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COVER PAGE 
 

PROJECT INFORMATION 
 

Please complete the fields below with information regarding your project.  
 

Project Title  A Smart Waste Bin Station for the McConnell Building 
  

Brief Description We seek to develop a smart sensor-equipped waste bin, to monitor waste habits and encourage the 
public to adopt better waste habits and reduce recycling contamination on campus 

 

 
 

Campus(es) Impacted    Downtown   Macdonald   Gault Nature Reserve   Other 

 

CONTACT INFORMATION 
 

Project Leader 
This person must be a current McGill University student, administrative staff, or academic staff. 
 

Name Kirklann Lau Affiliation Postgraduate 

Phone  438 494 0811 Faculty/Unit/Organization Student 

Email kirklann.lau@mail.mcgill.ca Campus Downtown 
 

Project Team Members  
The SPF encourages you to be inclusive, collaborative (especially between staff and students), diverse, and interdisciplinary when 
possible. To list more members, please e-mail the list to  SPF Staff to include with your application. 
 

 
 

 

SUBMISSION INFORMATION 
 

 

In line with the SPF Eligibility Criteria, our team certifies that this project takes place at McGill  
University, is sustainability focused, is requesting seed funding, and is action oriented.   Yes   No             

Our team has read the SPF Terms & Conditions and agrees to respect them.                                        Yes   No   

Our team understands that this application is not confidential and consents to have its contents 
shared with relevant stakeholders during the review process and, if approved, on the SPF website.    Yes   No   

Our team agrees to have their contact information included in the complete and shared application.  Yes   No  

Total Estimated Project Budget $4000  Amount Requested from SPF $3000 

      

Name Misghana Kassa   Affiliation Undergraduate 

Email misghana.kassa@mail.mcgill.ca   Faculty/Unit/Organization Recycling Pioneers 
 

   
Name Simina Alungulesa   Affiliation Postgraduate 

Email simina.alungulesa@mail.mcgill.ca   Faculty/Unit/Organization Recycling Pioneers 
    

Name Kirklann Lau   Affiliation Postgraduate 

Email kirklann.lau@mail.mcgill.ca   Faculty/Unit/Organization Recycling Pioneers 
 

   
Name         Affiliation Choose one. 

Email         Faculty/Unit/Organization       
 

   
Name         Affiliation Choose one. 

Email         Faculty/Unit/Organization       

mailto:krista.houser@mcgill.ca;%20shona.watt@mcgill.ca
https://www.mcgill.ca/sustainability/spf/apply-spf/project-evaluation-criteria
https://www.mcgill.ca/sustainability/files/sustainability/spf_terms_conditions.pdf
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PROJECT OVERVIEW + PLAN 
 

Instructions: Please answer the questions as clearly and concisely as possible; then, submit your draft online. SPF Staff will respond 

with feedback on your application within 2 weeks. Once finalized, the application will be provided to the SPF Governance Council for 
their review and decision. As a reminder, all SPF applications are assessed using the SPF Eligibility & Evaluation Criteria: 

    E L I G I B I L I T Y  CR I T E R I A  E V A LU A T I O N  CR I T E R I A  

AT MCGILL SUSTAINABILITY FOCUSED ANALYSIS IMPACT FEASIBILITY 

SEED FUNDING ACTION ORIENTED COLLABORATION SUPPORT CAPACITY BUILDING 

 
Before starting, you may find it helpful to consult the SPF Sustainability Brief and Vision 2020 Climate & Sustainability Action Plan.  

 

CONTEXT 

Criteria assessed in this section: SUSTAINABILITY FOCUSED, ANALYSIS  
 

1. What specific sustainability-related need/issue have you identified at McGill and aim to address through your 
project? In your response, please describe clearly how the need/issue is related to sustainability and what 
research you have done on this issue, if any. Note: Please wait to detail your project idea in Question 2. Limit ~200 Words 

 

We have identified two waste related issues at McGill; 1) recycling contamination and 2) difficult management of 
many waste stations. These two issues are tightly related to sustainability. Recycling at McGill is often contaminated 
by organic waste, non-recyclable disposable cups, or is placed in the incorrect bin. Contamination of recyclables 
inhibits processing, ultimately increasing waste and affecting McGill's relationship with waste collectors. 
Furthermore, there are hundreds of waste stations scattered across campus. Meaningful data about waste habits is 
needed to understand recycling habits and to optimize building operations. It demands infrequent waste audits 
which are costly and time consuming. Our team sorted through one day's worth of recycling waste at the McConnell 
Dining Hall, and we found that 43% of recycling waste was contaminated. We wrote and distributed a survey online 
to McGill students and staff about recycling habits, familiarity with waste practices, and understanding of McGill’s 
waste infrastructure. While people cared about recycling, they were often confused about proper waste disposal. 
There is a strong need for both more data and more education on proper waste disposal to instill better recycling 
habits in the hopes of building a sustainability culture throughout the McGill community. 

 

PROJECT IDEA 

Criteria assessed in this section: ALL ELIGIBILITY & EVALUATION CRITERIA 
 

2. What is your project idea?  Please describe the idea thoroughly and concisely. In your response, share how the 
project is new or how it complements, builds upon, or scales existing initiatives. Limit ~400 Words 

 

We want to develop and implement an eco-station that monitors waste habits at McGill and seeks to educate about 
proper recycling. The flagship installation would integrate into pre-existing waste infrastructure (eco-stations in 
McConnell) with motion sensors, weight sensors and screens installed above waste bins. Data and recycling habits 
will be collected at select locations on-campus to be communicated to a microcontroller integrated inside the waste 
station. Individual would arrive with their waste at the bin and with comprehensible and active signage, dispose of 
their trash accordingly. The screens above the trash bins serve to inform and educate the individual and the general 
McGill community about real-time changes in waste data in addition to encouraging better recycling habits. Sensors 
integrated into each separate bin will collect data about waste habits. Weight sensors will monitor how full a bin is, 
then transmit the data to the cloud for operational optimization by grounds staff. The sensor system will be 
modular, discrete, and sturdy to avoid tampering and vandalism. Screens will be protected behind impact-proof 

https://www.mcgill.ca/sustainability/spf/apply-spf/project-evaluation-criteria
https://www.mcgill.ca/sustainability/files/sustainability/spf_sustainability_brief_0.pdf
https://www.mcgill.ca/sustainability/files/sustainability/vision_2020_climate_sustainability_action_plan.pdf
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plexi-glass. Technical work will be handled by a MechEng capstone team of 4 students, with assistance from Building 
and Grounds. 
 
Smart-waste devices already exist on the market, and appear to be quite successful in being adopted. However, 
these systems are often large and very expensive units that cannot be scaled across campus and cannot be 
integrated with existing infrastructure. Many of these smart-waste systems do not stress education and try to hide 
the waste sorting process from users. Other monitoring systems meant for citywide use offer simple waste fill-level 
monitoring, but these solutions do not provide the valuable weight data that McGill's Building and Grounds 
department needs. 
 
Initially, we wanted McGill's food suppliers to eliminate bad packaging. Long talks with stakeholders showed us the 
reality of food supply. It's a complex chain. At every step, competing interests and compromises determine what 
sells. McGill is in its early stages of changing its recycling habits and our solution is intended to complement these 
efforts by encouraging conscious waste separation and guiding the community towards more circular systems and 
mindsets. We wrote surveys, we sorted garbage – we learned first-hand just how linked suppliers, consumer habits, 
and education are. We saw convenience was both our worst enemy for consumption, and our best weapon as 
designers. Ultimately, this problem is about everyday habits. 

 
3. Is your project related to the University’s Vision 2020 Sustainability Strategy?     Yes   No   Not sure 

 If yes, how does it relate?  Please refer to the strategy category or related action from the 2017-2020 Climate & 
Sustainability Action Plan in your response. Limit ~100 Words 

 

Our idea harmonizes with Vision 2020 in various ways: 1) Operations. The smart waste bin platform anonymously 
collects data on waste and recycling habits at unique bin locations. This data will be used to optimize environmental 
performance of buildings, and to create better targeted waste reduction and diversion plans. 2) Governance and 
Administration. Real-time data from waste bin will be displayed to the public, thus encouraging sustainable recycling 
behaviors amongst employees and students. 

 

IMPLEMENTATION 
 

Criteria assessed in this section: ACTION ORIENTED, FEASIBILITY, IMPACT 
      

 

4. List the key activities for your project and indicate the timing for these on the right. Please be specific and 
realistic when formulating your activities, ensuring that they are achievable within the indicated timeframe. 

Key Project Activities Start Date 
(MM-DD-YY) 

End Date 
(MM-DD-YY) 

Presentation of project to MechEng Capstone and recruitment of a student engineering team 09-10-19 09-17-19 
Ideation, iterative 3D design, and programming software for the first prototype.  09-18-19 12-01-19 
Purchase and delivery of all hardware and materials needed to build several prototypes.  12-02-19 12-31-20 
Prototype 1: Construction of the first devices with baseline functionality. 01-07-20 02-14-20 
Field test 1: Installation and integration of first prototype into public waste bin 02-15-20 02-21-20 
Prototype 2: Construction of second version with optimized function based on field test 1. 02-22-20 03-15-20 
Field test 2: installation and integration of second prototype into public waste bin 03-16-20 03-22-20 
Prototype 3: Adjustments and fixes on prototype 2 with optimized function based on field test 2. 03-23-20 03-30-20 
Field Installation: Final installation into public waste bin with careful monitoring of its operation. 03-31-20 04-08-20 
Capstone Final Projects Day: presentation of completed device for grading and judging 04-09-20 04-09-20 
Transfer of knowledge / resources: Capstone Team to Building and Grounds + Recycling Pioneers 04-13-20 04-17-20 
Collect data from 1st month of school year, analyze data, write report for Building and Grounds 09-01-20 09-31-20 

 

5. Please describe what will happen to your project after the SPF funding ends. Additionally, please share if 
anything will be produced or installed (e.g. a workshop guide, equipment, a toolkit, a network, website, etc) and 
indicate how this will be maintained. Limit ~200 Words 
 

https://www.mcgill.ca/sustainability/sustainability-strategy
https://mcgill.ca/sustainability/sustainability-strategy/priority-actions
https://mcgill.ca/sustainability/files/sustainability/vision_2020_executive_summary.pdf
https://mcgill.ca/sustainability/files/sustainability/vision_2020_executive_summary.pdf
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A MechEng capstone team will test and build a smart bin platform by the end of the school year. This will remain 
installed in the McConnell building at a flagship location, where screens will be installed above the trash bins to 
display real-time changes in waste data to the public to inform and encourage better waste habits. Automated data 
will continue to be collected at this site. All documentation, blueprints, and software developed by the capstone 
team will be open source and transferred to the Building and Grounds Dept. and the Recycling Pioneers student 
group to improve and maintain the system in perpetuity. 
 
This smart waste platform is simply an embedded computer that we intend to expand and customize in later 
projects. This includes eventual plans to 1) scale-up and install the platform at ~800 waste-bins locations for total 
real-time operational use by Building and Grounds, and 2) To develop camera/computer vision at specific waste bins 
to intelligently identify trash items and educate/guide users on how to properly them.   

 
TRANSFORMING CAMPUS 

Criteria assessed in this section: AT MCGILL, IMPACT      
 

6. In the table below, describe the project’s 1-3 main impacts on the McGill community or its main goals to 
accomplish. Please check the McGill stakeholders that will be impacted. Finally, please list at least one key 
success indicator for each impact (e.g. # people engaged, % waste diverted, # buildings certified, etc.) 
 

Main Impacts/Goals 
 McGill Stakeholders Impacted  

(check all that apply) 
Key Success Indicator(s) 

R
E

Q
U

IR
E

D
 

1 

Collect data on user waste habits at a specific waste 

station for research and operations  
 Undergraduate   Academic Staff 

 Postgraduate      Admin. Staff 

 Alumni      

kg/day 

O
P

T
IO

N
A

L
 2 

Correctly detect when individual waste bins are at full 

capacity for operations 
 Undergraduate   Academic Staff 

 Postgraduate      Admin. Staff 

 Alumni      

# of successful detections of 

a full bin in a month 

3 

Encourage proper recycling at a specific waste station 

through public display of real-time data 

 Undergraduate   Academic Staff 

 Postgraduate      Admin. Staff 

 Alumni      

Amount of recycling 

contamination from audits 

[% weight / day] 
 

 

STAKEHOLDER ENGAGEMENT 
 

Criteria assessed in this section: AT MCGILL, COLLABORATION, SUPPORT, CAPACITY BUILDING 
 
 
 

7. Please list 3-5 key stakeholders involved in your project, indicating their role and support. If the stakeholder has 
provided a support letter, please indicate so here and attach it as an appendix document. Note: Projects involving 

modifying a space on campus, making a permanent installation, hiring a full-time staff, or adding/modifying a garden, etc.,  
must seek permission from the appropriate stakeholder(s) (e.g. building director, Campus Planning and Development office, 
staff supervisor, etc.). SPF Staff can help you assess if any key stakeholders need to be added to your list. 
 

Stakeholder’s Name(s) Title Role in the Project Support/Permission Support Letter 

George Lazaris Building + Gnds Sponsor Confirmed support Attached 
Prof. Mongrain Professor Capstone Coordinator Confirmed No 
Prof. Driscoll Professor Capstone Coordinator Confirmed No 
Dr. Sharmistha Bhadra Professor Capstone Academic Advisor 

apstone 

Confirmed Yes 
 Kendra Pomerantz Building + Gnds Sponsor Confirmed No 

 

8. How will you communicate about your project and share its impacts with the McGill community?  Please 
describe your key tactics (e.g. social media, workshops, tabling, etc.). Limit ~200 Words 

 

We plan on sharing and communicating the implementation of our project firstly through regular release of 
information through McGill Office of Sustainability (facebook, newsletter, etc.) not only due to the nature of this 
project but also because of its close ties with the Building and Grounds Department. We expect that the Capstone 

https://www.mcgill.ca/sustainability/files/sustainability/spf_sample_success_indicators_0.pdf
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Project presentations will also reach out to the Mechanical Engineering department. Furthermore, we 
(RecyclingPioneers!) plan to organize tabling next to the SmartBin to explain to students how it works. The impacts 
of our project will be shared with the McGill community first hand through the SmartBin as it has an integrated 
screen allowing the public to see their impact in real-time. We will complement this with our own RecyclingPioneers 
social media posts (facebook, Instagram) as well as posters and potentially SED Talks.   

 
9. If applicable, are there any training, volunteer opportunities, jobs, or complementary applied student research 

integrated in your project? Please describe. Limit ~100 Words 
 

This project partially falls under the category of applied student research as the SmartBin will be designed and built 
in collaboration with a team of students as part of their CapStone project mandatory for completing their degree in 
Mechanical Engineering. During the fall semester, students work through the design process. At the start of winter, 
all materials are purchased. During winter semester, students prototype, test, and build the final device. The 
students will learn how to communicate with stakeholders and design based on given restrictions and deliverables, 
as well as built the device within a designated budget.  

 

https://www.mcgill.ca/sustainability/get-involved/asr
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PROJECT BUDGET 
 

Criteria assessed in this section: FEASIBILITY  
 

Revenues 

Indicate any funding you will receive or may receive to complete your project, including funds from McGill Departments and Units. 

 Funding Source(s) Amount Requested Request Status 
 Sustainability Projects Fund (SPF) $3,000.00 Requested 
 Mechanical Engineering Department  $1,000.00 Confirmed 
       $0.00 Choose one. 
       $0.00 Choose one. 

REVENUES GRAND TOTAL (must match Expenses Grand Total))  $4,000.00  

 

Expenses 

Indicate your project expenses below. In the Funding Sources column, use the reference number from the first column of the 
Revenues section, above. You may list more than one source if applicable (e.g. 1,3). 

Item Description Unit Cost # of Units Total Cost 
Expense 

paid by SPF? 

RaspPi Microcontroller kit   $100.00 4 $ 400.00 No 
Micro-controller add-ons  $200.00 1 $ 200.00 No 
Wide bar load cells 10kg  $150.00 4 $ 600.00 Yes, fully 
Load cell amplifiers  $25.00 4 $ 100.00 Yes, fully 
Screen Display 36"  $130.00 2 $ 260.00 No 
Wood material $30.00 4 $ 120.00 Yes, fully 
Aluminum material  $50.00 4 $ 200.00 Yes, fully 
Wifi adapter module   $20.00 1 $  20.00 No 
Rotary encoder   $30.00 4 $ 120.00 No 
Ultrasonic Fill sensors  $200.00 4 $ 800.00 Yes, fully 
Infrared Motion sensors  $100.00 4 $ 400.00 Yes, fully 
Sensor casings  $25.00 8 $ 200.00 Yes, fully 
LEDs  $10.00 1 $  10.00 Yes, fully 
Buttons and Switches $20.00 1 $  20.00 Yes, fully 
T-slot 8020 AluminumStrut Kit  $130.00 1 $ 130.00 Yes, fully 
Plexi-Glass Sheets $85.00 1 $  85.00 Yes, fully 
      $0.00       $   0.00 No 
Micellaneous supplies $335.00 1 $ 335.00 Yes, fully 

Expenses Subtotal $4,000.00  
 

Salaries & Wages  

If applicable, please indicate any paid positions needed for your project. Please note: if you complete this Salaries & Wages section, 

you must also complete the Staff Position Information Appendix. 

 
Position Title 

~# Hours 
per Week 

~# 
Weeks 

Hourly 
Wage 

Subtotal 
+ 20% 

Benefits 
Total Cost 

Funding 
Sources 

                 $0.00 $   0.00 1.2 $   0.00       

                 $0.00 $   0.00 1.2 $   0.00       

                 $0.00 $   0.00 1.2 $   0.00       

Salaries & Wages Subtotal  $   0.00  
 

 
 

  

   EXPENSES GRAND TOTAL (must match Revenues Grand Total) $4,000.00 
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APPENDIX 
 

Relevant Support Documents 

List any appendix documents in order in the table, below.   
Please keep the total number of pages as low as possible (recommended maximum is 5). Please include any relevant support letters.  

 

Doc # Appendix Document Title # of Pages 

1 Support Letter Buildings & Grounds 1 
2 SmartWaste Competitors 3 
3 Support Letter Mechanical Engineering Capstone  1 
4             
5 Staff Position Information Appendix, if applicable       

 

 





BIN-E

Competitor systems are often expensive units that cannot

be scaled across campus and integrated with existing

infrastructure. Some systems meant for citywide  offer

simple waste fill-level monitoring, but these do not provide

valuable weight data.
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