairs 
Alex Wojciechowski Lafarge Canada Cement Industrial Director 
Robert Cumming Lafarge Canada Environment & Public Affairs Director 
Frederic Bolduc Lafarge Canada Plant Manager 
Karine Cousineau Lafarge Canada Senior Manager Communications 
Robert Fiander Lafarge Canada Maintenance Supervisor 
Amanda Kiu Lafarge Canada Environment Compliance Coordinator 
Dr. Mark Gibson Dalhousie University Associate Professor 
Thomas Codey Barnett Dalhousie University Manager and Senior Research Scientist 
Gabriella Makarious Dalhousie University Chemical Engineering co-op student  
Sarah Donovan Dalhousie University Chemical Engineering co-op student  
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Colleen Gosse Dalhousie University MASc Environmental Engineering student 
Yunchen Li  Dalhousie University MASc Environmental Engineering student 
Ellen Patrick Dalhousie University MASc Environmental Engineering student 
Loay Jabre Dalhousie University MASc Environmental Engineering student 
Dr. Ebenezer Asamany Dalhousie University Chemical Engineering 

 

The display boards provided a plain language summary on plant processes, TDFs, the 
application process, and Dr. Gibson’s research and results shown in Figure 2 (below).A copy of 
all the display boards is provided in Appendix C. The display boards available at the Public 
Meeting included the following topics: 

• Welcome 
• The Project 
• Where will scrap tires be used? 
• What is the predicted outcome? 
• Application of precautionary principle: 
• What happens next? 
• Sustainability in action 
• Where are scrap tires used today? 
• How will the testing be done? 
• Research team members 
• Dr. Gibson’s research paper on combustion emissions with cement kilns 
• Comments and Questions 

Figure 2. Display Boards at the Public Meeting 
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The Comments and Questions display board allowed for participants to provide feedback 
directly onto the board. This interactive display board allowed participants to openly indicate 
their concerns and questions they wanted Lafarge to address. The Comments and Questions 
display board had a mirror paper handout copy at the table for participants to write on as well.  

Information about Lafarge’s Low Carbon Fuel Program was posted on the boards including 
information about the predicted reduction in carbon emissions and socio-economic benefits by 
using TDFs at the plant.  Dalhousie University prepared display boards with information on Dr. 
Gibson and his team. They included their support to conduct extensive baseline tests prior to 
using scrap tires at the plant. They also prepared display boards summarizing their research 
paper investigating changes in emissions from cement kilns in North America using alternative 
fuels including TDFs. 

2.5.1 Documentation of Public Meeting Feedback 
All attendees were asked to sign in and provide their contact information. The sign in list is 
included in Appendix D. Including Lafarge and Dalhousie project team members, a total of 82 
people signed in at the Public Meeting with 66 public attendees who provided their name for the 
sign in sheet. All attendees were encouraged to fill out the comment form or sign on the 
Comments and Question display board. To document questions from the local community, a 
questions and comments board was created for community members to write for Lafarge to 
address. The display board had sticky notes with comments written on them for everyone to 
view. There were a total of 18 questions written from both the comment board and comment 
forms provided at the meeting. 

2.5.2 Record of Public Meeting Comments 
Table 4 includes a comprehensive list of all comments and questions written during the Public 
Meeting. Below is a summary of questions and concerns that were asked often grouped by 
relevant environmental criteria. 

Environmental Testing at the Plant 

Environmental testing at the plant was one of the topics that had the most feedback on the 
display board. There were 4 comments out of 18 that were related to the testing and results that 
would be done at the plant.  Attendees were also interested in seeing baseline and air modeling 
result when TDFs are used as an alternative fuel. 

Contaminants and Chemicals 

There was a general concern during the Public Meeting on a broad range of toxic or harmful 
chemicals that could be found in scrap tires and the environmental effects of their combustion. 
There were two questions raised about the incineration and the chemicals that are used to 
make tires and their toxicity. 

Odor 

There were questions asking about the odor that will be produced from changing the fuel used 
at the plant and concerns on how that would affect the local area. 
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Water Quality 

There was significant feedback related to water especially related to Shortts Lake. Many 
attendees were concerned about emissions affecting the quality of the lake including changes in 
pH. Attendees wanted to see testing results and if there would be any changes in water quality 
from using TDFs. 

Plant Processes 

There was also interest in the new tire injection process that the plant would have to adopt to 
use TDFs in the kiln. Many participants inquired on how the new system that would be installed, 
its operation, and any environmental impacts. 

Table 4. Comments and Questions from the Public Meeting 

Category Comment Lafarge Response 

Comment I’m not convinced 

Data will be independently 
assessed and transparently shared 
and ultimately must meet Nova 
Scotia air emission requirements 

Environment Testing 

Will testing be done on different types of tires? 

Testing will be done on the tires 
provided from various local sources 
as available during the various 
testing programs. Some minor 
variation is known to exist between 
tires (tread, hardness, wear, silica, 
etc.) but these differences are 
expected to be minor in use as fuel. 
Size / weights are monitored by the 
fuel delivery system to deliver a 
consistent fuel rate.   

Will there be a retest to see the result of burning 
tires and fracking fluid; will there be any bad 
results? 

Regular emission testing will 
continue throughout the 
demonstration / research phase 
and continuous emission monitors 
are being installed, in addition to 
existing process monitoring.  
Results will be assessed (and 
shared) and if negative results 
occur corrective action will be 
taken. 

Would like to have copies of baseline studies 
before approval 

We can provide copies to interested 
members and these will be 
available on the website. 

Is the reduction emissions in this process worth 
taking NS tires out of current recycling that has 
no emissions? (from Ged Stonehouse) 

 One of the research aspects will be 
a life cycle assessment to compare 
the environmental footprint of using 
scrap tires, in place of coal, to other 
alternative re-use options such as 
tire derived aggregate, the current 
use in Nova Scotia.  Results will be 
shared. 
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Government Related 
Questions 

Dr. Gibson: your original study led you to believe 
that the best use of used tires was in asphalt. 
Are you aware of any consideration by 
government to mandate a percentage of rubber 
in asphalt? (from Orland Kennedy) 

Divert Nova Scotia recent released 
a RFP for scrap tire management. 
This process may produce a bidder 
prepared to review crumb rubber 
for use in asphalt. 

Why don’t we have more concrete highways in 
Nova Scotia? 

Too expensive… The cement and 
concrete associations continue to 
provide evidence for the long term 
benefits of using concrete vs 
asphalt in road construction.   

Data published chemicals …. Minister of 
Environment ...who views on this issue (illegible)   

Contaminants and 
Chemicals Dr. Gibson: No chemical process is completely 

benign. Could you list the negative results in 
order of concern to the best of your knowledge? 
(from Orland Kennedy) 

While compared to coal and 
petcoke, the emissions from scrap 
tires are considered to be either 
similar or lower, there are still 
emissions.  The plant’s largest 
emission is that of NOx – a smog 
precursor – and using scrap tires 
will reduce NOx but not eliminate it.  
During laboratory combustion tests, 
carbon monoxide and [fill in] were 
also detected.  However, these 
would be expected from the 
combustion of coal and petcoke. 

I am very concerned about toxic chemicals used 
to make this. I worked at Michelin Tire and wore 
a mask to work every day. I need you to explain 
this to me (from Ron MacQuarrie) 

Extensive studies on the emissions 
from the tires will be carried out and 
shared in order to ensure the safety 
of human and environmental health 

Odor 

Will there be any odor produced from the 
burning of tires? (from Brian Matthews Truro) 

There are no expected odours to 
arise from the use of scrap tires as 
fuel due to high combustion 
temperatures present in the cement 
kiln. This will be confirmed during 
the demonstration testing period 
and results will be shared. 

Plant Process How long will the plant be viable in its present 
state (years)? 

 The plant’s competitive 
environment is ever changing. 
Lafarge continues to invest in the 
plant to maintain its 
competitiveness and the local team 
is known to be one of the most 
agile and committed teams. Using 
scrap tires as fuel will make the 
plant more competitive and will 
prepare it to meet upcoming carbon 
regulations. 

How much coal will be replaced by using tires? 

The plant does not use coal 
currently but rather petcoke (but 
can return to coal).  However, they 
are similar solid fossil derived fuels 
on an energy per weight basis, up 
to 15% of the plant’s fuel needs can 
be provided through mid-kiln 
injection of scrap tires. 
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Explain the upgrade made to the process in 
Brookfield that will show a different opinion than 
the one in 2009? 

 The context has changed in a 
number of ways.  The plant is 
installing continuous emission 
monitors.  The plant team has more 
experience with non-traditional 
fuels.  Lafarge has learned to work 
with partners, such as Dalhousie 
researchers, to apply a cautious 
approach – and one based on 
transparency and dialogue. Further 
research has been carried out by 
Dalhousie researchers (and is 
available) including combustion 
testing. 

Is this the first step in cement plant becoming a 
waste facility only? How competitive will 
Brookfield be when new plant in Gaspe comes 
online? (from Roger Ryan 902 899 1949) 

Lafarge continues to invest in 
retaining the Brookfield cement 
plant’s competitiveness. While the 
high temperatures, well above that 
of an waste incinerator, are such 
that the plant can indeed combust 
waste materials with high efficiency 
the main focus is on making 
cement for the foreseeable future. 
The use of scrap tires in addition to 
the other lower carbon fuels 
(shingles, plastics) will enable the 
plant to reach 50% replacement of 
fossil fuels, readying the plant to 
meet upcoming carbon regulations. 

Water Quality 
Why do want to destroy the lake? 

The purpose of this project is to 
confirm the research that indicates 
that the use of scrap tires will 
reduce emissions and contribute to 
global efforts to reduce carbon 
emissions. Lafarge also has an 
active program to conserve water 
and enhance community benefits 
from water.  The recent Brook 
diversion project was a positive 
benefit for the local environment. 

What happens if the cement containing the ash 
is used in well casing; will water pH affect 
leaching; can it get into the water? 

 All of the cement produced must 
meet CSA standards including a 
wide array of quality control testing. 

Are you going to do any measurements on the 
lake before burning tires and after to see if the 
emissions make changes in the water quality 

While the focus of the research 
demonstration project is on the 
measurement of emissions from the 
cement plant itself, Lafarge is prepared 
to have a dialogue about Shortts Lake 
water quality concerns.   

2.5.3 Follow up after Public Meeting 
Posters and presentations were sent to guests who wanted more information. Lafarge also 
extended a site tour invitation to the Sipekne’katik First Nations who were interested in the TDF 
project from the Public Meeting. Appendix F includes follow up emails that were sent to the 
attendees. 
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2.6 Shortts Lake Residents Meeting #3 – January 26, 2017 
The third Shortts Lake Residents Meeting was held on January 26, 2017 at the Brookfield 
Cement Plant at 1 pm. There were four main topics that Lafarge representatives and research 
partners wanted to share and discuss with the community:  

1. An update on the TDF research pilot 
2. Discuss the results of a recent SMU report published on Shortts Lake 
3. Air dispersion modeling  
4. Follow up on action items and questions from previous meetings. 

Research Pilot Status 

The plant has started some preliminary engineering required for the construction of the new 
injection system at kiln #2 subject to Nova Scotia Environment (NSE) Approval. The pilot permit 
application is almost complete including a detailed consultation report and early modeling 
results. The application will be submitted around the end of Q2 to the NSE for review and 
comments and approval. Once the permit has been approved, construction could begin as early 
as Q3. 

Lafarge has also submitted a RFP response to Divert Nova Scotia with a conditional offer for tire 
use. Passenger and light truck tires are the focus of the proposal.  

St. Mary’s University Study 

After reviewing the recent St. Mary’s University study, which included sampling from Shortts 
Lake, Lafarge contacted GHD Limited, who is a third party consultant familiar with the site’s 
water context, to review the mercury and arsenic results that were found in fish from Shortts 
Lake.  GHD compiled regional maps with soil and sediment data from Nova Scotia Department 
of Natural Resources showing mercury and arsenic levels around Shortts Lake. The data shows 
that concentrations at Shortts Lake were comparable to regional lakes.  

GHD also had an ecologist and eco-risk assessor review the levels of metals in the fish tissue in 
the lake. These levels are also comparable to those found broadly in the region; arsenic levels 
are higher than recommended intake amounts but that is thought to be due to the naturally 
elevated levels in the soil and groundwater in Nova Scotia. GHD noted that the Gaspereau, 
which was included in the study, is an anadromous fish species and the importance of where 
fish migrate to and from. University or public studies may exist which determine the background 
concentrations in the fish from other lakes to determine if the elevated levels are specifically 
related to Shortts Lake circumstances, specific species, or if it is due to the natural environment. 

Lafarge has signed the Minamata Convention which commits all of our plants to test inputs at 
the plant and to find ways to reduce mercury inputs to the kiln operation. This includes 
evaluating alternatives to coal such as using scrap tires which have lower mercury 
concentrations. In terms of comparison to standards, the mercury levels at the Brookfield 
Cement Plant are in compliance with the Canada Wide Standard and are among the lowest 
results in Lafarge’s plants. 
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Air Dispersion Modeling 

Dr. Mark Gibson from Dalhousie University gave a presentation to explain in more detail the 
science and calculations behind air dispersion modeling. The presentation discussed the 
sources, the mapping, and what the results could look like once the modeling is complete for the 
Brookfield Cement Plant. Dr. Gibson will also review and comment on the air dispersion 
modeling that will be completed for scrap tires at the plant. 

Frequently Asked Questions 

After holding community meetings for the past months, Lafarge wanted to provide some 
answers to the most common questions and comments the community was interested in. 

What is different from 10 years ago? 

Lafarge has learned to work with independent partners, such as Dalhousie University, to apply a 
precautionary approach. A pilot approach is being proposed and the results will be shared the 
community prior to permanent approval which is based on favourable results. The cement plant 
is better positioned today with additional studies and data to support the use of scrap tires and 
will install continuous emission monitors in 2017 to further support the research. 

What testing will be done and How will it be done? 

A test plan is being jointly prepared with Dalhousie University to describe the details of the 
testing plan. This includes process data collecting, product quality testing, laboratory testing, 
emission testing, stack testing, and the frequency of testing throughout the research phase and 
the need for corrective actions. Dalhousie researchers will conduct the baseline and emission 
testing with scrap tires.  

Will Heavy Metals be tested? 

Heavy metals will be included in the baseline and scrap tire testing and the results will be made 
available. It is expected that metals from scrap tires will be incorporated into the cement – this 
applies to all heavy metals present in raw materials and other fuels as well. In general, trace 
amounts of metals are found in all raw materials and fuels used to make cement, and the plant 
conducts periodic emission testing to confirm compliance with emission limits. The plant also 
monitors the performance of the Electrostatic Precipitator with continuous emission monitors to 
ensure it is functioning normally. 

All guests signed in and provided contact information for Lafarge to send additional information 
to. Lafarge’s representatives and Shortts Lake residents who were present at the meeting are 
provided below in Table 5. A list of questions that were asked is listed in Table 6. 

Table 5. List of Attendees Shortts Lake Residents Meeting #3 

Attendees Affiliation  
Robert Coming Lafarge Canada – Environment Director 
Frederic Bolduc Lafarge Canada – Plant Manager at Brookfield Plant 
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Amanda Kiu Lafarge Canada – Environment Compliance Coordinator 
Dr. Mark Gibson Dalhousie University 
Peter Oram GHD Ltd – Environmental Consultant 
Gerry Greene Shortts Lake Resident 
Don Cameron Shortts Lake Resident 
Ken Smith Shortts Lake Resident 
Gary Carter Shortts Lake Resident 

 

Table 6. Questions from Shortts Lake Residents Meeting #3 

Questions and Comments Lafarge's Response 
How will tires be delivered to the plant? 
Are they from Nova Scotia? 

The tires will be delivered from Nova Scotia and will arrive by trailer 
trucks. It is predicted that with the TDF fuel replacement, there will 
be an insignificant effect with a one truck per day increase for on-
site and off-site traffic. 

Where does the glycerin come from? The glycerin is fish based source that has been approved in the 
plant's industrial approval for use as an alternative fuel. 

Would like to see results of mercury 
modeling for ambient air conditions 

The results of the air dispersion model will be released and includes 
information on the mercury levels at ambient conditions. 

Would like to have a better avenue for 
communication post-meeting 

The Lafarge liaison committee will be looking to add other methods 
to communicate updates, news, and new results from the plant. The 
community is currently encouraged to give the plant a call at any 
time if they have questions about our processes or the TDF system 
application 

What is the amount of coal that tires will 
replace in the fuel 

The plant does not use coal currently but rather petcoke (but can 
return to coal).  However, they are similar solid fossil derived fuels. 
On an energy basis, up to 15% of the plant’s fuel needs can be 
provided through mid-kiln injection of scrap tires. 

How much mercury is emitted from each 
fuel source? 

Once the air dispersion model is complete for TDF emissions at the 
plant, a comparison list will be release which shows how the 
emissions from the stack will change 

Are you able to burn tires currently without 
additional monitoring technologies added 
to the stack? 

The plant does not have the technology to burn tires as they need to 
have an injection point installed first in addition to the new 
monitoring technology that will be installed at the stack to monitor 
NOx and SOx levels. 

How will dioxins and furans change with 
TDFs? 

 Dioxins and Furans are not expected to change from the current 
plant emission levels. 

Please send a list a contaminants that will 
be tested for 

A list of contaminants will be made available for the community to 
access 

What contaminants will be increased from 
using TDFs 

While compared to coal and petcoke, the emissions from scrap tires 
are considered to be either similar or lower, there are still emissions.  
The plant’s largest emission is that of NOx – a smog precursor – and 
using scrap tires will reduce NOx but not eliminate it.  
During laboratory combustion tests, carbon monoxide and [fill in] 
were also detected.  However, these would be expected from the 
combustion of coal and petcoke. 

Does our Health and Safety Department 
think emissions are dangerous from 
TDFs? 

The Health and Safety department has not expressed any concerns 
with the emissions from TDFs as they are more involved in the 
ergonomic and logistic side during this process 
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Are there plants that are operating that 
shouldn't be if they are out of compliance? 

There may be plants that are allowed to operate in certain regions 
that are not in compliance with their regulatory agents. Lafarge does 
not operate without the appropriate approvals or permits and works 
closely with regulatory agencies to make sure we are in compliance. 

 

2.7 Sipekne’katik First Nation Informal Tour – February 7, 2017 
Jennifer Copage, representing the Sipekne’katik First Nation, was sent an invitation for an 
informal tour at the Brookfield Cement Plant on February 7, 2017. Lafarge representatives and 
Dr. Gibson met with her and gave a site tour about the current manufacturing cement process. 
Lafarge representatives also gave information on the progress of the TDF system and the 
Environment Assessment application. The emission testing and monitoring that is planned at 
the site was also explained to her and Lafarge representatives offered to provide results, 
reports, and a copy of the EA for her to review as part of the process. 

Lafarge offered additional tours or meetings if they have any questions in the future related to 
the cement plant. 

2.8 Colchester Council Meeting – February 7, 2017 
Lafarge requested to make a presentation to the Municipality of the County of Colchester 
Council on the topic of the TDF Injection System at the plant. The goal of the presentation was 
to provide more information to the Council, explain the plant process, new technologies and 
science that will be used, and the collaboration with Dalhousie University.  

Lafarge representatives and Dr. Gibson presented to the Council on February 7, 2017 at the 
Council Chambers. The presentation included information on the plant processes, the TDF 
project details, and Dr. Gibson gave an overview on the air emissions and testing that will be 
conducted. The Council also reviewed past public consultations and was notified of any 
concerns or questions that the community frequently asked.  

Concerns that the Council mentioned during this meeting include the following: 

• Suggested to organize a Liaison committee 
• Questions about the testing at the plant 
• Which cement plants in Canada use TDF and for how long 
• What other fuels are being used 
• How many trucks will be used 
• What size of tires can the system use 
• How many new jobs will be created 
• What is the current amount of cement kiln dust (CKD) landfilled 

These questions were answered during the meeting by Lafarge representatives and Dr. Gibson. 
Lafarge has noted that some questions were asked by other community members and will be 
sure to communicate a response to the community by scheduling additional consultation 
meetings. 
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3.0 Planned Consultation Activities 
Lafarge has planned for additional consultation and engagement activities with stakeholders in 
the upcoming months. The dates for these meetings are to be confirmed. 

3.1Shortts Lake Residents Meeting #4 
Shortts Lake residents will have a follow up meeting potentially in April or May where the results 
of the environmental testing and air modeling will be presented and discussed. They will be 
further consulted for their feedback and given information on the upcoming Public Meeting. 

3.2 Second Public Meeting 
A second Public Meeting is planned to potentially happen in May to address questions and 
comments received from the first Public Meeting. Based on the questions from the first meeting, 
there will be a new display board which will include answers and information to address the 
local community concerns. There will also be additional information on the application process 
and allow for more discussion from the local stakeholders.  
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Appendix A – Lafarge Low Carbon Fuel Press Release 
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Appendix B – Public Meeting Notices 
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Appendix C – Poster Display Boards 
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Appendix D – Public Meeting Sign in Sheet 
 

  



Environmental Assessment Registration 
Appendix E - Consultation Report  March 2017 

Page | 50 
 

Table D. 1 List of Attendees who Signed In at the Public Meeting 

Count Name 
1 Orland Kennedy 

2 Ron Carlanad 

3 Lydia Sorflaten 

4 Philip MacBeth 

5 Paul Greense 

6 [Illegible] 

7 Doug Neil 

8 Wayne 

9 Kevin Smith 

10 Harry Sullivan 

11 Andrew Lake 

12 Sherry Mortell 

13 Dorothy 

14 Beverly Bradley 

15 Stephen Warren 

16 Emily Kirerstead 

17 Don Murray 

18 Jennifer Copage 

19 Geoff Stewart 

20 Rick Camm 

21 Christina Dupere 

22 Tom Taggam 

23 Shelley Fisher 

24 Brad Sutherfall 

25 Rod Neilson 

26 Maurice Rees 

27 Janet Meech 

28 Shawn Cotte 

29 Charles F Cot 

30 June Cot 

31 Ron MacQuarrie 

32 Sherri MacQuarrie 

33 Ged Stonehouse 

34 Grant Langlord 

35 Cindy Weatherbie 

36 Calden Creelman 

37 Paul Pleppam 

38 Scott Armstrong 

39 Ken [no last name given] 

40 Adrian Howie 

41 Ellen Dukee 

42 Bill Ring 

43 Brian Matthews 

44 Garry[no last name given] 

45 Rhett Thompson 

46 Terry Canning 

47 Bill Masten 

48 [Illegible] 

49 Ken Warren 

50 Alan Fredeen 

51 Linda Fredeen 

52 Mike Deuville 

53 Wendy Deuville 

54 Jeff Callaghan 

55 Brian Layton 

56 David Drummond 

57 John Holster 

58 Christine Blair 

59 Barbara Ryan 

60 Roger Ryan 

61 Larry Harrison 

62 Charles Burnet 

63 Wilfrido Zarate 

64 Richard Bowness 

65 Maralyn Bowness 

66 Mike Henderson 
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Lafarge Canada Inc. – Brookfield Cement Plant 

Appendix F - GHD Air Dispersion Modeling Report 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lafarge Canada Inc. – Brookfield Cement Plant 
87 Cement Plant Rd. 

Brookfield, Nova Scotia 
B0N 1C0 

 



GHD 
45 Akerley Boulevard Dartmouth Nova Scotia B3B 1J7 Canada 
T 902 468 6413  F 902 468 2207  W www.ghd.com 

March 9, 2017 Reference No. 11139570-01 

Mr. Robert Cumming 
Lafarge-Holcim Canada 
Brookfield, Nova Scotia 

Dear Mr. Cumming: 

Re: Air Emissions Assessment 
Use of Tire Derived Fuel (TDF) at Brookfield Cement Plant 
Lafarge-Holcim Facility, Brookfield, Nova Scotia 

1. Introduction

GHD Limited (GHD) has prepared this Air Emissions Assessment (Assessment) in support of an 
Environmental Assessment (EA) for the use of tire derived fuel (TDF) at the Lafarge-Holcim (Lafarge) – 
Brookfield Cement Plant (Plant). 

This Assessment summarizes the methodology that was used to estimate the air emissions from the kiln 
stack and the air dispersion modelling that was used to assess the ambient air quality when the Plant is 
using TDF as a fuel source. 

Lafarge intends to use TDF in the Brookfield Cement Plant's kiln #2 which will use scrap tires by mid-kiln 
injection. In a mid-kiln system, tires are fed whole; they are not shredded, chipped, or otherwise 
processed prior to co-processing in the cement manufacturing process. 

It is anticipated that roughly 20 tonnes per day or up to 6000 tonnes of used tires per year will be used in 
place of fossil fuels at Brookfield. The used tires will be delivered to the plant by truck and unloaded on 
site for use in Kiln 2. The system consists of conveyors and controls to feed 2-3 tires per kiln rotation to an 
injection point mid-way down the kiln where they instantly ignite and non-combustible fractions drop to the 
kiln floor for incorporation into the final product. 

Used tires will replace a portion of the coal and petcoke in use today, the traditional fuel used in the 
manufacture of Portland cement. The active ingredient of concrete, Portland cement is a closely controlled 
chemical combination of calcium, silicon, aluminum, iron and small amounts of other ingredients to which 
gypsum is added in the final grinding process to regulate the setting time of the concrete. 

It is important to understand that the use of TDF in the cement kiln only affects the potential air emissions 
from the main kiln stack. Using TDF as a fraction of the fuel feed will not affect the quality of the clinker 
produced by the kiln. All existing air emissions downstream of the kiln, associated with clinker processing 
and cement manufacturing will not be affected by the use of TDF as a fuel. Further, the use of TDF will not 
create any new or additional particulate emissions compared to existing Plant emissions. Therefore, the 
focus of this Assessment is the emissions from the main kiln stack. 

http://www.ghd.com/
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2. Air Emission Estimates 

To develop air emission estimates for the use of TDF as a fuel source, GHD referenced the previous 
source testing completed at the Plant, as well as the University of Dalhousie reports on the use of scrap 
tires as an alternative fuel source. The emissions estimates are summarized in Table 1. 

Lafarge has previously completed emission testing on the main stack at the facility. The previous testing 
was completed in 2014 (May and September), 2010, and 2004. The September 2014 source testing 
report was not completed under normal steady-state (baseline) conditions. During this test program 
Lafarge was trialing an alternative fuel and the alternative fuel was tested prior to testing the baseline 
conditions. After testing of the alternative fuel the kiln was not allowed to return to baseline conditions 
leading to the results being unrepresentative of baseline conditions.  

The other source test reports were used to estimate emissions.  GHD used the most recent reports for 
available compounds. The majority of emission estimates were taken from the 2010 source test report as 
it was the most comprehensive testing at Lafarge. All of the test reports were representative of current kiln 
operating conditions and processing rates. 

The University of Dalhousie report titled "Use of Scrap Tires as an Alternative Fuel Source at the Lafarge 
Cement Kiln, Brookfield, Nova Scotia, Canada" (July 21, 2015) (Dalhousie Report) was used to determine 
the change from existing condition emission rates when using TDF as a fuel. 

The Dalhousie Report concluded that during the use of TDF, at a feed of approximately 100% of the fuel: 

• There is a 71% reduction in Sulphur Dioxide and a 77% reduction in nitrogen oxides. GHD did not take 
into account a reduction in Sulphur dioxide or nitrogen oxides. 

• With the use of TDF there is less potential for formation of PCDD/Fs due to the increased competition 
for oxygen. GHD used the existing PCDD/F emissions estimates as a conservative estimate. 

• The ash content of TDF is approximately 6.7 times less than a coal-coke mixture. The lower ash levels 
from TDF reduce its potential to contribute to particulate matter emissions. GHD used the existing 
particulate emissions estimates as a conservative estimate. 

• Carbon dioxide emissions decreased 3% through the use of TDF and it is expected that a similar 
reduction would be applicable to carbon monoxide. GHD used the existing carbon monoxide emission 
rate as a conservative estimate. 

• With the use of TDF there is the potential that hydrogen chloride emissions could increase. Based on 
the chlorine ash content, the use of TDF resulted in 4.1 times higher chlorine concentrations. GHD 
incorporated the higher chlorine concentration into the emission estimates. 
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3. Air Dispersion Modelling 

Dispersion modelling was performed using the United States Environmental Protection Agency (USEPA) 
multi-source dispersion model AERMOD, following the methodologies prescribed by Ontario 
Regulation 419/05 (O. Reg. 419/05). There is currently no guidance on the use of models in Nova Scotia, 
and therefore the O. Reg. 419/05 requirements were used as a basis. AERMOD is an advanced steady 
state plume model that has the ability to incorporate building cavity downwash, actual source parameters, 
emission rates, terrain and historical meteorological information to predict ground level concentrations 
(GLCs) at specified locations. 

3.1 Modelling Methodology 

3.1.1 Model Executables 

The following approved dispersion models and pre-processor models were used in the assessment: 

• AERMOD digital terrain pre-processor (AERMAP), version 11103 

• AERMIC air dispersion model (AERMOD), version 16216r 

• Building Profile Input Program (BPIP), version 04274 

• AERMET meteorological preprocess (AERMET), version 16216 

3.2 Meteorological Data 

Meteorological data for the Facility was obtained from Environment Canada. The surface data is from the 
Upper Stewiacke Research Climate Station (WMO ID 71753; 98% complete) with missing data either 
interpolated for short periods (6 hours or less) or filled in using data from another nearby meteorological 
station (Debert Airport; WMO ID 71317). Halifax Stanfield International Airport (WMO ID 71395) was also 
used for estimating regional cloud cover as Upper Stewiacke and Derbert did not record this data. The 
meteorological data covers the dates from January 1, 2011 to December 31, 2015. 

Upper air data was retrieved from the NOAA radiosonde database. The upper air data is from Yarmouth, 
NS (WMO ID 71603) for the years 2011 to 2015. 

Land use surrounding the Facility was visually assessed using Google Earth imagery to determine surface 
roughness, albedo and Bowen ratio. Based on the assessment, the surrounding land use was classified 
as "coniferous forest". Land use was then processed by months of the year. 

The surface and upper air data was processed using AERMET with the above information. AERMET 
subsequently produced surface and profile meteorological files ready for use with the AERMOD 
dispersion model. The processed hourly data included many factors which affect the dispersion of air 
contaminants including wind speed, wind direction, temperature, ceiling height, and atmospheric stability. 
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3.3 Averaging Periods and Time Based Concentration Conversion 

Air contaminants were modelled with appropriate averaging periods. 

3.4 Digital Elevation Model Data 

Digital elevation model (DEM) data was obtained from Natural Resources Canada through their geospatial 
data extraction tool (http://geogratis.gc.ca/site/eng/extraction). The DEM data was used to include the 
effects of terrain in the modelling. 

DEM data was preprocessed with AERMAP for use with AERMOD. 

3.5 Source Input Parameters 

The kiln stack source at the Lafarge facility was modelled as a point source based on information provided 
by Facility personnel. The kiln stack point source parameters (temperature, flow, diameter, height) and 
location were based on information in the source test reports and site drawings. 

3.6 Tiered Receptors 

A tiered receptor grid, located at ground level, was used to identify the maximum point of impingement 
(POI) outside the Lafarge property boundary. The receptor grid will use the following spacing: 

• 20 m spacing within 200 m of the edge of the bounding box 

• 50 m spacing from 200 to 500 m 

• 100 m spacing from 500 to 1,000 m 

• 200 m spacing from 1,000 to 2,000 m 

• 500 m spacing from 2,000 to 5,000 m 

• 1000 m spacing from 5000 to 10000 m 

A property line ground level receptor grid with 10 m spacing was used to evaluate the maximum property 
boundary concentration. No receptors were placed inside the Facility's property line. 

3.7 On Site Building Data 

All on site Facility buildings were modelled in AERMOD to account for building cavity downwash. Cavity 
downwash can result in air contaminants being forced to ground level prematurely under certain 
meteorological conditions, which can result in higher than expected near air compound concentrations. 

The USEPA BPIP was used to calculate the downwash effects for use with the AERMOD dispersion 
model. 

http://geogratis.gc.ca/site/eng/extraction)
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3.8 Air Contaminant Modelling Results 

All air contaminants identified in Table 1 were modelled and their maximum predicted concentrations were 
compared against their listed limits. All the compounds modelled are emitted from the Kiln #2 main stack. 
Instead of modelling the compounds individually, a unitary emission rate source was created for the stack 
to have AERMOD predict a unitary dispersion factor (i.e., a dispersion factor based on a 1 g/s emission 
rate) for all the averaging periods under consideration. These dispersion factors were then used to 
calculate the maximum predicted concentrations for each compound and averaging period using the 
following formula: 

(Concentration) (µg/m3) = (Dispersion Factor) (µg/m3 per 1 g/s) x (Emission Rate) (g/s) 

Per the Ontario dispersion modelling guidance, high concentrations resulting from very rare 
meteorological conditions were removed from consideration. The maximum predicted concentrations for 
each contaminant in Table 1 were then assessed against their limits. All contaminants are below their 
respective limit. 

3.9 Dispersion Modelling Options 

The options used in the dispersion model are summarized below. 

Modelling Parameter Description Used in the Assessment? 

DFAULT Specifies that regulatory default options was 
used 

Yes 

CONC Specifies that concentration values was 
calculated 

Yes 

DDPLETE Specifies that dry deposition was calculated No 
WDPLETE Specifies that wet deposition was calculated No 
FLAT Specifies that the non-default option of 

assuming flat terrain was used 
No, the model will use 
elevated terrain as 
detailed in the AERMAP 
output 

NOSTD Specifies that the non-default option of no 
stack-tip downwash was used 

No 

AVERTIME Time averaging periods calculated 1-hour, 24-hour, month, 
annual 

URBANOPT Allows model to incorporate the effects of 
increased surface heating from an urban area 
on pollutant dispersion under stable atmospheric 
conditions 

No 

URBANROUGHNESS Specifies the urban roughness length (m) Not Applicable 
FLAGPOLE Specifies that receptor heights above local 

ground level are allowed on the receptors 
No 
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4. Conclusion 

An assessment of the potential air emissions was conducted for the Lafarge Brookfield Cement Plant 
while using TDF in kiln #2. Historical stack testing reports and research by the University of Dalhousie 
were used to estimate the emissions of all potential air contaminants. The USEPA AERMOD dispersion 
model was used to estimate the maximum off-site concentrations of the air contaminants. Nova Scotia 
does not have published air quality standards for most of the potential air contaminants, therefore, the 
health, risk-based standards published by Ontario were used. The modelled, maximum off-site 
concentrations of contaminants are all well below applicable health based air standards, as summarized in 
Table 1. 

Should you have any questions on the above, please do not hesitate to contact us.  

Yours truly, 

GHD 

 

Gordon Reusing 

MG/cb/1 

Encl. 

cc: Amanda Kiu, Lafarge  
Matthew Griffin, GHD  
Peter Oram, GHD 
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Table 1

Summary of Emission Estimates and Dispersion Modelling Results
Lararge-Holcim Brookfield Cement Plant

Brookfield, Nova Scotia

Compound CAS Emission Averaging Modelled Ontario Percent
Rate Period Concentration Limit Limit
(g/s) (hrs) (µg/m3) (µg/m3) (%)

Criteria Compounds
NOx 10102-44-0 5.39E+01 1 1.61E+02 400 40.3%
NOx 10102-44-0 5.39E+01 24 6.93E+01 200 34.7%
CO 630-08-0 1.22E+01 0.5 4.39E+01 6,000 0.7%
PM NA 2.00E+00 24 2.57E+00 120 2.1%
Sulfur Dioxide 7446-09-5 3.17E+01 1 9.47E+01 690 13.7%
Sulfur Dioxide 7446-09-5 3.17E+01 24 4.07E+01 275 14.8%

SVOCs/PAHs
Dioxins & Furans - 5.00E-10 24 6.43E-10 0.00000001 6.4%
Phenols (as phenol, 108-95-2) 3.61E-03 24 4.65E-03 100 0.0%
PCB (1336-36-3) - 5.00E-04 24 6.43E-04 0.15 0.4%
PAH (as benzo(a)pyrene; surrogate) - 1.19E-05 annual 1.85E-06 0.000010 18.5%

Volatile Organic Compounds
2,2,4-Trimethylpentane 540-84-1 4.00E-04 24 5.15E-04 2,600 0.0%
Carbon Disulfide 75-15-0 2.77E-02 24 3.56E-02 330 0.0%
Propene 115-07-1 7.74E-02 24 9.96E-02 4,000 0.0%
Vinyl Acetate 108-05-4 3.00E-04 24 3.86E-04 140 0.0%
Vinyl Bromide 593-60-2 4.00E-04 24 5.15E-04 7 0.0%
Dichlorodifluoromethane (FREON 12) 75-71-8 5.00E-04 24 6.43E-04 500,000 0.0%
1,2-Dichlorotetrafluoroethane 76-14-2 5.00E-04 24 6.43E-04 700,000 0.0%
Chloromethane 74-87-3 3.40E-03 24 4.37E-03 320 0.0%
Vinyl Chloride 75-01-4 1.10E-03 24 1.42E-03 1 0.1%
Chloroethane 75-00-3 7.00E-04 24 9.01E-04 5,600 0.0%
1,3-Butadiene 106-99-0 5.00E-04 annual 7.76E-05 2 0.0%
Trichlorofluoromethane (FREON 11) 75-69-4 5.00E-04 24 6.43E-04 6,000 0.0%
Trichlorotrifluoroethane 76-13-1 5.00E-04 24 6.43E-04 800,000 0.0%
Ethanol 64-17-5 5.00E-03 1 1.50E-02 19,000 0.0%
2-propanol 67-63-0 3.00E-03 24 3.86E-03 7,300 0.0%
2-Propanone 67-64-1 4.29E-02 24 5.52E-02 11,880 0.0%
Methyl Ethyl Ketone (2-Butanone) 78-93-3 4.80E-03 24 6.18E-03 1,000 0.0%
Methyl Isobutyl Ketone 108-10-1 5.40E-03 24 6.95E-03 1,200 0.0%
Methyl Butyl Ketone (2-Hexanone) 591-78-6 3.40E-03 24 4.37E-03 16 0.0%
Methyl t-butyl ether (MTBE) 1634-04-4 3.00E-04 24 3.86E-04 7,000 0.0%
Ethyl Acetate 141-78-6 3.30E-03 1 9.87E-03 19,000 0.0%
1,1-Dichloroethylene 75-35-4 4.00E-04 24 5.15E-04 10 0.0%
cis-1,2-Dichloroethylene 156-59-2 3.00E-04 24 3.86E-04 105 0.0%
trans-1,2-Dichloroethylene 156-60-5 3.00E-04 24 3.86E-04 105 0.0%
Methylene Chloride(Dichloromethane) 75-09-2 1.00E-03 24 1.29E-03 220 0.0%
Chloroform 67-66-3 4.00E-04 24 5.15E-04 1 0.1%
Carbon Tetrachloride 56-23-5 8.00E-04 24 1.03E-03 2 0.0%
1,1-Dichloroethane 75-34-3 3.00E-04 24 3.86E-04 165 0.0%
1,2-Dichloroethane 107-06-2 3.00E-04 24 3.86E-04 2 0.0%
Ethylene Dibromide 106-93-4 5.00E-04 24 6.43E-04 3 0.0%
1,1,1-Trichloroethane 71-55-6 7.00E-04 24 9.01E-04 115,000 0.0%
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Table 1

Summary of Emission Estimates and Dispersion Modelling Results
Lararge-Holcim Brookfield Cement Plant

Brookfield, Nova Scotia

Compound CAS Emission Averaging Modelled Ontario Percent
Rate Period Concentration Limit Limit
(g/s) (hrs) (µg/m3) (µg/m3) (%)

Criteria Compounds
1,1,2-Trichloroethane  79-00-5 3.00E-04 24 3.86E-04 0.310 0.1%
1,1,2,2-Tetrachloroethane  79-34-5 6.00E-04 24 7.72E-04 NA NA
cis-1,3-Dichloropropene  10061-01-5 3.00E-04 24 3.86E-04 1 0.0%
trans-1,3-Dichloropropene  10061-02-6 3.00E-04 24 3.86E-04 1 0.0%
1,2-Dichloropropane  78-87-5 8.00E-04 24 1.03E-03 2,400 0.0%
Bromomethane  74-83-9 5.00E-04 24 6.43E-04 1,350 0.0%
Bromoform  75-25-2 8.00E-04 24 1.03E-03 55 0.0%
Bromodichloromethane  75-27-4 5.00E-04 24 6.43E-04 NA NA
Dibromochloromethane  124-48-1 7.00E-04 24 9.01E-04 0.20 0.5%
Heptane  142-82-5 2.70E-03 24 3.47E-03 11,000 0.0%
Trichloroethylene  79-01-6 7.00E-04 24 9.01E-04 12 0.0%
Tetrachloroethylene  127-18-4 7.10E-03 24 9.14E-03 360 0.0%
Benzene  71-43-2 5.88E-02 annual 9.12E-03 0.45 2.0%
Toluene  108-88-3 2.85E-02 24 3.67E-02 2,000 0.0%
Ethylbenzene  100-41-4 3.40E-03 10-min 1.68E-02 1,900 0.0%
p+m-Xylene  - 6.20E-03 24 7.98E-03 100 0.0%
o-Xylene  95-47-6 3.80E-03 24 4.89E-03 100 0.0%
Styrene  100-42-5 3.00E-04 24 3.86E-04 400 0.0%
1,3,5-Trimethylbenzene  108-67-8 1.00E-03 24 1.29E-03 220 0.0%
1,2,4-Trimethylbenzene  95-63-6 1.60E-03 24 2.06E-03 220 0.0%
4-ethyltoluene  622-96-8 4.40E-03 24 5.66E-03 500 0.0%
Chlorobenzene  108-90-7 1.30E-03 1 3.89E-03 3,500 0.0%
Chlorobenzene  108-90-7 1.30E-03 10-min 6.42E-03 4,500 0.0%
Benzyl chloride  100-44-7 2.10E-03 24 2.70E-03 0.10 2.6%
1,3-Dichlorobenzene  541-73-1 1.00E-03 24 1.29E-03 360 0.0%
1,4-Dichlorobenzene  106-46-7 1.00E-03 24 1.29E-03 95 0.0%
1,2-Dichlorobenzene  95-50-1 1.00E-03 1 2.99E-03 30,500 0.0%
1,2,4-Trichlorobenzene  120-82-1 6.10E-03 24 7.85E-03 400 0.0%
Hexachlorobutadiene  87-68-3 1.31E-02 24 1.69E-02 0.23 7.4%
Hexane  110-54-3 2.60E-03 24 3.35E-03 7,500 0.0%
Cyclohexane  110-82-7 6.00E-04 24 7.72E-04 6,100 0.0%
Tetrahydrofuran 109-99-9 5.00E-04 24 6.43E-04 93,000 0.0%
1,4-Dioxane 123-91-1 5.80E-03 24 7.46E-03 3,500 0.0%
Xylene (Total) 1330-20-7 1.01E-02 24 1.30E-02 730 0.0%

10-min 4.99E-02 3,000 0.0%

Metals
Antimony 7440-36-0 4.17E-05 24 5.36E-05 25 0.0%
Copper 7440-50-8 1.19E-04 24 1.54E-04 50 0.0%
Lead 7439-92-1 1.03E-03 24 1.32E-03 1 0.3%
Lead 7439-92-1 1.03E-03 30-day 4.23E-04 0.20 0.2%
Manganese 7439-96-5 5.75E-04 24 7.40E-04 0.40 0.2%
Vanadium 7440-62-2 5.19E-04 24 6.68E-04 2 0.0%
Zinc 7440-66-6 9.00E-04 24 1.16E-03 120 0.0%
Arsenic 7440-38-2 1.06E-04 24 1.36E-04 0.30 0.0%
Chromium 7440-47-3 1.67E-04 annual 2.59E-05 0.00014 18.5%
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Table 1

Summary of Emission Estimates and Dispersion Modelling Results
Lararge-Holcim Brookfield Cement Plant

Brookfield, Nova Scotia

Compound CAS Emission Averaging Modelled Ontario Percent
Rate Period Concentration Limit Limit
(g/s) (hrs) (µg/m3) (µg/m3) (%)

Criteria Compounds
Cobalt 7440-48-4 1.94E-05 24 2.50E-05 0.10 0.0%
Nickel 7440-02-0 2.22E-04 annual 3.45E-05 0.04 0.1%
Magnesium 7439-95-4 5.40E-03 24 6.95E-03 0.20 3.5%
Selenium 7782-49-2 6.11E-05 24 7.86E-05 10 0.0%
Tellurium 13494-80-9 5.28E-05 24 6.79E-05 10 0.0%
Cadmium 7440-43-9 4.44E-05 24 5.72E-05 0.025 0.2%
Mercury 7439-97-6 2.69E-04 24 3.47E-04 2 0.0%
Thallium 7440-28-0 2.14E-03 24 2.76E-03 0.240 1.1%
Barium 7440-39-3 4.33E-04 24 5.58E-04 10 0.0%
Berylium 7440-41-7 5.56E-06 24 7.15E-06 0.010 0.1%
Bismuth 7440-69-9 1.39E-05 24 1.79E-05 NA NA
Boron 7440-42-8 4.83E-04 24 6.22E-04 120 0.0%
Iron (as metallic iron) 7439-89-6 1.28E-02 24 1.65E-02 4 0.4%
Lithium 7439-93-2 4.75E-04 24 6.11E-04 20 0.0%
Molybdenum 7439-98-7 6.11E-05 24 7.86E-05 120 0.0%
Phosporus - 1.05E-03 24 1.35E-03 NA NA
Silver 7440-22-4 7.22E-05 24 9.29E-05 1 0.0%
Strontium 7440-24-6 5.33E-04 24 6.86E-04 120 0.0%
Sulfur 7704-34-9 7.61E+00 24 9.80E+00 20 49.0%
Tin 7440-31-5 3.69E-04 24 4.75E-04 10 0.0%
Titanium 7440-32-6 5.89E-04 24 7.58E-04 120 0.0%
Hydrochloric acid 7647-01-0 1.20E+00 24 1.55E+00 20 7.7%
Aluminum 7429-90-5 1.50E-02 24 1.93E-02 5 0.4%
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