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FINAL OUTCOMES REPORT  

(NON CONFIDENTIAL REPORT) 

1.0   PROJECT INFORMATION  

1. ERA PROJECT ID # E455444 

2. CALL / ROUND ERA #3 Industry Efficiency 

3. PROJECT TITLE  Exshaw Low Carbon Fuels 

4. COMPANY NAME Lafarge Canada Inc. 

5. PROJECT TYPE (R&D, Development, 

Demonstration, Implementation) 
Implementation 

5.0 LOCATION (primary location the 

project took place by address, land 
description, or GPS coordinates) 

Exshaw, Alberta 

6. PROJECT START DATE February 21, 2020 

7. PROJECT COMPLETION DATE  August 15, 2024 

8. TECHNOLOGY READINESS LEVEL 
(TRL) AT PROJECT INITIATION 

9 

9. TRL AT PROJECT COMPLETION 
 
9 

10. JOBS CREATED 140 

11. GHG EMISSIONS REDUCED 
(Project-level: annual, cumulatively by 
2030 and by 2050) 

2030 = 185,000 (tCO2e) 
2050 = 785,000 (tCO2e) 

12. TOTAL ERA FUNDING $10,000,000 

13. TOTAL PROJECT VALUE        $34,217,731 

14. ERA PROJECT ADVISOR Mohammad Chowdhuri 

15. SUBMISSION DATE December 13, 2024 

https://ised-isde.canada.ca/site/innovative-solutions-canada/en/isc-technology-readiness-level-scale
https://ised-isde.canada.ca/site/innovative-solutions-canada/en/isc-technology-readiness-level-scale
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16. KEY PROJECT CONTACT NAME 
AND EMAIL 

Rustam Punja 
rustam.punja@geocycle.com 

17. QUOTE (why was ERA a pivotal funder 

for this project? How did ERA funding 
help advance on the TRL scale? Etc.) 

ERA funding helped to derisk the project and provided the 
necessary funds to provide a business case with 
acceptable payback to build the LCF facility to switch 50% 
of traditional fuel to waste derived fuel on Kiln 6.    

18. NOTABLE COMMUNICATIONS 

Ribbon cutting ceremony attended by ERA, politicians, 
and industry partners 
Alberta Recycling Management Association - tire pilot 
project announcement 
Various town halls were conducted with community 

19. IMAGE (please insert or link a photo 

capturing the technology for ERA 
publications 
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2.0   EXECUTIVE SUMMARY  

 

Lafarge Canada is committed to being the industry leader in decarbonizing the building materials sector. Lowering 

Scope 1 emissions from cement manufacturing are attributed to the stationary combustion of fuel required to heat 

up the raw materials in the kiln, and from calcining, the process of liberating CO2 from limestone used to produce 

clinker.   Both Kiln 5 (K5) and Kiln 6 (K6) at Exshaw use 100% natural gas to heat up the process.  The installation of 

a first class low carbon fuel system at K6 has allowed Exshaw the opportunity to replace up to 50% of natural with 

low carbon primarily construction demolition waste (CDW, 90% biomass) and other waste based fuels such as 

waste shingles.   

The project consisted of two parts, first the storage facility at the Exshaw plant to receive and store materials, 

which includes a fully automated 12 tonne crane to move alternate fuels from the receiving bay to storage 

hoppers.  All alternate fuels will ōŜ ŘŜƭƛǾŜǊŜŘ ōȅ ǘǊǳŎƪ ǘƻ ǘƘŜ Ǉƭŀƴǘ ŦǊƻƳ /ŀƭƎŀǊȅ ƛƴ ŀ άǊŜŀŘȅ-to-ǳǎŜέ ǎǘŀǘŜΦ {ŜŎƻƴŘΣ 

the alternate fuel is then conveyed to the preheater tower in a series of enclosed material handling equipment to 

reduce dust.  The system utilizes a 300m3/hr tube belt that fully encloses the material between the new facility 

and the K6 preheater tower, where the fuel is injected directly into the calciner for co-processing.  

A computational fluid dynamics model was conducted on the preheater tower as part of this project to model the 

new material being injected into the system, which resulted in a  modification implemented in the riser of the 

preheather to allow for the proper residence time in the tower to achieve complete combustion.  A state of the art 

automated fire suppression system was also installed throughout the entire system, comprising of multiple deluge 

systems, sprinklers systems and a foam suppression system for the interior storage bays. 

Co-processing of alternate fuels is not new in Canada or in the cement industry, however, the system installed at 

YсΣ 9ȄǎƘŀǿΩǎ ƴŜǿŜǎǘ ƪƛƭƴΣ ƛǎ ǘƻǇ ƻŦ ǘƘŜ ƭƛƴŜ ŀƴŘ Ƙŀǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘƻ ŘŜŎŀǊōƻƴƛȊŜ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŀƳƻǳƴǘ ƻŦ ǘƘŜ ǎƛǘŜ 

through the use of biomass fuels.  Since the completion of the installation at the end of July 2024, K6 has been able 

to easily co-process 50% of heat required in the kiln with the use of CDW.  This is important because the high 

biomass content from low carbon fuels such as CDW is key in reducing emissions from combustion.  In many other 

kilns around the world, the use of biomass fuels in place of fossil fuels lead to process disruption because of the 

high moisture and fluctuating heat value of the waste material, but that has not been an issue at Exshaw. It is 

estimated at the maximum 50% substitution of fuel at K6 with the use of CDW alone that the greenhouse gas 

savings of approximately 30,000tonnes of CO2 can be realised.   

As a result of the ERA project Lafarge is planning for the next 2-5 years to develop the LCF market in Alberta.  We 

will encourage and work with companies to make local investments in LCF production equipment and facilities to 

develop a high quality supply of LCF for the Exshaw plant and grow the production capacity in Alberta.  
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3.0   PROJECT DESCRIPTION  

3.1 INTRODUCTION 

The project was focused on installing an alternative fuel receiving, feeding, and dosing system at the Lafarge 

Exshaw cement plant with the goal of replacing 50% of the fossil fuel used to make clinker,  in kiln 6, with lower 

carbon alternative fuels derived from waste.  In parallel Lafarge has worked with facilities in the private sector to 

make investments to produce engineered fuel from wastes including construction and demo,  tires, non-recyclable 

plastics, shingles and wood.  

In cement manufacturing, the fuel that is used to heat raw materials to 1,450C makes up 30% of the total 

greenhouse gas emissions emitted from site.  The Exshaw plant transitioned to natural gas from coal and 

petroleum coke 5 years ago.  With the installation of the new kiln, K6, co-processing became an option for further 

reductions in combustion emissions from the process.   

All processing of waste based fuels will be accomplished at external third parties in Calgary, with trucking of the 

fuel to Exshaw.  The co-processing system within the Exshaw plant will operate an offloading, processing and 

storage facility that would allow for a controlled amount of the alternate fuels to be conveyed and injected into 

Kiln 6 initially through the pre-calciner, for a maximum 50% substitution of total energy to the process. 

The storage facility at the Exshaw plant to receive and store materials, which includes a fully automated 12 tonne 

crane to move alternate fuels from the receiving bay to storage hoppers (Picture 1).  All alternate fuels will be 

delivered by truck to the pƭŀƴǘ ŦǊƻƳ /ŀƭƎŀǊȅ ƛƴ ŀ άǊŜŀŘȅ-to-ǳǎŜέ ǎǘŀǘŜΦ ¢ƘŜ ŀƭǘŜǊƴŀǘŜ ŦǳŜƭ ƛǎ ǘƘŜƴ ŎƻƴǾŜȅŜŘ ǘƻ ǘƘŜ 

preheater tower in a series of enclosed material handling equipment to reduce dust.  The system utilizes a 

300m3/hr  tube belt that fully encloses the material between the new facility and the K6 preheater tower, where 

the fuel is injected directly into the calciner for co-processing.  Modifications to the riser in the preheater tower 

were completed as part of the project to allow for the proper residence time in the tower to achieve complete 

combustion.  A state of the art automated fire suppression system was also installed throughout the entire system, 

consisting of multiple deluge systems, sprinklers systems and a foam suppression. 

3.2 BACKGROUND OF THE PROJECT 

Unlike in other jurisdictions in Canada, the time to permit the co-processing system with the Ministry of 

Environment and Protected Areas was long and was accomplished for over 10 years before the groundbreaking of 

the project.  This included studies completed by the University of Calgary, Queens University and the Pembina 

Institute, consultants which include WSP Golder and Millenium EMS.  The studies found a negligible change in 

emissions from co-processing of alternate fuels in the kiln.  A detailed human health risk assessment (HHRA) also 

concluded that no health risks were associated with the project. 

3.3 PROJECT OBJECTIVES 

The key objectives are: 

 Reduce fossil fuel on Kiln 6 through coprocessing of alternate fuels 

 Achieve a maximum of 50% thermal substitution rate (TSR) of alternate fuels on Kiln 6 

 Maximize CO2 reduction through the use of biogenic waste based low carbon fuel 
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3.4 PERFORMANCE/SUCCESS METRICS IDENTIFIED IN THE CONTRIBUTION AGREEMENT 

 

Success Metric Commercialization 
Target 

Project Target Project Achievement 

Thermal Substitution 
Rate (TSR)for Pre-
Calciner injection. 

50% 50% 35% at K6 
The plant has been able to achieve 50% 
substitution on K6 on commissioning 
but cannot maintain it due to availability 
of LCF.  Our suppliers are working to 
ramp up production quickly so that the 
plant can achieve 50% on K6 in 2025. 

 

3.5 PROJECT CHANGES 

There were no significant project changes during the lifecycle of the project period outside of the delays in 

completing the project.  The delays were due to geotechnical issues with site preparation as well as changes to the 

company who completed construction of the facility.  The design and implementation of the low carbon system 

remained the same. 

3.6 TECHNOLOGY RISKS 

Design and operating knowledge and know-how is retained within LafargeHolcim, Lafarge Canada, Geocycle, and 

Geocycle Canada. Protected & proprietary information includes cement plant process modeling, burner 

technology, technical design standards, fire protection systems, quality control and assurance methods, 

environmental protection standards, fuel processing systems, and logistics management. Collectively these 

ǎǘŀƴŘŀǊŘǎ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ƛƴǘŜǊƴŀƭƭȅ ŀǎ ǘƘŜ ά!-/ŜǊǘ {ǘŀƴŘŀǊŘǎέ ŀƴŘ ŀǊŜ ǊƛƎƻǊƻǳǎƭȅ ŀǇǇƭƛŜŘ ƛƴ ōoth design and 

operation including design approvals by our Zurich based Geocycle team. LafargeHolcim has over 30 years of 

design & operating experience which is embodied in these A-Cert standards. Geocycle, internationally, has 2000 

employees and serves over 10,000 customers with operations in 50 countries including 80 pre-processing sites and 

180 co-processing sites. 

The project design (conveyance, storage and injection) was based on a proven technology (TRL 9).  Similar crane 

hall systems have been constructed and installed in other areas of the world for receiving, blending, and dosing of 

alternative fuels.  

4.0   PROJECT WORK COMPLETED AND OUTCOMES  

4.1 METHODOLOGY 

There are no experimental procedures or methodology to report. 

4.2 TECHNOLOGY DEVELOPMENT 

The construction process of the Exshaw Co-Processing system can be visualized in Figures 1 to Figure 55 located in 

the Appendix.  
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Some of the key components of this project are  LCF Receiving Bay, LCF Storage Bays, Grab Crane, Feed Hoppers, 

Weigh Feeders, Transfer Tower, Tube Conveyor, and injection point.   

The LCF system is capable of receiving and conveying the required volume of LCF to the calciner.  The dosing 

system has also proved itself capable of attaining 50% TSR and has reached 58% at one point during trials.  Since 

commissioning the Exshaw plant has averaged a TSR of > 20% on a monthly basis.  Our primary partner, Ecco 

Recycling, is set to commission their second LCF processing line in Quarry Park, Calgary in February 2025.  With this 

line and development of LCF from other waste generators the plant will be saturated with LCF in 2025.   The CO2 

emissions are detailed in the CO2 section. 

This project was started with an initial concept using existing facility installations with the Holcim group around the 

world as a starting point.  The initial concepts were developed with an engineering partner and were tendered to 

several different suppliers that operate within the alternative fuels space.  Some preliminary engineering was done 

to be able to fix the general size of the building.  Procurement was broken out into a multibid process, major 

packages included: equipment supply, engineering, crane hall building EPC, foundations, mechanical installation, 

electrical installation, electrical room EPC, and fire suppression EPC.   

The foundations and walls for the crane hall were designed and finalized and this contract was awarded to an 

Alberta based contractor and work began in March 2023.  At the same time key mechanical and electrical tie-ins 

were made made during a plant outage over the winter.  After the outage, the electrical install continued with the 

installation of junction boxes, cable trays and cable runs up the preheater tower.  At the same time the mechanical 

contractor worked on fabricating and installing new platforms and structural components to support the new 

equipment. 

In 2024, the transfer tower was erected, the tube belt was erected and installed, the equipment in the tower was 

set in place and electrified and the fire suppression system was installed in the preheater tower.  New underground 

waterlines were installed from the existing plant to the new fire suppression room near the crane hall.  The entire 

preheater tower was laser scanned during the initial engineering phase and allowed for the installation to go with 

very minimal clashes and field fixes needed.  The entire tube belt was installed over the course of a couple days 

ƛƴŎƭǳŘƛƴƎ ΨǘƘǊŜŀŘƛƴƎ ǘƘŜ ƴŜŜŘƭŜΩ ǿƘŜƴ ǘƘŜ Ŧƛƴŀƭ ǎŜŎǘƛƻƴ ǿŀǎ ǎŜǘ ƛƴ ǇƭŀŎŜ όǎŜŜ CƛƎǳǊŜ мо-14).  All the equipment 

outside of the crane hall area where the civil work was being completed was cold commissioned well ahead of 

time. 

The building steel started to get erected once the forms were stripped from the walls.  After about 4 weeks there 

was enough structure to safely start loading the crane and mechanical equipment into the building.  At the same 

time as the building erection,  there was the fire suppression system being installed, mechanical installation 

occurring and electrical terminations being made. 

We started the commissioning process in May 2024 with the OEM which lasted until July when the first scoop of 

low carbon fuel was run through the system.  After the first day of running, we were able to ramp up the system to 

full capacity.  In the days that followed we made some enhancements to ensure smooth operations. 

4.3 PROJECT ACHIEVEMENTS, RESULTS, AND ANALYSIS 

ω Describe overall Project achievements relative to stated objective and performance metrics. 

ω Discuss results of experiments, model simulations and Project outcomes. 

ω Discuss an analysis of Project results. 
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The project completed commissioning in August 2024 and processed a small volume of construction demolition 

waste (approximately 90% biomass).  In September 2024, K6 was able to achieve 50% thermal substitution rate 

(TSR) with 100% CDW easily.  This performance was surprising to the Exshaw plant and Lafarge, as many other co-

processing projects within Lafarge have been designed for up to 50% TSR but typically have difficulties in achieving 

this target with a high biomass fuel such as CDW due to high moisture content and variable fuel quality.  The plant 

was anticipating a slow ramp up to 50%, taking 4-6 months to reach the target while operators learn to co-process 

fuels into the system.   

 

Geocycle is currently working with the market to ramp up local LCF production capacity to meet the 50% target as 

ǎƻƻƴ ŀǎ ǇƻǎǎƛōƭŜΣ ǿƘƛƭŜ ǳǎƛƴƎ ƻǘƘŜǊ ŀƭǘŜǊƴŀǘŜ ŦǳŜƭǎ ǎǳŎƘ ŀǎ ǿŀǎǘŜ ǎƘƛƴƎƭŜǎ ŀǊŜ ōŜƛƴƎ ǎǳǇǇƭƛŜŘ ōȅ [ŀŦŀǊƎŜΩǎ 

Construction Group to supplement the alternate fuel needs from Exshaw.   

 

The project provides delivery and pyroprocessing capacity of LCF to our Kiln 6 calciner burning zone and allows the 

plant to achieve a 50% thermal substitution rate (TSR).  This was scaled to the maximum capacity and there is no 

further growth in this burning zone.    

 

There are no plans for an LCF system on Kiln 5 at this time.  This is an older model kiln and the investments to 

install an LCF system do not make economic sense at this time. Our focus is on developing LCF on Kiln 6 which was 

built with consuming LCF in mind.  

 

tƻǎǘ ǇǊƻƧŜŎǘ ǿŜ ǿƛƭƭ ŦǳǊǘƘŜǊ ƻǇǘƛƳƛǎŜ ƻǳǊ ƪƛƭƴǎ ƻǇŜǊŀǘƻǊǎΩ ŎŀǇŀōƛƭƛǘƛŜǎ ǘƻ Ŏƻ-process LCF in greater volumes,  

through further training and hands-on experience.   

 

Secondary post project plans include working closely with the Exshaw community to ensure there is no impact 

from our LCF operations on our neighbours and working with the community to provide recovery options.  

 

5.0   LESSONS LEARNED 

5.1 CHALLENGES 

The project encountered a number of delays related to the geotechnical aspects of the LCF building that required 

additional engineering and time to construct.  A total of 81 concrete piles were needed to be installed prior to the 

concrete structure erection and were not initially anticipated as part of the project.  Exshaw is also one of the 

windiest areas in the province which made construction more difficult. 

5.2 PRACTICAL LEARNINGS 

Practical learnings around the development and implementation of the Exshaw LCF project that we would 

take into account on other projects include: 

1. Permitting:  Begin the permitting process early.  Do not proceed with construction until a permit is in 

hand.  The project began its LCF permitting and stakeholder engagements well before 2010 and received 

its permit in 2020, all due to the concern the government had with co-processing of fuel.  The process 

takes time and requires engagement of stakeholders at all levels.  

2. Commercialisation: The project has ramped up faster than anticipated and this success means the 

suppliers were unprepared for the volume of construction demolition waste and other fuels that were 
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required to fulfill the current fuel needs of the project.  Suppliers are now catching up to source the 

tonnage of LCF that can be processed and delivered to the plant.  Developing partnerships with reliable 

recyclers is a key learning of the project.   

3. Engineering Design: Ensure detailed engineering and geotechnical work is completed prior to project start 

in order to avoid delays and additional costs.  

5.3 ORGANIZATIONAL LEARNINGS 

Organizational learnings are that a multidisciplinary approach and diverse team are required to execute a project 

of this nature.   The project team consisted of people from the Exshaw Plant, Geocycle, external contractors and 

external suppliers of fuel.  Coordination of all these parties was difficult and learnings from the project execution 

have been noted for future projects. 

5.4 HIGHLIGHTS 

The main project highlight is the seamless ramp up from 0-50% substitution into Kiln 6.  As noted previously, many 

ƻǘƘŜǊ Ǉƭŀƴǘǎ ŀŎǊƻǎǎ [ŀŦŀǊƎŜΩǎ ǇƻǊǘŦƻƭƛƻ ƘŀǾŜ ƘŀŘ ŘƛŦŦƛŎǳƭǘȅ ƛƴ ǇǊƻŎŜǎǎƛƴƎ ƘƛƎƘ ǾƻƭǳƳŜǎ ƻŦ [/C ǿƛǘƘ ǇǊŜǾƛƻǳǎ 

installations and it was a big surprise to many that Exshaw was able to reach the targets for substitution so early in 

the project.  The learnings from the project are currently being shared internally to improve future installations 

across Canada. 

As Geocycle continues to source additional volumes of LCF for K6, the use of biogenic material as LCF is stressed as 

essential in order to continue to decrease gross CO2 emissions from cement manufacturing. 

 

6.0  GHG BENEFITS 

 

6.1 PROJECT BASELINE EMISSIONS 

In quantifying the GHG emissions from this project, existing protocols used in Alberta will be used.  These included: 

1. Alberta Technology Innovation and Emissions Reduction Regulation (June 2023) 

2. Alberta Carbon Offset Emission Factors Handbook, Version 3.1 

3. Alberta Standard for Completing Greenhouse Gas Compliance and Forecasting Reports, Version 3.3 

4. Alberta greenhouse gas quantification methodologies, Version 2.3 

These methodologies apply to the various emission sources associated with the project.  These include the 
methods for quantification of direct and indirect GHG emissions reductions.  The GHG emissions include carbon 
dioxide (CO2), methane (CH4), and nitrous oxide (N2O).  Scope 1 emissions are those that occur from owned or 
controlled sources. Scope 2 emissions are indirect from the generation of electricity consumed.   

GHG savings will be quantified using a performance standard procedure whereby future emissions are compared 
directly to the baseline project emissions performance for the same quantification period.  The key metric for this 
is kilograms of CO2e per tonne of cement produced (production based standard). 

For the assessment, a full lifecycle will not be conducted, but instead GHG benefits are presented as net overall 
reduction comparing the business-as-usual scenario to the project scenario; this includes Scope 1 emissions.  In 
cement manufacturing this boundary captures approximately 97% of the total emissions on a cradle-to-gate 
lifecycle approach (CAC Environmental Product Declarations). 
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Baseline emissions from Exshaw can be the verified 2023 emissions from the Exshaw Plant for Kiln 6 (K6).  This 

would be considered a business as usual scenario, where both Kiln 5 (K5) and K6 operated using only natural gas.  

Emissions from the cement plant are broken down into three categories: 

 Process Emissions: These are the calcining emissions from the kiln, and are completed using mass balance 

methodology.  Process emission make up 70% of the total emissions from the cement plant and can only 

be abated by using clinker substitutes and through carbon capture technology.  No changes will be 

expected from process emissions from the implementation of the LCF facility at Exshaw. 

 Combustion Emissions: These are the combustion emissions from the use of fuel to heat up the kiln and 

calciners.  Exshaw used 100% natural gas as the source of heat for each kiln.  The LCF project substitutes a 

maximum of 50% of natural gas in K6 with low carbon waste based fuels.  The reduction from CO2 

emissions will come from the addition of co-processing to Kiln 6 

 Non Kiln Emissions: These are the combustion emissions from the use of fuel on site to heat buildings and 

also in the combustion of fuel for transportation on site.  This includes the fuel use at the quarry site, 

which is located adjacent to the Exshaw Plant.  The LCF facility is fully automated and there is no 

additional mobile equipment needed for the project, so there is no increase in CO2 emissions anticipated 

for the addition of the LCF facility. 

 

6.2 PROJECT EMISSIONS 

 

Project emissions will be quantified per the protocols stated in the previous section (Baseline Emissions).  The only 

change anticipated will be for the combustion emissions from the kiln, where up to 50% of the fuels will be 

replaced by low carbon waste based fuel, and a small increase in Scope 2 emissions due to the electricity used to 

power the LCF building, crane and conveyance systems. 

Quantification of emissions from the use of alternate fuels will be completed using laboratory test results for 

moisture, carbon, heat value of composite samples of alternate fuels.  As well, biogenic testing will be completed 

on all fuels to determine the percentage of biogenic content for each material used.   

6.3 EMISSIONS REDUCTION IMPACT 

 

Year Baseline Emissions 
(total CO2) 

Project  
Emissions (total 

CO2) 

Emissions Reduction 
@Year (tCO2e) 

2023 1,110,000 - - 

2024 1,110,000 1,105,000 5,000 

2025 1,110,000 1,080,000 30,000 

2026 1,110,000 1,080,000 30,000 

2027 1,110,000 1,080,000 30,000 

2028 1,110,000 1,080,000 30,000 

2029 1,110,000 1,080,000 30,000 

2030 1,110,000 1,080,000 30,000 
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The above table assumes steady clinker production to 2030 and beyond and assumes blended LCF in 2023 that 

is only 60% CDW and ramps up to 80% by 2026.  The higher biogenic content in LCF drives the CO2 reduction 

in combustion.  The market for alternate fuels will take time to develop, as this is the first project in Calgary, 

however we are very optimistic about the volumes of biogenic fuels that the plant will be able to source to 

reduce their greenhouse gas emissions. 

7.0   ENVIRONMENTAL, ECONOMIC, AND SOCIAL IMPACTS 

 

7.1 OTHER ENVIRONMENTAL IMPACTS 

Landfill diversion is an immediate and future environmental benefit from the completed Project.  We forecast that 

over 10 years > 1,000,000 tonnes of waste will be diverted from landfill to substitute for fossil fuel at the Exshaw 

kiln 6.   This is not isolated only to CDW, but is also other materials that currently go to landfill because there is no 

commercially viable way to recycle it, or there is currently no interest to use it in new materials.  This includes but 

are not limited to: 

 tire chips 

 asphalt shingles 

 non-recyclable plastics 

 construction demolition waste  

Exshaw plans to maximize CDW, as it has a high biogenic value, and also because its diversion from landfill helps to 

avoid methane emissions from its decomposition in landfill. The plant will also consider other sources of fuel 

including tires, shingles and plastics. 

7.2 PROJECTED ECONOMIC IMPACT 

Economic impacts include the jobs created to collect, sort, prepare and deliver LCF to the plant. Significant 

investments were made in Calgary by material recovery facilities to prepare LCF from waste. There is also savings 

realised by Exshaw in energy cost through coprocessing. Reduction in CO2 emissions may also result in additional 

carbon credits to the Exshaw Plant, where the sales of the credits could be invested back into future 

decarbonization projects planned for the site (including carbon capture). 

7.3 RESULTED INNOVATION CAPACITY 

As Lafarge Exshaw is now a reliable downstream customer of refuse derived fuel various companies are now 

developing their capacity to produce alternative fuels from waste.   This opportunity did not exist before the kiln 

was made available with the new LCF system.  

8.0  SCIENTIFIC ACHIEVEMENTS 

 

As part of the project Lafarge and the University of Calgary produced the largest study of LCF in Canada.  We have 

met up with the researchers who initially published the study and will update their data based on real time 

emissions and types of fuel being used at Exshaw today.  The permit for Exshaw also included a study completed 

by Queens University and Pembina. 
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9.0   POST-PROJECT STEPS 

9.1 NEXT STEPS AND FOLLOW-UP PROJECTS 

The next follow up project at Exshaw will be to ramp up the supply of LCF for Exshaw to target 50% replacement in 

K6.  As well, an additional project to develop and implement the injection of biogenic alternative fuels to the main 

burner for co-processing will allow the plant to reach a TSR of 80% and further reduce its CO2 emissions.   

Furthermore, Lafarge will begin development of LCF usage on its main burner to increase TSR on Kiln 6 from 50% 

to 80%+.   

9.2 PARTNERSHIPS 
Lafarge is working with various waste collectors and processors in Alberta to source and process low carbon fuel 

from waste destined for landfills today.  

10.0 OVERALL CONCLUSIONS 

 

The LCF project so far in 2024 is forecasted to substitute a maximum of 35% alternate fuels in K6, a majority of 

which is biogenic construction demolition waste. As the site continues to ramp up the substitution of natural gas 

with alternate fuels, we aim to source biogenic materials to continue the reduction in greenhouse gases on site.   

11.0 COMMERCIALIZATION AND TECHNOLOGY TRANSFER PLAN 

11.1 PROJECT COMMERCIALIZATION ADVANCEMENTS 
The equipment added was already commercially available. The market for sourcing and processing waste based 

fuels is now developing in Calgary and will continue to increase in volume as Exshaw continues to co-process 

alternate fuels in future years.   

Lafarge has mature LCF receiving, storing, and feeding systems at all its plants in Canada. Exshaw, while being the 

most modern plant in Canada, was the last plant in Canada to install an LCF system. Each plant has a different LCF 

system design. The Exshaw crane-hall system design is unique to Canada and North America for Lafarge.  This 

system has been implemented in other countries in the world.  

 

12.0 COMMUNICATIONS PLAN 

12.1 KNOWLEDGE SHARING DURING PROJECT 

The Knowledge sharing both pre and during the project was shared with researchers from the University of 

Calgary.  

12.2 KNOWLEDGE SHARING POST PROJECT 

Lafarge has already reached out to the researchers from the University of Calgary who initially completed the 

research on co-processing during the permitting stages of the project. The Exshaw Plant has agreed to share 

emissions and fuel data during the next year of the project, to document any changes from the initial study.   
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A-1 APPENDIX - PICTURES  

 

 

 

 

 

 

 

Figure 1- Ground broken, first pile going in in fall 2022.  This is where ground water was encountered higher than expected and 
the piling approach had to be changed. 
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Figure 2 - Piling well underway. A total of 81 piles were needed to be installed including 3 sacrificial piles needed for pile testing. 
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Figure 3- Rebar and trench boxes for the pile caps for the tube belt foundations 
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Figure 4- Start of the excavation for the bent foundations for the tube belt (picture is from March 2, 2023) 
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Figure 5 - One of the first pours of the job, concrete for tube belt foundations. Trench boxes are installed around the foundation 
and grounding is coiled on the rebar. 
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Figure 6 - Photo from May 17, 2023.  Bent foundations where completed.  The foundation in Figure 5 is shown at the end of the 
rail tracks (by the orange tarp) after it has been backfilled. Pile caps for the main crane hall building and transfer tower were 
underway including the initial excavation for the deep pits.  Equipment by now has all be received and inspected on site (shown 
to the left of the excavation). 
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Figure 7 - Progress as of June 1, 2023.  Pile caps for the crane hall are underway with the raft slab for the pits being ready next. 
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Figure 8 - Foundation for the transfer tower as it was nearing completion. 
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Figure 9 - First supports for the tube belt conveyor being erected on the bent foundations (July 7, 2023) 
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Figure 10 - First section of the tube belt being set between the transfer tower and the first bent. 
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Figure 11 - Continued erection of the tube belt conveyor, moving closer to the preheater tower 
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Figure 12 - Tube belt conveyor erection, as seen from the preheater tower. 

 

Figure 13 - Tube belt conveyor erection with the conveyor section being slid into the tower. 
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Figure 14 - Relative amount of clearance between the tube belt conveyor and the existing equipment inside the preheater tower 



  

Page 26 of 66 

9Ƴƛǎǎƛƻƴǎ wŜŘǳŎǘƛƻƴ !ƭōŜǊǘŀ όά9w!έύ Cƛƴŀƭ hǳǘŎƻƳŜǎ wŜǇƻǊǘ ¢ŜƳǇƭŀǘŜ ±ŜǊǎƛƻƴ нΦл bhb Confidential | May 2024 
 

 

Figure 15 - After the head and tail pulleys were set and the final adjustments were made to the rollers and idlers.  The belt for 
the tube conveyor was pulled from the transfer tower (shown) to the preheater tower. 

 

  


