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Project Synopsis 

The CIF approved the completion of this project titled Alternate Glass Market Test for Stormwater 

Management as project no. 1026 with the executed agreement finalized on October 30, 2017. Since that 

date, the project team members have worked towards completing the tasks identified in the work plan. 

The project involved the completion of four tasks: Soil Media Specification and Greenhouse Study; Field 

Studies; Economic Evaluation; and a final report. Project reports were submitted to the CIF at the 

conclusion of each task. This report will complete the requirements of task number four. Previous task 

reports are attached to this document as appendices. 

Summary of Completed Tasks 

Task One - Soil Media and Greenhouse Study  

Task One was the most difficult of the tasks to complete. Challenges included: issues in determining the 

appropriate sizing of the glass sand to be used; establishing the appropriate germination conditions 

required to promote growth in the chosen blend; and some concern surrounding the workplace health and 

safety issues of glass sand. Adding to the complications, the growth in the use of bioretention systems in 

the urban environment resulted in the establishment of new standards for both their design and 

construction by the CSA Group as well as Conservation Authorities in the Province and in particular within 

the Greater Toronto Area. The new standards required a review of the manufacturing process used at 

Niagara Region’s Material Recovery Facility (MRF), operated by Niagara Recycling, to obtain the proper 

sizing of the glass sand. In the end, the task was completed successfully, and the project team was able 

to move on to undertake Task Two. 

Task Two – Field Studies 

This task was completed during the months of June to September 2019. The field studies were 

undertaken at the head offices of Gro-Bark in Caledon, Ontario. Gro-Bark is a soil blender specializing in 

the manufacture of various soil products for the markets it serves and is part of Walker Environmental, a 

division of Walker Industries whose corporate headquarters are found in the Niagara Region.  

The results of this task showed that the recycled glass sand was effectively incorporated into the 

bioremediation soil media and supported growth of the chosen vegetation. There were three vessels 

constructed to test the media made with recycled glass sand as well as a fourth vessel acting as a control 

vessel. In the three vessels with bioretention media incorporating recycled glass sand, the glass sand 

was also used as a replacement for the granular aggregate in the water storage reservoir. The use of the 

glass sand in the water storage reservoir illustrated yet another use for the glass sand and increased the 

total quantity that could be used in the construction of a bioretention system. The conclusions from the 
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field studies showed that the three vessels with the glass sand supported the vegetation equally or better 

than the control vessel.  

The quality of the discharge water from the three test vessels was generally not the same as the control, 

although trending showed that the longer the vessels were functioning, the differences in the comparison 

of test vessels   to the control lessened. An example of this is found when examining the inorganic 

parameters measured during the study which were initially higher in the test vessels as compared to the 

control. However by the third and final sampling event the parameters were generally equivalent. In the 

case of phosphorus concentrations, the longer the test vessels were functioning, the closer the value 

came to that of the control, although the levels remained a concern when compared to the stated goals of 

the Province. Further investigation around the impact on water quality results from the use of the recycled 

glass sand is recommended to determine how much of an influence residual materials in the container 

glass has due to adherence of residues to the particles of glass sand. 

Task Three – Economic Evaluation  

Several interesting observations were made upon the completion of Task Three. When all the inputs are 

factored into the cost of production, the amount of waste that is removed from the glass as it is processed 

has a significant impact on the cost of manufacturing the recycled glass sand. This waste material 

consists of labels, food residues, metals, plastics etc. which are separated and then   sent to the landfill 

for disposal. The cost of production could be substantially reduced if municipalities further cleaned the 

glass prior to transport to Niagara Region’s MRF for processing.  

Based upon past marketplace demand, it was found that between 765 and 7,650 cubic metres of 

bioretention media are used in each construction season in the GTA, generally between the months of 

April and December. This equates to the installation of approximately 1,912 to 19,125 square metres of 

bioretention systems. An almost equal amount of recycled glass sand could be used in the water storage 

reservoir component of each system. This points to the potential for use of approximately 0.88 tonnes of 

recycled glass sand per square metre of bioretention system installed, or between 2,019 and 20,196 

tonnes of recycled glass sand per construction season with no changes in the current marketplace.   

An economic analysis was completed to determine the net cost of producing the recycled glass sand. 

Three main variables impacted the financial outcomes: tip fees applied for the glass feedstock received; 

residual waste disposal costs; and the sales price for the glass sand. The cost of processing was 

constant in all scenarios. The resulting revenue varied between a net loss of $(40.00) per tonne, to a 

positive result of $10.00 per tonne. This is a wide variation of cost impacted primarily on the tipping fees 

applied for the glass received. It also illustrates the need to be exceptionally diligent in controlling costs 

during the manufacturing process of the glass sand.   

Task Four – Final Report  

Task four focuses upon making recommendations that will support the use of recycled glass sand in the 

construction of bioretention systems and the development of a market in Ontario. This will be 

accomplished by addressing the questions below: 

How can this project begin to spur the development of the use of recycled glass sand in the urban 

environment within Ontario? 

The completion of this project is timely in that the use of the bioretention systems in the Province is in its 

infancy. It is the result of the efforts of staff from the conservation authorities, consultants, municipalities 

and soil blenders realizing the need and seeing their efforts grow into a set of national standards that will 



guide further development. The timing of this project aligned well with this development and successfully 

illustrated that recycled glass sand is able to be used in these systems and supported the growth of 

various vegetation. It also leaves the door open for additional work that will help to expand the use of 

recycled glass sand. An example would be the installation of a larger bioretention system in the natural 

environment. This would allow for performance monitoring over a longer period of time. The construction 

techniques needed to ensure that the water storage reservoir, constructed with recycled glass sand, are 

developed in order to compete with the material currently used. 

What are the regulatory requirements for utilizing this material as a component in a blended soil 

media? 

The use of recycled glass sand as a component of a bioremediation media is no different than the use of 

any other component. A soil blender produces a product to meet the requirements of the marketplace or 

their contracts. In this case, the media must be manufactured in accordance with the CSA Standard 

W200-18, Design of Bioretention Systems, using sand that meets the requirements found in ASTM 

C33/C33M, Standard Specification for Concrete Aggregates. Media prepared to these standards are 

acceptable in any installation that has been designed in accordance. A soil blender in Ontario is not 

required to specify ingredients used in the manufacturing of the product. For example, in the manufacture 

of triple mix using compost, the compost must be sold with a product data-sheet accompanying the load 

once delivered, however the product data-sheet is not required to be passed on upon the subsequent 

sale of the triple mix. 

Good practice suggests that there are some quality control requirements that should be adhered to in the 

production of soil blends. Some of these should include the testing of the ingredients as well as the final 

product to ensure that appropriate guidelines are adhered to. One example is to ensure that the product 

meets Ministry guidelines for use in the environment, such as the Provincial Water Quality Objectives 

(PWQO).  

The facility producing the recycled glass sand is likely going to either be a Material Recovery Facility, 

such as Niagara Region’s facility operated by Niagara Recycling in Niagara Falls, ON. or from a 

dedicated glass recycling facility such as the NexCycle plant in Aberfoyle, ON. In either case, the facility 

shall be properly approved for such work. In the case of a MRF, it would require one or more 

Environmental Compliance Approvals issued by the Province. The resulting glass sand will be considered 

a manufactured product and as such, be able to be used for any purpose. This is considered a common 

practice in Ontario. 

What types of glass processing equipment are required to meet the specification? 

The manufacturing of glass sand requires a series of steps before it can be considered to be a completely 

processed product ready for introduction into the marketplace. Typically, this includes the following items: 

 Receiving hopper with feed conveyors 

 Magnetic separator 

 One or more crushers depending on technology selected  

 Residue removal screens, sizing screens and finishing screens  

 Drying system to remove moisture   

 Dust collectors for fine dust containment 

 Storage silos and bunkers 

There are several manufacturers who can supply complete glass processing lines, however typically, the 
equipment for the glass processing line is sourced from various manufacturers and assembled as a 



complete processing line with the expertise of an engineering consultant. The process used at Niagara 
Region’s MRF uses equipment from many different manufacturers and has proven itself as a successful 
model. 

Conclusion 

The timing of this project was extremely fortunate as it occurred during a period of rapid development in 

the design and construction of bioretention systems. Not only have there been new standards produced 

by the CSA Group (W200-18 and W201-18) effectively formalizing their use, but also changes in how 

municipal recycling programs are maintained and funded in the Province. New markets for materials such 

as recycled glass sand need to be developed and this study has helped to demonstrate innovation in its 

infancy. Final comments regarding the project findings are summarized in the following points: 

1) The economics of the production of the glass sand for use in bioretention systems 

Currently, the cost of concrete sand typically used in a bioretention facility is less than the cost of the 

production of recycled glass sand. This cost will be of concern to an owner or developer of a project since 

the least costly components are generally used. Other engineered solutions such as simple storage tanks 

and pumping systems are also available for use. Used together, they accomplish the same objective of a 

bioretention system - that being the controlled release of urban stormwater runoff to the receiving surface 

water bodies. For recycled glass sand to gain a foothold in the market, the cost differential must be 

narrowed. Two of the most significant factors to examine is a reduction in the contamination found in the 

glass prior to processing and the tipping fee application for the glass at the processing plant. 

2) Glass fines 

Glass fines typically consist of glass that is smaller than 80 mesh.  At the outset of the project, it was 

anticipated that the glass fines would be able to be used in the media. As the project developed, this was 

found not to be the case due to the need for the sand to be consistent with the specifications in the CSA 

Group standard W200-18, which specifies the need to use particle sizing in the glass sand that meets the 

requirements of concrete sand. This effectively excludes the glass fines. The glass fines continue to be 

destined for the landfill unless another useful diversion opportunity is discovered. Niagara Region’s 

contracted operator, Niagara Recycling, is researching alternate uses for this material. 

3) Contamination levels in the mixed broken glass 

The amount of contamination found within the feedstock glass needs to be reduced before the best 

economic picture for the production cost can be achieved. Typical contamination rates of MRF glass is 

between 15 and 20 per cent. If contamination can be reduced to 5 or 10 per cent, then the economics 

improve as demonstrated in the analysis. The disposal of this material, as shown in the different 

economic analysis scenarios undertaken in Task Three, resulted in an expense of either $24,000 or 

$32,000 for every 1,000 tonnes of glass processed, depending on the assumed level of contamination 

found in the glass.. This is significantly greater than the funds generated from the sale of the glass sand 

produced from that same amount of glass. 

4) Green Procurement Policies 

Recommendations moving forward for other municipalities interested in developing a market for the use 

of recycled glass sand include the development of Green Procurement Policies and amendments to 

municipal Purchasing By-Laws to contribute to a sustainable environment and encourage a circular 

economy. Where feasible and without significantly affecting the intended use or quality of products or 



services, municipalities can endeavor to include specifications which contain the maximum level of post-

consumer recyclable content. As part of this process, municipalities can employ some measure of 

informal research and cost analysis to ensure that environmentally sound products being actively sourced 

will be competitively priced. Municipal Procurement/Purchasing departments can be made responsible to 

develop and deliver staff awareness to support the Green Procurement Policy. Green Procurement 

Policies will support sustainable efforts with municipal developers and engineering staff to change their 

standard specifications to incorporate the use of recycled glass sand in their bioretention systems as 

municipalities (more so than developers) have a keen interest in developing and protecting the 

environment in their community and recycled glass sand se in bioretention systems provides for an 

effective way to do so.  

The Provincial Government is slowly moving forward with the creation of guidelines for better control of 

urban stormwater runoff, however this is slow to develop. Municipalities can promote this within their 

jurisdiction by enacting changes in their standard specifications for works that occur under their control. 
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Interim Report:  

 CIF Project Number 1026      
Investigating the Use of Recycled Glass for Storm Water Management 
Task 1 Summary Report 

 
This intent of this letter is to convey a summary of Task 1 steps for the above-noted project and 
request funding so the interim costs can be covered.  The project as approved by the CIF, consists 
of four tasks. Task 1 is the first to be worked on. The remaining tasks build upon the success of 
this first task. The following information will serve to meet the commitment of Niagara Region to 
provide a summary report at the completion of each stage of the study. At the time of the writing 
of this document Task 1 has to be extended with additional testing due to issues with the 
production of glass sand that will result in satisfactory germination trials in the greenhouse. 
Therefore, additional testing is required before Task 2 can be started.   
 
With the anticipated timing for the completion of Task 1 and the reporting requirements, as found 
in the Measurement and Monitoring (M&M) Plan as March 31, the project team submits this 
update report at this juncture.  The final steps for the completion of Task 1 are the preparation of 
a new sample of glass sand following a special production run and then submission of the sample 
to the lab to determine why the soil media has not been able to support a successful germination 
test. The following text will serve to summarize the results to date. 
 
The following are the components that made up Task 1 - Review of the soil media specifications 
and greenhouse studies and the current status: 

 Identification of desired product specifications, characteristics, and issues with the soil 
media currently used. COMPLETE 

 Examination of the physical, chemical, microbiological and leaching characteristics of 
the recycled glass as produced by Niagara Recycling. COMPLETE 

 Completion of a literature research component to glean useful information to support 
the project and help in establishing the characteristics of glass in the proposed use. 
COMPLETE 

 Discussion and formulation of soil media specifications using recycled glass to be 
examined and evaluated in greenhouse or small-scale growth trials. This could include 
proposing multiple media specifications for areas with plants and areas with stone or 
mulch cover. This could also allow for differing amounts of recycled glass content to 
be used in each specification which may, in turn, allow for the use of greater amounts 
of recycled glass.  COMPLETE 

 Review whatever soil media specifications are developed to ensure that the amount 
of recycled glass required is practical and that if successful, could be made widely 
available, replicable within a reasonable margin of error, and economically 
appropriate.   COMPLETE 
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 Undertake greenhouse trials using the facilities available to Gro-Bark to test the 
effectiveness of the proposed media specifications and determine which of the 
media’s should be taken to larger field trails. EXTENDED 

 Manufacturing of the soil products ensuring that the inputs are accurately tracked and 
all costs can be identified and or estimated with an appropriate level of product quality 
assurance measures developed. ONGOING 

Outcomes: 
 
Task 1 brought together resources from the Toronto Region Conservation Agency, Niagara 
Region, LGC Professional Services, Niagara Recycling and Gro-Bark to review the current 
specifications for the bio-retention soil media.  The project team reviewed proposed changes to 
the desired characteristics of the manufactured bio-retention media which might allow the use 
recycled glass sand as well as guide the project work. The outcomes from Task 1 are summarized 
in the following paragraphs. 
 
Review of the glass sand sizing for the soil media– The project team agreed that the desired 
particle sizing for the sand should be roughly the same specifications as concrete sand normally 
used in bio-soil. It was agreed that this would be the appropriate starting point for preparing glass 
for the bio-retention soil media for the greenhouse studies.  It was noted that the sizing 
requirements may be change in the future as the result of work that is being done by an ASTM 
standards committee currently working on updating the standard for the media used in bio-
retention soils. 
 
Sizing of the glass sand produced by Niagara Recycling – The project team has completed 
the characterization of the glass sand particle sizing as produced by Niagara Recycling. The result 
of this characterization came from an iteration of trials involving different screening sizes 
undertaken on the recycled glass processing line with several samples being sent to Brookside 
Laboratories, Inc. and Alston Associates Inc. The sample results allowed for the determination 
the appropriate size screen to use in the process and to ensure that the glass sand as produced 
would show the grain size distribution desired of concrete sand and that repeated freeze-thaw 
cycles would not cause structural issues to the media as a result of using the glass sand. It was 
agreed that the use of the 16 mesh screen in the production process would be used for the study. 
This process required the sourcing and use of several new screens in the recycling process. 
 
Greenhouse studies – To date, the project team has undertaken two germination tests. The first 
germination test was successful but it was felt the glass sand particle size distribution used could 
have better reflected the desired concrete sand specifications. If this could be accomplished in 
the screening process during production at the Niagara Recycling facility, it would also have the 
side benefit of minimizing the need to further process the glass sand and may have resulted in a 
better test result. The project team reviewed the production process and the use of different 
screen sizes.  
 
As part of this first germination test, a sample of the soil media was sent to SGS for analysis in 
accordance with their standard agricultural test for topsoil. The results showed no significant 
issues with the media. As part of this second germination test, a sample of the soil media was 
also sent to SGS for analysis. The results were acceptable except that there was a high sodium 
absorption ratio (SAR).The second germination test was not nearly as successful as the first test 
and unfortunately did not result in a test that produced satisfactory results.  The issue is thought 
to be in the Sodium Absorption Ratio (SAR) of the glass sand as determined through a standard 
analysis for soils. The project team is reviewing the glass sand production process to determine 



if a solution to the elevated SAR levels can be found before undertaking another germination test 
or if it was a batch production issue. The elevated SAR could be the result of foodstuffs remaining 
in the glass containers and finding its way into the glass sand. Further testing will involve sending 
duplicate samples to the lab for analysis, one being washed in distilled water and the other as 
processed. 
 
Chemical Analysis of the glass sand – It was agreed from the start of the project that there was 
a need to understand the nature of the sand in relation to the various guidelines and regulations 
that guide our industry. It was proposed that lab analysis be run in accordance with the 
requirements of Ontario Regulation 153 and that the results be compared to the table 1 guidelines 
to allow the introduction of glass sand in bio-soil. We have completed two analyses at SGS. The 
first test was for a full scan of all applicable parameters. The results showed that in all cases the 
results were acceptable with the exception of the levels for copper and zinc. The second test with 
a fresh sample from a new production of glass sand was submitted for analysis of only the 
inorganic parameters that make up table one.  The results of that test showed that all analysis 
were within the acceptable range with the exception of the SAR. Based upon that series of results, 
it was decided to submit a sample of the bio-retention soil media used for the second germination 
test to SGS for another analysis and comparison to table 1.  Those results have been received 
and again showed an elevated SAR.  

 
Human health implications of the glass sand – At the start of the project, there was a perceived 
issue with the finest particles of the glass sand potentially raising the risk of Silicosis disease. This 
was a concern that was felt important enough to look at prior to the start of the greenhouse 
studies. This concern also resulted in the delay of the start of the germination tests.  A sample of 
the appropriately sized glass sand was submitted by Niagara Region to ALS Global Laboratories 
for analysis to confirm that the glass sand does not have an issue with crystalline silica. The 
results of this testing showed that this concern was not going to be an issue in the continuation of 
the project and that it provided the project team with the ability to author an MSDS for the soil 
media that will allow it into the marketplace. 
 
Human health implications of the glass sand – As the project work in task one has progressed 
there have been repeated literature reviews completed to help in guiding the work of the project 
team.  The literature review will be reported upon as part of Task 4 – Final report 
 
Project Expenses – The project expenses can be found in Table 1 attached to this letter. We are 
requesting payment in accordance with our project agreement. To date the expenses for the 
project team have been $28,373 of which $16,018 in kind expenses and $12,355 actual 
expenses.  
 
Respectfully submitted, 
 
 
 
 
Bob Vanyo 
Contract Administrator 
Waste Management Services 
Niagara Region 
Phone: 905-980-6000 ext. 2529 
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Interim Report:  

 CIF Project Number 1026      
Completion of Task 1 
Investigating the Use of Recycled Glass for Storm Water Management 

 
The intent of this letter report is to convey the results of Task 1 for the above-noted project as 
updated from our April 27, 2018 submission. In total, the project as approved and funded by the 
CIF, consisted of four tasks. Task one was the first to be worked on. The remaining tasks build 
upon the success of this first task. Task one had to be extended with additional testing due to 
issues surrounding unsatisfactory germination trials in the greenhouse. This issue was solved 
through the help of an expert in horticulture and greenhouse production. The expertise provided 
by the expert solved the issues as to why successful germination in the lab environment was not 
achieved previously. The study team now considers this task to be completed and the project 
ready to move onto the second task. The interim report submitted in April 2018 is considered to 
be updated by the contents of this submission. That first submission can be found in appendix 
one to this letter report. In summary, the following will serve to close off task one with 
explanations as noted. 
 
Task 1 - Review of the soil media specifications and greenhouse studies 
 
The following are the components that made up task 1.  

 Identification of desired product specifications, characteristics, and issues with the 
soil media currently used. COMPLETED April 2018 

 Examination of the physical, chemical, microbiological and leaching characteristics 
of the recycled glass as produced by Niagara Recycling. COMPLETED April 2018 

 Completion of a literature research component to glean useful information to support 
the project and help in establishing the characteristics of glass in the proposed use. 
COMPLETED April 2018 

 Discussion and formulation of soil media specifications using recycled glass to be 
examined and evaluated in a greenhouse or small-scale growth trials. This could 
include proposing multiple media specifications for areas with plants and areas with 
stone or mulch cover. This could also allow for differing amounts of recycled glass 
content to be used in each specification which may, in turn, allow for the use of 
greater amounts of recycled glass.  COMPLETED April 2018 

 Review whatever soil media specifications are developed to ensure that the amount 
of recycled glass required is practical and that if successful, could be made widely 
available, replicable within a reasonable margin of error, and economically 
appropriate.   COMPLETED April 2018 

mailto:dyousif@thecif.ca


 Undertake greenhouse trials using the facilities available to GroBark to test the 
effectiveness of the proposed media specifications and determine which of the 
media’s should be taken to larger field trails. COMPLETED July 2018 

 Manufacturing of the soil products ensuring that the inputs are accurately tracked 
and all costs can be identified and or estimated with an appropriate level of product 
quality assurance measures developed. Moved to Task two 

 
Outcomes: 
 
This task brought together staff from the Toronto Region Conservation Agency, Niagara Region, 
LGC Professional Services, and, Gro-Bark to review the current specifications for the 
bioretention soil media and propose changes to incorporate the desired characteristics into the 
manufactured soil media using recycled glass sand and to guide the project work. The outcome 
from task 1 that was not reported on previously is summarized in the following paragraph. 
 
Greenhouse studies – The successful conclusion of the greenhouse studies was delayed due 
to unsuccessful outcomes to the germination tests in the Gro-Bark labs. The reasons for this 
were not clear after several attempts. Finally, samples of the glass sand amended bio-retention 
media and the control media were submitted to a horticultural and greenhouse production 
expert working for Ball Horticultural Company located in West Chicago, Illinois for further 
evaluation. Upon review of the media and some of the physical properties, it was determined 
that the glass sand amended media reacted differently in its water-holding characteristics to the 
control media.  The expert considered this to be a laboratory related issue as a result of the 
testing protocol.  This difference is not expected to be noticed under actual field conditions as 
will occur in task two. The full details of this can be found in appendix two to this letter report.  
 
Respectfully submitted, 
 

 
 
Lucy McGovern 
Program Manager, Collection & Diversion 
Waste Management Services 
Niagara Region 
Phone: 905-980-6000 ext. 3558 
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CIF Project Number 1026      
Project Details - Task 2 
Investigating the Use of Recycled Glass for Storm Water Management 
 

Background 

The marketplace for material captured in the Municipal Blue Box programs throughout Ontario is under 

constant change and financial pressures with program operators continually looking to develop new 

outlets for recovered materials. Particularly hard to market products such as container glass demand 

special efforts to identify these markets.  At the same time, the current government in the Province of 

Ontario is promoting the circular economy as part of its strategy to reduce the amount of waste landfilled. 

If the circular economy is to be successful, Ontario recyclers need to continue to be at the forefront of 

efforts to ensure that materials recovered in their recycling programs can be reused, while at the same 

time, providing both economic and environmental benefits. The market for recycled glass captured in 

most municipal recycling programs is relatively thin while the specifications for what will be accepted at 

processor facilities is becoming tighter.  

This project was undertaken to determine if glass sand derived from recycled glass collected at curbside, 

and processed appropriately, could be used as a replacement for sand in a bioretention media for use in 

bioretention projects. Container glass collected in a curbside recycling program and processed by 

Niagara Recycling was trialed. These bioretention projects are being constructed to help in meeting the 

pollution issues surrounding the runoff of stormwater in the urban setting, where the generation of much 

of the glass to be recycled occurs, and is now considered to be a best management practice by many 

conservation authorities.  

Since the commencement of this project in 2017, there have been several initiatives to guide the industry 

as it moves forward with the establishment of soil bioretention facilities in the Province. This has included 

the establishment of new national standards by the Canadian Standards Association (CSA) Group that 

accompany and enhance work that has previously been completed by such organizations as the Toronto 

Region Conservation Authority (TRCA) and the Credit Valley Conservation Authority (CVCA).  As a result, 

the work undertaken in this project took guidance from the following documents in preparing for and in 

evaluating the use of the glass sand. 

CSA Group Documents: 

 W200-18, Design of Bioretention Systems 

 W201-18 Construction of Bioretention Systems 

 

TRCA and CVCA Documents: 

 Low Impact Development Stormwater Management Planning and Design Guide (LID) 
 

ASTM International: 

 C33/C33M Standard Specification for Concrete Aggregates 
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The project involves several tasks including a review of the soil media specifications and greenhouse 

studies (Task 1); a demonstration of the effectiveness through field plot studies (Task 2); and an 

economic evaluation (Task 3). This report summarizes Task 1 and 2. A final report detailing the economic 

evaluation of the project (Task 3), and summarizing the project as a whole is forthcoming in 2020.  

Summary of Results 

Task 1 – Review of the Soil Media Specifications and Greenhouse Studies 

The first project task brought together staff from the TRCA, Niagara Recycling, Niagara Region and Gro-

Bark to review the specifications and propose changes to incorporate the desired characteristics into the 

manufactured bioretention media using recycled glass. This included the following: 

 Identification of the desired product specifications, characteristics, and issues with the 

bioretention media currently used. The project team assumed that the ASTM specification for 

concrete sand would be adopted by the CSA in the standards work. 

 Examination of the physical, chemical, microbiological and leaching characteristics of the glass 

sand, as well as the occupational health and safety impacts to workers to determine if the glass 

sand would meet the ASTM specifications for concrete sand 

 Completion of a literature research component to glean useful information to support the project 

and help in establishing the characteristics of glass in the proposed use 

 Completion of greenhouse trials 

 Determination of the appropriate glass sand sizing 

There were four germination tests undertaken by Gro-Bark staff using glass sand and measured against 

a control of concrete sand. The first test was conducted in December, 2017 and used a mix of various 

sized glass sands blended together, which showed promise, but it was felt that a further refinement in the 

particle sizing of the glass sand was warranted. Project team members worked with staff at Niagara 

Recycling to arrive at what was considered an appropriately sized glass sand product as compared to 

concrete sand specifications as this was felt to be what future media specifications would adopt. The 

production of glass sand that would most closely meet the required ASTM C33/C33M Standard 

Specification for Concrete Aggregates is screened through a 16 mesh upper screen and an 80 mesh 

lower screen. This sized glass sand was subsequently used in all subsequent germination tests. 

The manufactured bioretention soil media was then produced in accordance with specifications which 

have been agreed to by the Credit Valley Conservation Authority, the Toronto Region Conservation 

Authority, and which would be in accordance with the CSA document W200-18, Design of Bioretention 

Systems, as detailed in Table #1. 

Table 1 - Bioretention Media Specifications: 

Components Percent by Weight 

Concrete Sand or Glass Sand 85 to 88 % 

Fines (silt & clay combined; < 0.050 mm dia.) 8 to 12 % 

Organic matter  3 to 5 % 
 

Unfortunately, in all the subsequent germination tests, the results were unsatisfactory when compared to 

the control. The reasons for this eluded the project team and posed the question as to whether the glass 

sand could be successfully substituted for concrete sand. It was felt that another opinion as to why the 



results were not as expected would be warranted. Robert Conrad, a researcher at Ball Seeds, located in 

West Chicago, Illinois was contacted and agreed to investigate. 

The Investigation 

Two samples of prepared bioretention soil media, one based upon concrete sand and another based 

upon glass sand was prepared by staff from Gro-Bark and shipped to Ball Seeds. Upon receipt of the two 

samples, a short germination test using lettuce seeds was set up to determine if germination could be 

achieved. Each test used 25 lettuce seeds buried between 1/8 and 1/4 inch in depth and watered to the 

researcher’s feel of correct moisture with his fingers. Figure #1 shows the results of the test. 

                 

           Glass Sand Media         Concrete Sand Media 

Figure #1 – Simple Germination Test 

That test was successful as germination of the lettuce seeds occurred in both samples of the bioretention 

soil media. This proved to the researcher that growth could be supported in both media. The question 

then asked was whether there was a moisture or bulk density issue with the soils. 

Upon review of each of the bioretention soil media’s physical properties as observed under a microscope, 

it was determined that the media prepared with glass sand contained less coarse particle sizes than the 

media prepared with concrete sand. The media with the concrete sand, being of coarser particle size, 

was felt to have a different water holding capacity than the one derived from glass sand.  This was 

possible, even though the glass sand met the concrete sand specifications, because the screen sizing 

used in the manufacture of the glass sand eliminated the largest of the prescribed particles from passing 

through the screens, even though the overall percentages met the concrete sand specifications as seen 

in Figure # 2 below. 

 

Figure # 2 – Observations under a Microscope 



Once the issue related to the water content was identified, it was felt that the amount of water used in the 

test should be examined. The remainder of the media samples sent to Ball Seeds were placed into a 

drying oven to dry to a zero percent water content. Once the drying process was completed, additional 

germination tests were set up using 25 radish seeds in each container and exposed to differing watering 

amounts.  In total, six tests were set up using each media type for comparison purposes and exposed to 

initial watering amounts of 5, 10, 15, 20, 25, and 30 millilitres of water upon seeding. Each container 

contained 100 grams dry weight in total. The seed was mixed in along with the soil media, water and 

thoroughly shaken with the seeds ending up randomly distributed in the soil media. The germination trays 

were placed into a germination chamber held at 20 degrees Celsius and observed for several days to see 

the progress. Figure # 3 depicts the results at the end of three days of testing.  

  

Glass Sand Media Left              

Concrete Sand Right                        

From top: 5, 10, 15 ml water 

Glass Sand Media Left             

Concrete Sand Right                       

From Top 20, 25, 30 ml water 

Figure # 3 - Observations from Germination Tests with Varying Amounts of Water Applied 

The germination tests were tracked through a week of growth and the results summarized in Table #2. 

Table 2 - Germination Growth: 

Moisture content Number of 

Seeds 

Germinated

% Seeds which 

Germinated

Number of 

Seeds 

Germinated

% Seeds which 

Germinated

5% 3 12% 20 80%

10% 17 68% 20 80%

15% 22 88% 15 60%

20% 23 92% 21 84%

25% 21 84% 14 56%

30% 20 80% 6 24%

Glass Sand Concrete Sand

 



From these observations, the germination in the bioretention soil media was determined to be moisture 

dependent and the characteristics between the media prepared with glass sand and that with concrete 

sand act differently when it comes to its water holding capacity.  The media made with concrete sand 

performed better with less water applied, while the glass sand media performed better with more water 

applied. This distinction is one that is likely only lab related and not related to the field conditions. The 

result of the investigation illustrated that glass sand amended bioretention media could support growth 

however, the water conditions would need to be monitored to ensure correct conditions were maintained 

to support germination.   

Task 2 - Demonstration of Effectiveness through Field Plot Studies 

The results from the greenhouse studies undertaken in Task 1 illustrated that the establishment of 

vegetative growth in the glass sand amended bioretention media could be accomplished. Since the 

commencement of the project, there have been several initiatives in the industry to identify and provide 

best management practices and to help further the establishment of new soil bioretention projects in the 

Province. As stated previously, this has included the establishment of new national standards by the CSA 

Group that accompany and enhance work that has previously been completed by such organizations as 

the Toronto Region Conservation Authority (TRCA) and the Credit Valley Conservation Authority (CVCA).  

As a result, this task took guidance from those initiatives. 

Design of the Field Plots 

As the project evolved, it became evident that the original workplan which foresaw the evaluation of 

different mixes of recycled glass sand content and particle sizing in the bioretention media, was not going 

to comply with specification W200-18 by the CSA or the LID document jointly authored by the CVCA and 

TRCA, which are the guiding design documents for the construction of bioretention systems. It was also 

evident that the evolving nature of the driving principals for construction of bioretention facilities became 

fairly succinct in what was going to be allowed or approved. The project team made some allowances to 

ensure that the results would enable complete evaluation of the effectiveness of the use of glass sand 

while keeping with the intended design parameters.  As the project moved out of the laboratory stage and 

into the natural environment, there was a desire to understand the effectiveness of the environmental 

performance of the glass sand in the bioretention system as well as its ability to sustain the desired 

growth of the vegetation used in the application. The development of the experimental design parameters 

for Task 2 kept these standards in mind, however some modifications were made to allow for tracking of 

the environmental performance of the media. 

The work in Task 2 consisted of the construction of four test cells in new intermediate bulk containers 

(IBCs), each approximately 1 m wide x 1 m deep x 1 m in height. Each test cell maintained the essentials 

of the CSA design requirements. Three test cells were constructed using manufactured bioretention 

media containing recycled glass sand and one test cell was constructed using concrete sand in the 

media, which acted as the control cell. In addition, each of the three test cells with glass sand amended 

soil media was constructed using glass sand in the water storage reservoir instead of 50 mm clear stone. 

This allowed for additional use of the glass sand providing for the potential for an even larger market for 

the recycled glass sand, as well as providing a test of the effectiveness of doing so. Figure #4 below 

illustrates the basic design configuration that was followed. 



 

Figure # 4 - Example Bioretention Facility 

The following series of pictures illustrate the construction of the test cells. The first row of pictures is the 

test control cell construction with 50 mm clear stone or less in the storage reservoir and used concrete 

sand in the bioretention media. All of the test cells were constructed on June 12, 2019. 

 
 
 
 
 can be seen in the following figure. 
 

The lower drainage layer The pea gravel choking layer The completed cell with the 
bioremediation media and plants 

 

Lower drainage layer Pea gravel choking layer Completed cell: Concrete sand & plants 

Figure # 5 – Construction of Concrete Sand Test Control Cell 

This second row of pictures illustrates the construction of the remaining three test cells constructed with 

recycled glass sand as the storage reservoir and used in the bioretention media. 

 

 

 

 

 
  
 

Lower drainage layer Pea gravel choking layer Completed cell: Glass sand & plants 

Figure # 6 – Construction of Recycled Glass Sand Test Cells 



 
Table 3 outlines the depth of the various layers of material that were used in the construction of the 

bioretention test cells. The only exception was in the control cell which used washed 50 mm diameter 

clear stone in the storage reservoir. 

 
Table 3 – Material Requirements for Each Test Cell: 
 

 Cover Layer Bioretention Media Separation layer/ 

Granular filter 

Storage Reservoir 

Recommended 

depth (mm) 

75 400 100 375 

Specification Shredded 

pine bark 

As per Table 1 

Bioretention media 

specification (W200-

18 and LID) 

Washed 3 to 10 

mm diameter clear 

stone 

Washed free-draining 

glass sand in the three test 

cells using glass sand in 

the bioretention media. 

50 mm or less clear stone 

in the control test cell. 

Volume of 

material 

required (m3) 

0.075 0.4 0.1 0.375 

 
All test cells were placed in the natural environment at the head office of Gro-Bark in Caledon, Ontario. In 

this environment they were subjected to natural rainfall and weather conditions and only watered during 

the initial establishment of the transplanted vegetation. Each test cell was fitted with a discharge pipe 

acting as a sampling port. The following picture shows the completed set up. 

 

 
 

Figure # 7 – Constructed IBC Test Cells 

 
Plant Species 
 
The species of plants used were selected using the TRCA/CVCA’s LID planning recommendation for 

drought tolerance in perennials and grasses. The plants were divided into three categories: Low drought 

tolerance; Medium drought tolerance; and High drought tolerance.  There were four plants (Two plants 

from two different species) from each category in the test cell. Each IBC had a total of 12 plants.  Table 4 

identifies the differing drought tolerance plants utilized. 

 



Table 4 – Plants of Varying Drought Tolerance: 

 

Low Drought Tolerance 
 

Medium Drought Tolerance 
 

High Drought Tolerance 
 

Iris versicolor 
 

Eupatorium maculatum (sub Aster 
novae-angliae or Aster ericoides)  

Anaphalis margaritacea 
 

Lobelia siphilitica 
 

Echinacea purpurea 
 

Panicum virgatum 
 

 
Environmental Performance 
 
In order to test the environmental performance of each test cell, the cells were loaded with samples of 

stormwater from the GroBark onsite stormwater retention pond at approximately one month intervals in 

each of July, August and September 2019. Discharge water was sampled and analyzed to determine the 

effectiveness in cleaning the stormwater. The parameters tested for are listed in Table 5. The application 

of stormwater was done in accordance with the approximate volume of water that would be expected to 

be absorbed if the test cells were included in an actual installation in the urban environment. 

 
Table 5 – Basic Sample Parameters: 
 

Physical Parameters Major Nutrients Metals Pathogens 

Total Suspended Solids 

Total Dissolved Solids 

Dissolved Oxygen 

Conductivity pH 

Potassium 

Phosphorus, 

Nitrogen (Total 

Kjeldahl Nitrogen, 

Nitrate/Nitrite) 

Aluminum, Barium, Beryllium, 

Cadmium, Chromium, Cobalt, 

Copper, Iron, Lead, Manganese, 

Molybdenum, Nickel, Strontium, 

Vanadium, Zinc  

E. coli, Fecal 

coliforms, 

Salmonella 

 
 
Observations 
 
The vegetation growth in the test cells was tracked during each month of the field trial starting with the 

initial planting in June through to the completion of the test in September, 2019. There were some very 

interesting observations made with the most important being that the control test cell, constructed with 

concrete sand and 50 mm stone in the water storage reservoir layer, showed less vigorous growth than 

the three test cells constructed using the glass sand in the bioretention media and water storage 

reservoir. This is illustrated in Table 6 which showed the recorded vegetative dry mass weights for each 

test cell. 

 
  



Table 6 - Plant Growth Measurements recorded on September 20, 2019: 

 

Plant Control Test Cell 
Average Plant 
Mass (Dry weight 
in g) 

Test #1 Cell 
Average Plant 
Mass (Dry weight 
in g) 

Test Cell #2 
Average Plant 
Mass (Dry weight 
in g) 

Test Cell #3 
Average Plant 
Mass (Dry weight 
in g) 

Panicum virgatum 
(Switch Grass) 

19 48 47 52 

Lobelia siphilitica 4.5 4 6 4 

Echinacea 
purpurea 

6 16 12 12 

Iris versicolor 8 7 11 7 

Anaphalis 
margaritacea 

10 12 8 10 

Aster ericoides 9 45 59 30 

 
This is also illustrated in the final pictures taken by project staff of the test cells prior to the harvesting and 

biomass drying signifying the end of the field trials. 

 

 
 

Figure # 8 – Plant Growth 
 
The ability of the test cells to absorb and retain water during the stormwater simulation events was also 

measured. This was an important observation as one of the design features of a bioretention facility is not 

only to help control the flow of stormwater in the urban environment but also to retain the water and 

release it to the stormwater system in a controlled fashion over time to lessen the pollutant loading to the 

receiving water bodies. The test cells allowed for the measurement of both the time and the volume of 

water that was released. As mentioned previously, the volume of stormwater added to each test cell was 

arrived at based upon the amount of stormwater that was expected to be absorbed during a storm event, 

in this case 150 litres. Upon introduction of the stormwater, the time passing before the first observation 



of water discharging from each test cell, as well as the total volume of water, was recorded along with the 

time taken for the outflow to cease. The observed ponding depth of the water as it was applied was also 

recorded.  

 

Observations during each of the storm simulation events were very similar and showed that the test cells 

constructed with the glass sand held onto the water longer, retained more water, and had less ponding as 

the water was applied. All of these observations demonstrate the benefits of using glass sand in a 

bioretention facility. The extra water holding ability in the glass sand allowed for the increased vegetation 

growth as it ensured that the vegetation never became stressed for lack of moisture. The following tables 

illustrate this from the observed data recorded during the September storm simulation event. 

 
Table 7 and 8 – Stormwater Flow Observations made during the September Storm Simulation Event: 
 

 
A review of the water sample analysis also provided some interesting observations as can be seen in 

Appendix 1. There are some disrupting observations that can be made when comparing the 

environmental performance of the control test cell made with the concrete sand to the performance of the 

three replicates constructed with the recycled glass sand. The first observation is the difference in 

phosphorous levels between the replicates and the control. The phosphorous levels in the control are 

much lower than those found in the replicates. The reason for this could be related to the former contents 

of the glass containers which were not washed prior to the crushing and screening process. The second 

observation is in the recorded dissolved solids concentrations between the control (lower) and the 

replicates (higher). This is again likely related to the former contents of the glass containers. The last 

observation is related to the parameters over the course of the three storm simulation events. Specifically, 

that most of the differences between the control and the replicates seem to have become closer in value 

as the number of events increased.  This further indicates that there is likely a connection with the former 



contents of the glass containers and the environmental performance. This would also indicate that further 

work is likely required to ensure an understanding of the impact of using the unwashed glass and its 

effect on the environmental performance. It would appear that the longer the test cells were functioning, 

the average difference between the performance of the three cells constructed using the glass sand as 

compared to the control test cell appeared to improve. 
 

The aesthetic quality of the water discharged from each of the test cells improved over time as can be 

seen in the following two pictures. The first picture was taken on the day of the first storm simulation in 

July and the second picture was taken on the day of the last simulation in September. The discolouration 

is likely due to the presence of tannins in the organic matter within the bioretention soil media. It is also 

possible that the discolouration is due to residual or dust in the glass sand left there from the processing 

stage. The longer time that the replicate cells were functioning, the more the aesthetic quality of the 

effluent from the replicate test cells improved compared to the control cell. 

 

 
 
 

Discharge 
Water 

sample – 
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Discharge 
Water 
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September 

2019 
 

 
Figure # 9 – Discharge Water Colour Comparison 

 
Respectfully submitted, 
 

 

Collection & Diversion Program Manager 

Waste Management Services 

Niagara Region  



Task 2 Report: Appendix 1 - Analytical Water Sample Results 
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Investigating the Use of Recycled Glass for Storm Water Management 
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Continuous Improvement Fund                  January 29, 2020 
132 Commerce Park Dr., Unit K, Ste.511 
Barrie, ON L4N 0Z7 
Attn: Laurie Westaway, Project Manager         via email: lwestaway@thecif.ca  
        
CIF Project Number 1026      
Project Details - Task 3 
Investigating the Use of Recycled Glass for Storm Water Management 
 

Background 

The first two tasks of CIF Project 1026 focused on the performance of the recycled glass sand used in 

place of concrete sand in a bioretention system, specifically in the manufactured bioretention media and 

the water storage reservoir. Task 3 focuses on the economic evaluation for the potential of the glass sand 

to compete with concrete sand. Like the glass sand, concrete sand is also considered a manufactured 

product as it requires screening and blending to meet the requirements as outlined in the ASTM 

specifications C33/C33M, Standard Specification for Concrete Aggregates. The manufactured 

bioretention media is produced in batches by the supplier, of which there are two major suppliers in the 

province of Ontario. The need to be able to manufacture the media in a dry environment drives where and 

when it can be made. There are typically two choices: on the jobsite if the installation is large enough or, 

in a controlled manufacturing environment, where state of the art batching, weighing, mixing, and loading 

equipment are employed.  

Bioretention Media Production 

The bioretention media is commonly produced on a ‘just-in–time’ basis. The main reason for this is to 

prevent contamination with fines. Producers of this material need to use dry ingredients to ensure smooth 

flow and even mixing. This also limits the time of year that the media can be used. Concrete sand is 

commonly found to have a moisture content of around five per cent with excellent flowability as delivered. 

The recycled glass sand, as produced by Niagara Recycling, contains very little moisture as a result of 

the recycling process which includes a drying phase, necessary to allow for easier screening among other 

considerations, and as a result would also exhibit excellent flowability.  

As a batch of media is ordered, all the ingredients are delivered just prior to mixing. To produce the 

media, the sand is ordered approximately three days ahead of the actual production date. The ingredients 

are then conveyed by front end loader to the batching process. The batching process is ideal for 

substituting recycled glass sand in place of the concrete sand commonly used. The use of recycled glass 

sand would not require any changes to the manufacturing process, thus adding no additional cost for 

handling. 

Supply of Recycled Glass Sand 

As the production of the bioretention media is on a ‘just-in-time’ basis, the supply of recycled glass sand 

by Niagara Recycling would need to be coordinated in order to be delivered at the appropriate time. 

Fortunately, the supply of media is scheduled well in advance of the construction of the bioretention 

installation. The amounts of sand required will be known from the time of tendering and ordering by the 

property owner or construction contractor. The order for input materials is placed upon award of the job 

mailto:lwestaway@thecif.ca


by the construction contractor allowing for plenty of lead time. The actual timing for the delivery of the 

glass sand would be dependent on several factors such as weather delays, construction processes, etc. 

This is able to be tracked as the project progresses, allowing for coordination of production. 

The glass sand is dried during the manufacturing process to allow proper sizing to meet ASTM 

specifications. This reduces the amount of water shipped which is an economic benefit of using recycled 

glass. However the glass sand will need to be stored in a dry environment. Niagara Recycling has two 

indoor bunkers, each capable of holding 40 tonnes. The shipment of the recycled glass sand would be in 

bulk. It takes approximately three days, working one shift per day, to process enough incoming glass to fill 

a 40 tonne load. Niagara Recycling has the capacity, working one shift per day, to produce roughly five 

40 tonne truck loads at the plant each month, although production could be expanded. 

Bioretention Media Manufacturing Cost 

The construction of bioretention projects and use of bioretention media in Ontario is increasing and has 

the interest of the regulators in some of the largest urban environments. In order to build the business 

case for the substitution of recycled glass sand for concrete sand, the costs for the manufactured soil 

media need to be examined. Current costs of production for the media made from concrete sand varies 

depending on the amount ordered. Depending on which blending recipe is used, approximately 0.65 

cubic metres of either concrete sand or recycled glass sand is used in the production of a cubic metre of 

media. If the average density for both sand and recycled glass sand is similar and using a figure of 1.6 

tonnes/cubic meter, then for each cubic metre of media produced approximately 1.0 tonne of sand would 

be required. Using a cost for concrete sand of $15 per tonne, the value of the concrete sand in one cubic 

meter of media is $15.  

Estimating how much media could be used in each bioretention system is difficult without a detailed 

design. In general, the minimum design recommendation is for the bioretention media to have a minimum 

depth of 400 mm in the new Canadian Standards Association (CSA) standards and one metre in the 

Toronto and Region Conservation Authority (TRCA) and Credit Valley Conservation Authority Low Impact 

Development (CVCA LID) guidelines. If a unit of installed bioretention system has a footprint of one 

square meter; and the designer follows the CSA standards, then approximately 0.4 cubic metres of media 

would be used at a minimum (assuming at least 0.4 metre depth of media), which would equate to 

approximately 0.4 tonnes of sand per square metre of installed bioretention system. 

Other Uses for Recycled Glass Sand in a Bioretention System 

There is another opportunity for the use of recycled glass sand in a bioretention system providing the 

possibility for even more use of recycled glass sand. The overall design for a bioretention system consists 

of several components typically consisting of the top layer of mulch, the bioretention media, a pea gravel 

choking layer, and a gravel water storage reservoir. This reservoir is usually constructed of 50 mm 

diameter clear stone, however the use of concrete sand, and by default recycled glass sand, has been 

approved for use in the CSA specification W200-18. This means that for every system installed, a further 

amount of recycled glass sand can be used. Exactly how much is not able to be estimated without a 

detailed design for construction but, in general, the minimum design recommendations specify a depth of 

at least 300 mm of this reservoir. Using this minimum design depth of 300 mm and, if the density of 

recycled glass sand is 1.6 tonnes per cubic metre, then for each one square metre of system installed, 

there is the possibility for the use of another 0.48 tonnes of material per one square meter of surface area 

of bioremediation system installed. This would raise the potential for the use of recycled glass sand from 

0.4 tonnes to 0.88 tonnes for each square metre of bioretention system installed. 



What is the Market for Bioretention Systems in Ontario? 

The installation of bioretention systems in Ontario is growing, however its growth is delayed by many 

issues. The primary issue is the lack of regulation by the province through the Ministry of Environment, 

Conservation and Parks. The Ministry is very interested in the protection of provincial water sheds from 

the impacts of urban stormwater runoff. They have published a guidance manual in draft titled “Low 

Impact Development (LID) Stormwater Management Guidance Manual Draft – Version 1.0 April 20, 

2017”, but as of yet there has not been any legislation enacted to require the use of bioretention systems 

in the construction of new road and housing projects. Without such, the use and construction of these 

facilities is left to the best practice guidance as put forward by the responsible conservation agencies 

throughout the province in conjunction with the municipalities responsible for stormwater control. One 

could deduce that there is interest in the deployment of these facilities but like so many other issues, it is 

driven by economics and the cost of construction when compared to other options like the use of storage 

tanks and pumping systems to control flow from stormwater management systems.   

There are currently two major producers of bioretention media in the greater Toronto area who supply the 

bulk of the market in southern Ontario. Based upon past demand for bioretention media, one could 

assume that the current demand is between 765 and 7,650 cubic metres of media each construction 

season1 which equates to the use of between 796 and 7,956 tonnes of recycled glass sand (assuming 65 

per cent of the media is sand). This is a relatively wide swing in volume but there are several factors 

involved in dictating demand. This would equate to approximately 1,912 and 19,125 square metres of 

installed bioretention system in the marketplace (assuming a depth of 0.4 metres of media). 

However, if you were to assume that for each system installed, an almost equal volume of water storage 

reservoir is also installed (in accordance with the current standards) as shown in a sample design 

drawing as illustrated in Figure 1, this would equate to the further use of between 1,223 and 12,240 

tonnes of recycled glass sand. 

Figure # 1 - Example Bioretention Facility 

 

 Personal Conversation with Project Staff from Gro-Bark 



The potential for the use of recycled glass sand in place of concrete sand and 50 mm stone used in the 

water storage reservoir is significant. One could expect to place between 2,019 and 20,196 tonnes of 

recycled glass sand into use in this fashion with no changes to the current marketplace. This is a 

significant number of tonnes and at the larger number is well in excess of the yearly production of 3,300 

tonnes produced on the one shift currently employed by Niagara Recycling. There are some issues to 

overcome before this will occur. Currently most of the systems are installed using 50 mm stone due to the 

ease of its installation. The cost for the stone is thought to be in the range of $35 to $40 per tonne as 

purchased by the contractor performing the installation which is usually done using a stone slinger 

delivery truck. The ability to develop a method of installing the glass sand would need to be developed in 

order to make it cost compatible. 

Pricing of Concrete Sand 

The price for concrete sand purchased for each batch of media ordered is dependent on several issues 

including, but not limited to: the size of the order; distance to the producer; volume discounts granted to 

the producer by the supplier; vertical integration within either the pit or the producer; and payment terms. 

It is difficult to arrive at a pricing for the concrete sand that would be relevant for each scenario for these 

reasons. Concrete sand is usually priced to include delivery from the pit or place of purchase and 

transportation is a significant factor in its pricing.  

In the Greater Toronto area (GTA) the price for concrete sand delivered in bulk to the processor can be 

estimated to be in the range of $15 to $18 per tonne. There are several commercial locations and gravel 

pits that supply concrete sand, however the ownership of the virgin sands used to make the concrete 

sand is relatively small. Purchasing from a retail yard as opposed to direct order from the pit carries an 

increase in cost resulting from the addition of overhead and transportation charges added onto the raw 

materials for delivery to the yard. Concrete sand typically has approximately five per cent moisture 

content which equates to between $0.75 and $0.90 per tonne spent on the water. 

Pricing of Recycled Glass Sand 

The production of the recycled glass sand is based on 40 hours per week. Tonnage figures shown in 

Table 1 are based upon the 2018 production year and are similar to previous years. The inbound glass, 

fines produced, and residual figures are all estimated as it is not possible or practical to obtain separate 

weights. Only the outgoing product is weighed. 

Table 1 – Tonnage production based upon one shift per year 

Product Tonnes per Year Tonnes per Month 

Inbound Glass 5,460 455 

Product 3,300 275 

Residual to Landfill 2,160 180 

Superfines produced 
(Found in residual component) 

360 30 

 



Two scenarios were created for the cost of production as detailed in Table 2. Costs are shown on a cost 

per tonne basis and a cost per 1,000 tonnes. 

Table 2 – Two Scenarios for the Cost of Production based upon 1,000 Tonnes of Glass Containers 
 

 
 

The economic analysis in Table 2 illustrates two different scenarios with different figures for the sale of 

the glass sand and tipping fees assessed to mixed broken glass generators. The processing and landfill 

tip fees remain the same in each scenario as the processing fees are based on current plant throughput.  

In Scenario 1, the tipping fee applied is based on the average price paid in Ontario by municipalities to 

dispose of their mixed broken glass. Sales revenue for the glass is similar to concrete sand at $20 per 

tonne. This results in a net loss of approximately $40 per tonne. 

In Scenario 2, the tipping fee was increased to $75 per tonne, just below the typical landfill tipping fee, 

and the sales revenue increased to $25 per tonne to reflect the value added of using glass over concrete 

sand. This results in a break even scenario. 

One of the factors impacting the expenses is the incoming quality of the mixed broken glass. Typical 

Ontario Material Recovery Facility (MRF) glass contamination rates are up to 20 per cent. If MRFs can 

install better glass clean-up systems and reduce the contamination rate to approximately 10 per cent, this 

could bring the product yield up to 70 per cent and the residue rate down to 30 per cent. This results in a 

net profit of $10 per tonne under Scenario 2 and a loss of $30 per tonne under Scenario 1. Please see 

Table 3. 

 

 

 

 

 

 



Table 3 – Scenario 1 and 2 with a 10% Reduction in the Contamination Rate of the Inbound Glass 

 

 
 

The above analysis indicates that it is economically feasible to use recycled glass over concrete sand, 

given a cleaner feedstock and a higher tipping fee that is lower than the true cost of landfilling. Reducing 

the operating costs by investing in equipment upgrades to increase throughput would also improve the 

economic model. 

Finally, there is the consideration of the impacts of using a recyclable product produced in the urban 

environment as part of the circular economy. Is there an economic value that can be added to the 

equation that would make its use more cost effective, or is this only a matter that can be driven by 

regulation imposed upon the industry? The answer to these questions are not easy however, in theory 

and in practice, our civilization cannot continue to use natural resources simply because they are cheap 

and are acquired easily. The use of recycled glass sand in both the production of bioretention media and 

in the water storage reservoir allows for the replacement of a natural product that does not need to be 

consumed. 

  

Respectfully submitted, 
 

 

Collection & Diversion Program Manager 

Waste Management Services 

Niagara Region  


