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FOR RECOMMENDATION  CONFIDENTIAL             IN CAMERA SESSION 
 
 
TO:     Academic Board 
 
SPONSOR:    Professor Scott Mabury, Vice President, University Operations 
CONTACT INFO: 416-978-2031, scott.mabury@utoronto.ca 
 
PRESENTER: Professor Scott Mabury, Vice President, University Operations 
CONTACT INFO: 416-978-2031, scott.mabury@utoronto.ca 
 
DATE:    May 20, 2016 for May 30, 2016 
 
AGENDA ITEM:  17(a) 
 
ITEM IDENTIFICATION: 
 
Lab Innovation for Toronto (LIFT) Project - St. George Campus - Total Project Cost 
 
JURISDICTIONAL INFORMATION: 
 
Pursuant to section 4.2.3. of the Committee’s Terms of Reference, “…the Committee considers reports 
of project planning committees and recommends to the Academic Board approval in principle of 
projects (i.e. space plan, site, overall cost and sources of funds).” 

 
Under the Policy on Capital Planning and Capital Projects,   “…proposals for capital projects 
exceeding $10 million must be considered by the appropriate Boards and Committees of Governing 
Council on the joint recommendation of the Vice-President and Provost and the Vice-President, 
University Operations. (…) Normally, they will require approval of the Governing Council. Execution 
of such projects is approved by the Business Board. If a project will require financing as part of the 
funding, the project proposal must be considered by the Business Board.” 
 
GOVERNANCE PATH 
 
A. Project Planning Brief 

1. Planning and Budget Committee [for recommendation] (May 11, 2016) 
2. Academic Board [for recommendation] (May 30, 2016) 
3. Business Board [(financing, for recommendation] (June 16, 2016) 
4.  Executive Committee [for endorsement and forwarding] (June 14, 2016) 
5. Governing Council [for approval] (June 23, 2016) 
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B. Execution of the Project 
 
1. Business Board [for approval] (June 16, 2016) 

 
PREVIOUS ACTION TAKEN: 

At its meeting on May 9, 2016 the Executive Committee approved in principle the following: 

THAT the two projects being submitted by the University of Toronto to the Federal Government’s 
Post-Secondary Institutions Strategic Innovation Fund (SIF): 

the Lab Innovation for Toronto (LIFT) Project (with an estimated total project cost of $190,000,00), 
and, the Innovation Centre Phase 1A (with an estimated total project cost of $70,000,000). 

The Chair of the Governing Council signed a letter that formed part of the University’s submission to 
the Government of Canada formally confirming that governance approval had been received and that the 
University of Toronto would process with completion of these projects pending confirmation of funding 
support from the Federal and Provincial Governments.  

HIGHLIGHTS 
 
See open session document.  
 
In the event the project receives partial funding then we will first determine our ability to deliver the 
bulk of the project objectives through the normal value engineering process.  If further budget alignment 
is required we would then assess the relative need and worthiness of the individual sub-components and 
strategically allocate available funding for the highest positive impact.  
 
 
St. George Campus Components 
 
Faculty of Arts & Science 

1. Ramsay Wright  
NASM: 5357  Cost: $26,759,691  Researchers: 158 
A total of 26 labs will be renovated in the Ramsay Wright Building. Cell & Systems Biology 
and Ecology and Evolutionary Biology research labs on the 3rd, 5th and 6th floors will be 
renovated to meet current standards and consolidated into one space (currently EEB has 
space in Earth Science building). Research support spaces including the Aquatics facility, 
Vivarium and Microscopy Suite will be renovated and expanded. 
 
Current Psychology teaching labs on the 3rd floor will be renovated and converted into wet 
research labs for faculty currently working in the basement.  
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2. Lash Miller Sustainability Upgrades 

NASM: 16,730   Cost: $18,628,653  Researchers:75 
This project will reduce energy consumption and modernize the infrastructure in the Lash Miller 
Building. The work includes new ventilation, cooling, fire protection, building controls, lighting 
and electrical supply. 

 
3. Koffler Scientific Reserve Lab Expansion in Racing Barn 

NASM: 535  Cost: $3,240,000  Researchers: 38 
This project will take the remaining 75% of an inhabitable racing barn and transform it into a 
modern research facility. 3 dry labs will be created and new roof top 60 kw solar panels will be 
installed.  

 
Dalla Lana School of Public Health 

1. Research Lab Renovation  
NASM: 400  COST: $1,500,164  Researchers: 15 

 10 discrete labs will be renewed in Gage Building, and the mechanical systems will be upgraded. 
 Two additional laboratories will be created from currently unused space in the basement of the 
 building.  
 
Daniels Faculty of Architecture, Landscape, and Design 

1.  Expansion of Grit Lab 
NASM: n/a  COST: $2,124,625  Researchers: 8 

The expansion of the GRIT Lab will be housed at One Spadina Crescent and include both roof 
and at-grade structures A green roof, smart irrigation system, Silva cells and planting soil, porous 
paving and high-reflective concrete paving, earthworks and plantings will be installed.  

 
Faculty of Dentistry 

1. Research Lab Renovation 
NASM: 3,800  COST:$30,000,000  Researchers: 65 

95 labs will be renovated into 21 labs, located on the 4th and 5th floors of the Dentistry Building. 
The overall renovation will provide large, open-plan labs, shared support rooms, faculty offices, 
dedicated trainee space as well as shared multi-user collaboration space. The building systems 
will be upgraded with new energy-efficient ones and energy-efficient equipment. 

 
Faculty of Applied Science & Engineering 
 1. UTIAS Lab Renovation 

 NASM: 351  COST:$3,260,000  Researchers: 26 
 The UTIAS project at 4925 Dufferin Street will update the current Field Robotics Lab and 
 expand and renovate the Sustainable Aviation Design Lab. 
 
 2. Civil Engineering and Electrical & Computer Engineering Lab Renovations 

 NASM: 3,944  COST:$10,050,000  Researchers: 178 
44 labs will be renovated in the Galbraith and Sanford Fleming buildings; and the Engineering 
Annex. These renovations will bring the research lab space up to current standards, including the 
much needed environmental controls (temperature and humidity) needed to support sensitive 
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research equipment. Many of the spaces will also be opened up to create more collaborative 
facilities that will support a higher number of grad student researchers. 

 
 3. Mechanical and Industrial Engineering Lab Renovations (Lassonde &Haultain) 

 NASM: 221  COST:$1,159,000  Researchers: 16 
5 labs will be renovated in Lassonde Mining building and the Haultain building.  These 
renovations will revitalize the research labs and bring their capabilities up to our standard labs, 
providing clean, modern, and  well-serviced facilities for thermal & fluid sciences and energy & 
environmental engineering research. 

 
 4. Mechanical and Industrial Engineering Lab Renovations (Mechanical Engineering Bldg) 

 NASM: 157  COST:$3,871,000  Researchers: 5 
 6 labs will be renovated in the Mechanical Engineering Building.  The proposed renovations 
 include complete renewal of the research labs, the replacement of 6 existing fumehoods, the 
 addition of 2 new fumehoods, and the installation of new HVAC systems. 
 
 5. IBBME Lab Renovation 

 NASM: 629  COST:$1,450,000  Researchers: 17 
 10 labs will be renovated in the Rosebrugh Building for the Institute of Biomaterials & 
 Biomedical Engineering.  The proposed renovations include opening up the research 
 environment to create a more collaborative work space, the replacement of fumehoods, the 
 provision of emergency power, and the installation of new mechanical and electrical services. 
 

6. Materials Science & Engineering and Chemical Engineering & Applied Chemistry Lab 
Renovations 

 NASM: 893  COST:$11,801,000  Researchers: 94 
 10 labs will be renovated in the Wallberg and Pratt buildings, and the infrastructure in both 
 buildings will be upgraded. The proposed renovations include new  fumehoods, new lab 
 furniture, window replacement, and the replacement and modification of the mechanical and 
 electrical services. 
 
 
Faculty of Medicine 

1. Research & Teaching Lab Renovation 
NASM: 12,243  COST:$40,000,000  Researchers: 272 

The Medical Sciences Renewal Project includes 3 separate areas of the building; the research 
floors, the Anatomy teaching and support facilities, and the NMR facility. The research lab 
renovations are planned for lab and lab support rooms on floors 3 to 7 in MSB, with the 
exception of the 4th floor of the west wing (Block B), which will serve as temporary lab spaces 
for the remaining occupants during the renovations. 389 research and teaching labs will be 
renovated to current standards with upgraded infrastructure and centralized facilities. A new 
structural slab, emergency power and stair will be provided for the NMR facility. 
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Faculty of Music 

1. Electro-Acoustic Music Studio Renovation 
NASM: 122  COST:$1,150,000  Researchers: 6 

The Electro-Acoustic Music Studio at Edward Johnson Building will be renovated to improve air 
quality, extend performing space and provide adequate acoustical separation. 

 
The following components are on the UTM and UTSC campuses and as such the governance approval 
path is different.  These items will be considered by the respective Campus Councils before proceeding 
to the Executive Committee. 
 
UTM 

1. Davis Building Research Lab and Infrastructure Upgrades  
NASM: 6,859  COST:$17,100,000  Researchers: 95 

Six inter-dependent elements are planned in the Davis Building: Back-up Power, A-wing HVAC 
Renewal, a Retrofit of Electrical Power System, renovations of 1st Floor D Block BIO & FISH 
research labs, and the 3rd Floor A Block Research Labs. A total of 63 labs will be renewed. 

 
UTSC 

1. Campus Vivarium & S-Wing Research Labs Renovation and Growth 
NASM: 2,030   COST:$17,800,000  Researchers: 38 

20 research labs and 11 teaching labs that will be fully renovated. The Campus Vivarium will be 
undergo renovation and growth to remedy serious compliance and space recommendations. 
Infrastructure will be upgraded to support existing and planned levels of research, improve 
efficiency and reduce environmental impact. 

 
FINANCIAL IMPLICATIONS 

 
a) Total Project Cost Estimate  
 
The proposed Total Project Cost (TPC) has been established at $189,894,133. The St. George Campus 
portion of the TPC is $154,994,133 
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b)  Funding Sources 
 
The funding sources are as follows: 

                
Strategic Investment Fund  $ 76,239,254 
  
Faculty of Arts & Science $24,314,172 
Dalla Lana School of Public Health $750,082 
Daniels Faculty of Architecture, Landscape, and Design $1,524,625 
Faculty of Dentistry* $17,500,000 
Faculty of Applied Science & Engineering $16,591,000 
Faculty of Medicine   $ 17,500,000 
Faculty of Music $575,000 
  
UTM (different governance path)  $8,550,000 
UTSC (different governance path)  $8,900,000 
  
Total $189,894,133 

 
            

The Province of Ontario’s Facilities Renewal Program requires expenditure of deferred maintenance 
funds for this project. These will be allocated within the sub-projects.  
 
* The Faculty of Dentistry may seek borrowing for an amount of $8million. 
 
RECOMMENDATION: 

Be It Recommended to the Governing Council: 
 

THAT the Lab Innovation for Toronto (LIFT) Project – St. George Campus Components, with a 
total project cost of $154,994,133, to be funded as follows: 
 

Strategic Investment Fund  $ 76,239,254 
  
Faculty of Arts & Science $24,314,172 
Dalla Lana School of Public Health $750,082 
Daniels Faculty of Architecture, Landscape, and 
Design 

$1,524,625 

Faculty of Dentistry* $17,500,000 
Faculty of Applied Science & Engineering $16,591,000 
Faculty of Medicine   $ 17,500,000 
Faculty of Music $575,000 
  
Total $154,994,133 

  
be approved. 
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DOCUMENTATION PROVIDED: 
 

• U of T Lab Innovation Project Briefs 
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	The Province of Ontario’s Facilities Renewal Program requires expenditure of deferred maintenance funds for this project. These will be allocated within the sub-projects.  
	 
	* The Faculty of Dentistry may seek borrowing for an amount of $8million. 
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	Faculty of Medicine Research Lab Renovation 
	Faculty of Medicine Research Lab Renovation 
	Faculty of Medicine Research Lab Renovation 


	Address 
	Address 
	Address 


	1 King’s College Circle, Toronto, ON (Medical Sciences Building) 
	1 King’s College Circle, Toronto, ON (Medical Sciences Building) 
	1 King’s College Circle, Toronto, ON (Medical Sciences Building) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$40,000,000 
	$40,000,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	12,243 m2 
	12,243 m2 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	310 
	310 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	47 years 
	47 years 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  
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	Description 
	Description 
	Description 


	The University of Toronto (U of T) Faculty of Medicine (FoM) is an international leader across the full spectrum of biomedical and life science research, from molecules to populations. Within the Faculty of Medicine is an active basic science sector devoted to understanding the healthy and ailing human body and bringing new insights into the most intractable health challenges. Numerous departments, including Biochemistry, Laboratory Medicine & Pathobiology, Immunology, Medicine, Molecular Genetics, Nutritio
	The University of Toronto (U of T) Faculty of Medicine (FoM) is an international leader across the full spectrum of biomedical and life science research, from molecules to populations. Within the Faculty of Medicine is an active basic science sector devoted to understanding the healthy and ailing human body and bringing new insights into the most intractable health challenges. Numerous departments, including Biochemistry, Laboratory Medicine & Pathobiology, Immunology, Medicine, Molecular Genetics, Nutritio
	The University of Toronto (U of T) Faculty of Medicine (FoM) is an international leader across the full spectrum of biomedical and life science research, from molecules to populations. Within the Faculty of Medicine is an active basic science sector devoted to understanding the healthy and ailing human body and bringing new insights into the most intractable health challenges. Numerous departments, including Biochemistry, Laboratory Medicine & Pathobiology, Immunology, Medicine, Molecular Genetics, Nutritio
	 
	Current State of Research Laboratories 
	The 7 story Medical Sciences Building (MSB) built in 1969 houses a 7 floor building fully‐occupied research labs and support spaces for the research of eight FoM departments (on 5 floors); significant teaching facilities including Gross Anatomy; and core research facilities such as Microscopy, Vivarium and Nuclear Magnetic Resonance. These laboratories and facilities were designed for the scientific and academic needs of the time and the research labs in particular were built as individual cloistered labs a
	 
	Additional pressure has come from the changing nature of research, the shift to collaborative open space laboratories (labs in MSB are small, cloistered and assigned to individual Principle Investigators), the changes in biomedical research (such as work with biohazards not originally envisioned) and research equipment (e.g. biosafety cabinets for tissue culture work and ultra‐low temperature freezers).  
	 
	The increased usage of ultra‐low temperature freezers has added heat load to the building which it was not designed to address, and space and layout configurations are inefficient for these freezers. Furthermore, many are located within labs where they add noise and heat to the working environment. 
	 
	Most of the research labs still contain the building’s original wood benching with worn laminate benchtops. Interior lab spaces lack sufficient ventilation and infrastructure for equipment such as ultra‐low temperature (ULT) freezers, and there is insufficient emergency power for the demand. There is no separation between the building life safety emergency power and the laboratory emergency power resulting in ULT freezer compressor failure when life safety systems are tested (legislatively required). 
	 
	Existing environment rooms (cold) are original to the building and were not designed to condense moisture from the chilled air resulting in mould filled rooms. 
	 
	The deep floorplate has a poor ratio of daylighting to interior space (often none) and the configuration of rooms are small cloistered main labs disconnected from support rooms by public corridors – which creates conflicts in laboratory, public and fire safety. The cloistered labs interfere with scientific collaboration and are a physical barrier to the cross pollination of scientific ideas. 
	 
	Despite ongoing renovations and upgrades to ensure compliance with biosafety regulations, being a fully occupied building, the challenge for significant renovations and infrastructure upgrades has always been the lack of swing space. 
	 
	The Faculty of Medicine also has CL2 biomedical research laboratories in even older facilities – the FitzGerald Building (1927) and the Best Institute (1954). Both of these buildings are without central air systems (currently with steam radiant heat and window air conditioners) and without emergency power for research equipment. In addition, the lab spaces in these buildings have much older wood benching. There also exists a disparity between other Faculty of Medicine researchers accommodated in newer facil
	 
	In addition to the research laboratories, there are dedicated anatomy teaching laboratories, and changes in curriculum delivery and pedagogical style add challenges to the Anatomy teaching facilities and support in terms of capacity. The Nuclear Magnetic Resonance Facility dates to the original construction and is in need of renovations to accommodate a new world class NMR (1 GHz, only second in the world) in the ancillary 1923 McMurrich Building. 
	 
	Overview of Renovations 
	The Medical Sciences Renewal Project overview includes 3 separate areas of the building; the research floors, the Anatomy teaching and support facilities and the NMR facility. The research lab renovations are planned for lab and lab support rooms on floors 3 to 7 in MSB, with the exception of the 4th floor of the west wing (Block B), which will serve as temporary lab spaces for the remaining occupants during the renovations. Renovations are to upgrade infrastructure in compliance with the Canadian Biosafety
	 
	The specific details of the Medical Sciences Renewal Project include: 
	• Research Laboratory Renovations: 
	• Research Laboratory Renovations: 
	• Research Laboratory Renovations: 

	o Emergency Power: Addition of dedicated laboratory emergency power to the building. 
	o Emergency Power: Addition of dedicated laboratory emergency power to the building. 
	o Emergency Power: Addition of dedicated laboratory emergency power to the building. 

	o Freezer Farms: Renovations to create localized freezer farms with emergency power and appropriately ventilated on a per floor basis. 
	o Freezer Farms: Renovations to create localized freezer farms with emergency power and appropriately ventilated on a per floor basis. 

	o Cold Rooms: Replace cold rooms. 
	o Cold Rooms: Replace cold rooms. 

	o CL2 Upgrades: Upgrade all laboratories to CL2 
	o CL2 Upgrades: Upgrade all laboratories to CL2 

	 Replace laminate benchtops with solid epoxy 
	 Replace laminate benchtops with solid epoxy 
	 Replace laminate benchtops with solid epoxy 

	 Replace asbestos tile flooring with continuous sheet flooring 
	 Replace asbestos tile flooring with continuous sheet flooring 

	 Install deluge showers and emergency eye wash (where absent) 
	 Install deluge showers and emergency eye wash (where absent) 

	 Replace existing laboratory sinks 
	 Replace existing laboratory sinks 


	o Additional upgrades at the discretion of departments ranging from addition of windows to interior labs to the creation of collaboration zones. 
	o Additional upgrades at the discretion of departments ranging from addition of windows to interior labs to the creation of collaboration zones. 



	 
	• Anatomy Teaching Laboratory Renovations: 
	• Anatomy Teaching Laboratory Renovations: 
	• Anatomy Teaching Laboratory Renovations: 

	o Demolition: Demolition of walls between 8 single labs to create 4 large teaching labs 
	o Demolition: Demolition of walls between 8 single labs to create 4 large teaching labs 
	o Demolition: Demolition of walls between 8 single labs to create 4 large teaching labs 

	o Replacement of hand sinks with stainless steel hand sinks, removal of dump sinks 
	o Replacement of hand sinks with stainless steel hand sinks, removal of dump sinks 

	o New flooring, wall, ceiling finishes, new light fixtures 
	o New flooring, wall, ceiling finishes, new light fixtures 

	o New dissection tables, new prosection storage 
	o New dissection tables, new prosection storage 

	o New AV system at each station and smartboards for group learning 
	o New AV system at each station and smartboards for group learning 

	o Replacement and rebalancing of HVAC system 
	o Replacement and rebalancing of HVAC system 



	 
	• Anatomy Laboratory Support Renovations: 
	• Anatomy Laboratory Support Renovations: 
	• Anatomy Laboratory Support Renovations: 

	o New environmental (cold) room for prosection storage 
	o New environmental (cold) room for prosection storage 
	o New environmental (cold) room for prosection storage 

	o Replacement of existing environmental (cold) room including racking for cadaver storage 
	o Replacement of existing environmental (cold) room including racking for cadaver storage 

	o Larger chemical storage room 
	o Larger chemical storage room 

	o New and additional downdraft tables 
	o New and additional downdraft tables 

	o New plastination facility 
	o New plastination facility 



	 
	• Nuclear Magnetic Resonance (NMR) Facility Renovations: 
	• Nuclear Magnetic Resonance (NMR) Facility Renovations: 
	• Nuclear Magnetic Resonance (NMR) Facility Renovations: 

	o Structural slab work to support larger NMR 
	o Structural slab work to support larger NMR 
	o Structural slab work to support larger NMR 






	o Emergency power: new emergency power 
	o Emergency power: new emergency power 
	o Emergency power: new emergency power 
	o Emergency power: new emergency power 
	o Emergency power: new emergency power 
	o Emergency power: new emergency power 
	o Emergency power: new emergency power 

	o Platform and stair: new non‐conductive platform and stair for the NMR 
	o Platform and stair: new non‐conductive platform and stair for the NMR 



	 
	This project will bring mid‐20th century CL1 labs into the 21st century and will provide improved collaboration and a better working environment for faculty, staff and students by creating CL2 space in all main laboratories in MSB. The relocation of freezers into dedicated freezer farms from labs and the addition of daylighting improvements will foster an improved work environment in the working labs. The new benchtops will not require recoating and are appropriately resistant and the most sustainable optio
	 
	Project Readiness 
	In terms of project readiness, the research floors project is possible due to new lab space acquired by the University for the Faculty of Medicine in the MaRS Phase 2 building. The FoM will be moving 26 Principal Investigators and their labs (25% of the current occupants of MSB) to the new space by Fall 2016 – thus, providing the significant swing space required for the renovations in MSB. Planning for these renovations will occur over the summer, with consultant selection by Fall 2016. 
	 
	For the Anatomy renovations, a very detailed staging plan is in place and on schedule – the facility will remain operational during construction. For the teaching laboratories, a new lab will be added and 2 labs renovated into one combined large lab by June 30, 2016. Thereafter, 2 labs will be renovated at time until all are completed by June 30th, 2017. Permit is in place for this first phase and construction begins May 2016. The Anatomy renovations will be completed for June 2017 in preparation of the sta


	Benefits  
	Benefits  
	Benefits  


	The Faculty of Medicine has considerable activity and accomplishment of successfully translating discoveries and inventions into new products (e.g., drugs, devices, software) and services. Basic science research, while often carried out without a particular commercial endpoint in mind, may have the potential for broad application across numerous areas relevant to numerous diseases and health contexts. U of T has key resources (e.g., MaRS Innovation), incubators (e.g., H2i) and relationships to industry (e.g
	The Faculty of Medicine has considerable activity and accomplishment of successfully translating discoveries and inventions into new products (e.g., drugs, devices, software) and services. Basic science research, while often carried out without a particular commercial endpoint in mind, may have the potential for broad application across numerous areas relevant to numerous diseases and health contexts. U of T has key resources (e.g., MaRS Innovation), incubators (e.g., H2i) and relationships to industry (e.g
	The Faculty of Medicine has considerable activity and accomplishment of successfully translating discoveries and inventions into new products (e.g., drugs, devices, software) and services. Basic science research, while often carried out without a particular commercial endpoint in mind, may have the potential for broad application across numerous areas relevant to numerous diseases and health contexts. U of T has key resources (e.g., MaRS Innovation), incubators (e.g., H2i) and relationships to industry (e.g
	 
	Improving Scale & Quality of Facilities 
	The quality of research space available to Faculty of Medicine researchers is one of the performance 
	indicators used to evaluate the Faculty’s on campus buildings in the 2012 Facilities Master Plan. Although there are continued upgrades to laboratories for legislative compliance, it has been a slow 
	process due to lack of funding. The Medical Sciences Building was built in 1969 and is showing significant and increasing deterioration. In 2014 alone, there were several significant floods due to the state of these facilities. This project will transform the research environment by alleviating several decades-old deficiencies, including: improving space for daily and long-term collaboration; 



	providing room for growth for additional faculty and cross departmental or division labs; improving layout of cloistered siloed labs of insufficient size and disconnected from support rooms by public corridor creates conflicts in laboratory, and public and fire safety; improving ventilation recirculation to bring them in line with contemporary lab standards; addressing lack of emergency power. 
	providing room for growth for additional faculty and cross departmental or division labs; improving layout of cloistered siloed labs of insufficient size and disconnected from support rooms by public corridor creates conflicts in laboratory, and public and fire safety; improving ventilation recirculation to bring them in line with contemporary lab standards; addressing lack of emergency power. 
	providing room for growth for additional faculty and cross departmental or division labs; improving layout of cloistered siloed labs of insufficient size and disconnected from support rooms by public corridor creates conflicts in laboratory, and public and fire safety; improving ventilation recirculation to bring them in line with contemporary lab standards; addressing lack of emergency power. 
	providing room for growth for additional faculty and cross departmental or division labs; improving layout of cloistered siloed labs of insufficient size and disconnected from support rooms by public corridor creates conflicts in laboratory, and public and fire safety; improving ventilation recirculation to bring them in line with contemporary lab standards; addressing lack of emergency power. 
	 
	Although the Faculty planned to upgrade the vacated space in MSB in order to relocate occupants of FitzGerald and Best Buildings into MSB, the upgrades were minimal and planned only for the vacated space. With funding from the Post‐Secondary Strategic Investment Fund and the coincident vacant space in MSB will allow for the planning and implementation of a larger more comprehensive plan. For Anatomy, the improvement will be in the overall capacity – an expansion without expanding facilities.  
	 
	The project for research labs will improve the quality significantly by raising the standard from a CL1 to a CL2 lab throughout the building. In addition to these upgrades enabling faculty to better conduct research of contemporary relevance in up‐to‐date facilities, they are also crucial for the training of highly qualified personnel (HQP) to be well poised to enter the employment market in diverse ways (e.g., academic, industry, government, NGOs, entrepreneurial) that confer economic and social benefit fo
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	Component #2 
	Component #2 
	Component #2 
	Component #2 
	Component #2 


	Ramsay Wright & Earth Sciences 
	Ramsay Wright & Earth Sciences 
	Ramsay Wright & Earth Sciences 


	Address 
	Address 
	Address 


	25 Harbord Street, Toronto, ON (Ramsay Wright) 
	25 Harbord Street, Toronto, ON (Ramsay Wright) 
	25 Harbord Street, Toronto, ON (Ramsay Wright) 
	33 Willcocks Street, Toronto, ON  (Earth Sciences Centre) 


	Project Details 
	Project Details 
	Project Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$28,511,115 
	$28,511,115 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	5267 
	5267 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	33 
	33 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	27-51 years 
	27-51 years 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	149 
	149 


	Project Description 
	Project Description 
	Project Description 


	Cell and Systems Biology (CSB) 
	Cell and Systems Biology (CSB) 
	Cell and Systems Biology (CSB) 
	The Department of Cell and Systems Biology (CSB) has 29 tenure-stream faculty at the vanguard of post-genome biology, deciphering the interplay between biological molecules, and resolving the interactions that give rise to functioning organisms. Using state-of-the-art research platforms, such as genomics and proteomics, computational modeling, chemical biology, high-resolution microscopy and optogenetics they study animal, plant and microbial organisms with a focus on molecular, cellular, genomic, developme
	 
	Overall, CSB faculty have numerous national and international collaborations with academic, industry, and government laboratories. They regularly publish in the highest ranked journals, receive funding from the most competitive national and international funding agencies, and give invited seminars and conference presentations at a wide range of international venues. They are also on the editorial and advisory boards of top journals and successful biotech firms, and play key roles in international scientific
	 
	Ecology and Evolutionary Biology 
	The Department of Ecology and Evolutionary Biology has 24 faculty members, many of whom have received distinguished honours and awards within Canada and internationally recognizing their leadership in research (e.g. 5 fellows of the Royal Society of Canada and Royal Society of London, 4 NSERC Steacie Fellowship and 1 Steacie Prize winners, 2 ISI Highly Cited Researchers).  The department is unique in Canada, although such departments are common in many countries.  It is one of the top research groups worldw
	 
	Psychology 
	The Brain and Behaviour group in the Department of Psychology includes word-class faculty members across all career stages. Researchers have made ground-breaking contributions to our understanding of the circadian clock and how it relates to behaviour. Researchers are also working ot uncover the physiological mechanisms of memory and their dysfunction in Alzheimer’s disease (AD), while others are working to understand the neuronal circuits that modulate behaviours and physiology associated with anxiety and 
	 
	Current State of Research Laboratories 
	 
	Ramsay Wright 
	 
	The research labs at Ramsay Wright were built over 50 years ago (only 10 years after the discovery of DNA) and, while some accommodations for research in the life sciences on the St. George Campus have progressed dramatically over the past decades, facilities such as the RW Labs are outdated relative to current standards. Until the last few years, Ramsay Wright Research labs have not seen much change since the building opened in 1965. The first major renovation was a project to renovate Teaching labs on the
	 
	CSB and EEB are 10 years old this year, marking a milestone for the revitalization of the biological sciences at U of T; the departments are at a crucial moment in their young histories to finally realize their potential as national leaders in their fields, but this requires major infrastructure investment that until now has not been available. 
	 
	The departments of CSB and EEB have been divided between two buildings, Ramsay Wright Laboratories and Earth Sciences Centre since the reorganization of the former Departments of Botany and Zoology in 2006. The consolidation of research laboratories between the two departments has been planned for several years will finally enable the kind of creative and synergistic interactions that were originally envisioned for the departments.  Further improving and consolidating research support facilities in Ramsay W
	 
	Identified CSB and EEB Research labs on 3rd and 6th floors and the majority of the 5th floor of Ramsay Wright is original to when the building was built and do not meet current standards for wet labs. Fume hoods are original to when the building was built and therefore are outdated and not energy efficient. In many areas, cabinetry is old and rusted and sinks and plumbing fixtures are in need of replacement.  
	 
	RW 3rd floor labs identified for Psychology research labs will see the conversions of old physiology teaching labs to research labs. Psychology research labs in RW are split between the 3rd and basement floors in outdated facilities. Consolidation of the Psychology faculty of the 3rd floor will allow clustering of related research activity on virtually the whole 3rd floor of Ramsay Wright.  Researchers undertaking related work on this floor come from both the Department of Psychology and the Department of C
	 
	The Ramsay Wright research labs do not meet lab safety standards set by the University of Toronto’s Environmental Health and Safety, including the lack of basic safety equipment such as hand wash sinks and emergency deluge showers. CSB, EEB and Psychology labs carry existing permits for Containment Level 2 (CL2) or will apply for CL2 permits in the future, as such, labs do not meet Canadian Biosafety Standards for physical containment requirements in CL2 labs.   
	 
	HVAC in Ramsay Wright is in need of review and potential upgrades as some air handling units are original to when the building was built. Existing perimeter induction units are original, are not energy efficient and associate valves are in need of replacement. 
	 
	The old Aquatics area at RW has been shut down in recent years due to the fact that it did not meet current standards. Redundant plumbing needs to be removed and replaced with efficient systems. The new aquatic facilities will allow research to be conducted that cannot be currently accommodated, which includes research on issues related to dynamics of disease in marine and cultured fishes.  This type of research has direct connections with private sector companies.    
	 
	The RW vivarium is original to when Ramsay Wright was built with few upgrades over the years. Space within the vivarium is limited and mechanical systems are operating at full capacity with limited ability to control temperature and humidity. Expansion to accommodate new surgery and housing facilities will be possible with the move and consolidation of Psychology labs to the 3rd floor. 
	 
	The microscopy suite at RW is limited in space and mechanical infrastructure. Much of the space has been upgraded on an ad-hoc basis as new research equipment is added. A full mechanical review and upgrade is needed. 
	 
	Earth Sciences Centre 
	Former teaching labs will be vacated on the 1st floor of ES in January 2017 as the new teaching labs 



	in the RW come online. The labs were targeted for research given the mechanical infrastructure (including fume hoods) already present in the space. The labs layouts are not conducive to research activities due to the layout of the rooms and lab benches. This area will be renovated for staging CSB and EEB labs during RW renewal and final occupancy will be EEB research laboratories. 
	in the RW come online. The labs were targeted for research given the mechanical infrastructure (including fume hoods) already present in the space. The labs layouts are not conducive to research activities due to the layout of the rooms and lab benches. This area will be renovated for staging CSB and EEB labs during RW renewal and final occupancy will be EEB research laboratories. 
	in the RW come online. The labs were targeted for research given the mechanical infrastructure (including fume hoods) already present in the space. The labs layouts are not conducive to research activities due to the layout of the rooms and lab benches. This area will be renovated for staging CSB and EEB labs during RW renewal and final occupancy will be EEB research laboratories. 
	in the RW come online. The labs were targeted for research given the mechanical infrastructure (including fume hoods) already present in the space. The labs layouts are not conducive to research activities due to the layout of the rooms and lab benches. This area will be renovated for staging CSB and EEB labs during RW renewal and final occupancy will be EEB research laboratories. 
	 
	Overview of Renovations  
	The following projects were identified as the first steps in the renewal of Ramsay Wright Laboratories Building. Work in Earth Sciences provides staging space and further develops the consolidation plans for CSB and EEB within the two buildings. 
	 
	Details of Renovations 
	 
	• Replace existing fume hoods (original to building) in upgraded research labs 
	• Replace existing fume hoods (original to building) in upgraded research labs 
	• Replace existing fume hoods (original to building) in upgraded research labs 

	• Sinks and fixtures 
	• Sinks and fixtures 

	• Upgrade lighting for energy efficiency, incorporate daylight controls and occupancy sensors 
	• Upgrade lighting for energy efficiency, incorporate daylight controls and occupancy sensors 

	• Creation of microscope areas, dark rooms 
	• Creation of microscope areas, dark rooms 

	• Electrical upgrades 
	• Electrical upgrades 

	• HVAC upgrades 
	• HVAC upgrades 

	• Modern AV teaching technology 
	• Modern AV teaching technology 

	• Lab upgrades for Containment Level 2 (CL2) to meet Canadian Biosafety Standards for physical containment requirements in CL2 labs including: 
	• Lab upgrades for Containment Level 2 (CL2) to meet Canadian Biosafety Standards for physical containment requirements in CL2 labs including: 
	o Flooring 
	o Flooring 
	o Flooring 

	o Cabinetry and benches, including new countertops (some asbestos containing) 
	o Cabinetry and benches, including new countertops (some asbestos containing) 

	o Deluge showers, eyewash and hand wash sinks.  
	o Deluge showers, eyewash and hand wash sinks.  




	• Separate office and labs and HVAC requirements for improved energy efficiency 
	• Separate office and labs and HVAC requirements for improved energy efficiency 

	• Implement water saving initiatives 
	• Implement water saving initiatives 

	• Create overflow/effluent treatment system to meet current standards  
	• Create overflow/effluent treatment system to meet current standards  

	• Enhanced aquatic facilities capitalizing on increased self-contained biofilters rather than energy-intensive flow-through systems  
	• Enhanced aquatic facilities capitalizing on increased self-contained biofilters rather than energy-intensive flow-through systems  

	• New energy efficient HVAC to meet current standards and proper control of air changes, humidity and temperature  
	• New energy efficient HVAC to meet current standards and proper control of air changes, humidity and temperature  

	• Modern, energy efficient ventilated racks for animal holding, cage wash facilities and autoclaves  
	• Modern, energy efficient ventilated racks for animal holding, cage wash facilities and autoclaves  

	• Modern energy efficient HVAC will allow for proper control of air changes, humidity and temperature  
	• Modern energy efficient HVAC will allow for proper control of air changes, humidity and temperature  

	• Upgraded network infrastructure for image processing/storage 
	• Upgraded network infrastructure for image processing/storage 


	 
	Project Readiness 
	Ramsay Wright CSB Research Labs 3rd and 6th floors have consultants currently working on completing the Schematic Design. To facilitate this project, staging plans have been made to accommodate all affected researchers and students.  
	 
	Ramsay Wright Psychology Research labs 3rd floor project is ready to go and there are no concerns with the ability to meet the completion deadline.  A contract for construction is in place as it forms 



	Phase 3 of the RW Teaching Labs project. 
	Phase 3 of the RW Teaching Labs project. 
	Phase 3 of the RW Teaching Labs project. 
	Phase 3 of the RW Teaching Labs project. 
	 
	Earth Sciences Teaching labs will be vacated January 2017 and allow for staging labs to be built to accommodate RW renovations. By August 2017, the 5th floor of RW can be vacated to staging labs and construction can begin on Ramsay Wright CSB/EEB Research 5th floor.   
	 
	The basement research support areas for aquatics, vivarium and microscopy suite can be renovated as soon as design is ready and as early as Jan 2017. Basement work can continue and run in parallel with 5th floor renovations. Plans for staging of research support have been developed. Renovation of these areas will be done in phased sections to maintain essential use of research support throughout construction. 


	Project Benefits  
	Project Benefits  
	Project Benefits  


	CSB faculty are at the vanguard of post-genome biology, deciphering the interplay between biological molecules, and resolving the interactions that give rise to functioning organisms. They use state-of-the-art research platforms to study animal, plant and microbial organisms with a focus on molecular, cellular, genomic, developmental, neurophysiological, and systems biology questions. They derive understanding of fundamental biological processes and translate this understanding to address applied issues per
	CSB faculty are at the vanguard of post-genome biology, deciphering the interplay between biological molecules, and resolving the interactions that give rise to functioning organisms. They use state-of-the-art research platforms to study animal, plant and microbial organisms with a focus on molecular, cellular, genomic, developmental, neurophysiological, and systems biology questions. They derive understanding of fundamental biological processes and translate this understanding to address applied issues per
	CSB faculty are at the vanguard of post-genome biology, deciphering the interplay between biological molecules, and resolving the interactions that give rise to functioning organisms. They use state-of-the-art research platforms to study animal, plant and microbial organisms with a focus on molecular, cellular, genomic, developmental, neurophysiological, and systems biology questions. They derive understanding of fundamental biological processes and translate this understanding to address applied issues per
	 
	The EEB department is one of the leading research groups in its field worldwide and is unique in Canada with research addressing issues related to biodiversity and adaptation to environmental change, evolution and dynamics of disease, and food security, amongst various other issues.   EEB faculty members have a long history of active collaboration with government researchers in working to address many leading societal issues, such as impacts of climate change. Recent developments include new partnerships wi
	 
	The Psychology faculty undertake research to further our understanding of mental illnesses involving anxiety and memory deficits remains a major, unmet public health need, as these disorders are a great burden to Canadian society in morbidity and associated costs. For example, it is estimated that approximately 20% of the general population suffers from anxiety disorders at some point in their life, with a yearly estimated financial cost of more than $65 billion in Canada alone. One of the most pressing nee
	 
	Improving Scale & Quality of Facilities 
	The Faculty of Arts & Science has been planning the Ramsay Wright CSB Research Labs 3rd and 6th floors renovation since 2012, with an initial budget of ~$1 million; however, with the knowledge gained from recent projects in the building we are aware that much more infrastructure work is required than was anticipated.  SIF funding would accelerate this work – as an example, this project is now budgeted at ~ $4M. Funding from the SIF will alleviate the stress of having to delay a key portion of this research 
	 



	Transformative change would be realized, through the funding of this project from the SIF, in three very significant ways for the biological sciences at the University: 
	Transformative change would be realized, through the funding of this project from the SIF, in three very significant ways for the biological sciences at the University: 
	Transformative change would be realized, through the funding of this project from the SIF, in three very significant ways for the biological sciences at the University: 
	Transformative change would be realized, through the funding of this project from the SIF, in three very significant ways for the biological sciences at the University: 
	 
	(1) It would make possible the start of a much needed plan for CBS & EEB each to be consolidated in contiguous space for the first time ever. The consolidation of research laboratories will finally enable the kind of creative and synergistic interactions that were originally envisioned for the departments.  Further consolidating research support facilities in one building together with the research labs will enhance their utilization and facilitate innovative collaborative research. 
	 
	(2) It would be a significant step in the complete renewal of the Ramsay Wright Laboratories Building. Since 2012 renovations have been undertaken in order to modernize the facility; however, limited funding necessitated piecemeal work which is not the most cost effective approach.  
	 
	(3) It would upgrade aging research support facilities that currently consumes a vast amount of resources inefficiently.  An injection of funds would allow the much needed work to be compressed over the next two years rather than potentially extend into tens of years. 
	 
	Advancing Canada's Climate Change and Sustainability Goals  
	Interactions among researchers from different departments will be promoted. There is a common interest among some researchers, in the effects of climate changes on wild populations. An example that we are pursuing is the effect of warming on hibernators. For example, Prof. R.  Martin's work on hibernation has to do with retention of memory during hibernation, and the role of sleep and circadian rhythms; however, as ambient temperatures rise over the course of years, the hibernation season will be contained 
	 
	All lighting in the current lab space is old and inefficiently uses energy. By installing brand new energy efficient lightening, the renovation project would contribute to reduce the energy consumption in the three labs. 
	 
	A considerable amount of research within EEB relates to environmental sustainability and the impacts or means to mitigate the impacts of climate change.  Determining how agricultural crops will be impacted and developing new varieties better suited to future climates within Canada are essential to maintain agriculture.   Similarly determining ways to reduce the development of herbicide resistance in agricultural weeds is critical to Canada’s agricultural sector.  Aquatic resources within Canada will be heav
	 
	EEB research is working on related to food security and mitigating risks in food production associated with climate change and disease, e.g. sterility of rice due to high air temperature and pathogens in marine fish and aquaculture.  Genomic research related to the development of herbicide resistance in agriculture weed species which is the parallel to antibiotic resistance in humans and 



	other animals.  Considerable work on maintenance of biodiversity under environmental changes such as climate change. 
	other animals.  Considerable work on maintenance of biodiversity under environmental changes such as climate change. 
	other animals.  Considerable work on maintenance of biodiversity under environmental changes such as climate change. 
	other animals.  Considerable work on maintenance of biodiversity under environmental changes such as climate change. 
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	Component #3 
	Component #3 
	Component #3 
	Component #3 
	Component #3 


	Lash Miller Sustainability Upgrades 
	Lash Miller Sustainability Upgrades 
	Lash Miller Sustainability Upgrades 


	Address 
	Address 
	Address 


	80 St. George Street, Toronto, ON (Lash Miller Building) 
	80 St. George Street, Toronto, ON (Lash Miller Building) 
	80 St. George Street, Toronto, ON (Lash Miller Building) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$18,628,653 
	$18,628,653 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	16,730 
	16,730 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	Building-wide infrastructure work 
	Building-wide infrastructure work 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	53 years 
	53 years 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	75 (35 Research Faculty, 40 Post-doctoral Fellows) 
	75 (35 Research Faculty, 40 Post-doctoral Fellows) 
	 


	Description 
	Description 
	Description 


	At the University of Toronto, Department of Chemistry researchers are working together to advance the field of Chemistry: the study of matter and molecules. We aim to develop fundamental science and establish novel approaches and technologies in the areas of medicine, energy and sustainability. The department is currently ranked first in Canada and number twenty-four in the world (QS World University Rankings: ). As a department we are one of UofT’s most entrepreneurial, have half of the top twelve active C
	At the University of Toronto, Department of Chemistry researchers are working together to advance the field of Chemistry: the study of matter and molecules. We aim to develop fundamental science and establish novel approaches and technologies in the areas of medicine, energy and sustainability. The department is currently ranked first in Canada and number twenty-four in the world (QS World University Rankings: ). As a department we are one of UofT’s most entrepreneurial, have half of the top twelve active C
	At the University of Toronto, Department of Chemistry researchers are working together to advance the field of Chemistry: the study of matter and molecules. We aim to develop fundamental science and establish novel approaches and technologies in the areas of medicine, energy and sustainability. The department is currently ranked first in Canada and number twenty-four in the world (QS World University Rankings: ). As a department we are one of UofT’s most entrepreneurial, have half of the top twelve active C
	http://www.topuniversities.com

	 
	Current State of Research Facilities  
	The Lash Miller Building (circa 1963) is one of the most energy intensive buildings on the St. George campus. A defining feature of a chemistry building is the air handling system which is essential to its safe operation. The original Lash Miller building is constant volume 100% outside air system throughout, including the offices. Most of the original mechanical equipment including air handling units, in-line fume exhaust fans, general exhaust fans, ductwork and piping are original to the 1960’s constructi
	 
	The exhaust risers are built into the walls between the corridor and the perimeter lab/offices as well as a large shaft at the south east corner of the building. The exhaust fans discharge through 171 individual stacks at the roof level of the 7th floor penthouse. This type of arrangement is rarely used in new laboratory design as it is not energy efficient and does not allow for the possible capture of waste energy from the exhaust stream to the incoming supply air in a cost effective manner. Also the asso
	 
	It is also worth noting that the Lash Miller research wing air systems provide 100% outside conditioned air to all spaces but only 40% of this air supply is directed to research laboratories. The rest is directed to offices and utility spaces. The associated cost to provide this 100% conditioned air to spaces that do not require it is costly. 
	 
	The success of the chemistry research programs in Lash Miller has resulted in an increased demand for power. New cutting edge instrument purchases and computer clusters have put a strain on the power supply and distribution system in the Building. Energy saving measures will assist in lowering the yearly increases but the capacity of the system is in need of an upgrade to meet the current demands of research and potential expansion plans for Lash Miller. 
	 
	Overview of Renovations 
	To address the shortcomings above we will: 
	• Convert high energy use constant air volume (CAV) labs to variable air volume (VAV) using air valves and central manifold with high velocity plume exhaust fans and new supply air handling units including the replacement of existing or addition of VAV fume hoods and associated infrastructure where it is cost efficient to do so which includes: 
	• Convert high energy use constant air volume (CAV) labs to variable air volume (VAV) using air valves and central manifold with high velocity plume exhaust fans and new supply air handling units including the replacement of existing or addition of VAV fume hoods and associated infrastructure where it is cost efficient to do so which includes: 
	• Convert high energy use constant air volume (CAV) labs to variable air volume (VAV) using air valves and central manifold with high velocity plume exhaust fans and new supply air handling units including the replacement of existing or addition of VAV fume hoods and associated infrastructure where it is cost efficient to do so which includes: 

	o replacing existing air handlers with high capacity and energy efficient units.  
	o replacing existing air handlers with high capacity and energy efficient units.  
	o replacing existing air handlers with high capacity and energy efficient units.  

	o replacing existing in-line exhaust fans serving the Research Wing with a manifold system connected to high plume fume exhaust fans 
	o replacing existing in-line exhaust fans serving the Research Wing with a manifold system connected to high plume fume exhaust fans 

	o updating controls 
	o updating controls 


	• Optimization of heat recovery technology into air supply system 
	• Optimization of heat recovery technology into air supply system 

	• Clean and seal all main supply ducts and exhaust risers to minimize air loss 
	• Clean and seal all main supply ducts and exhaust risers to minimize air loss 

	• Upgrade lighting for energy efficiency, incorporate daylight controls and occupancy sensors 
	• Upgrade lighting for energy efficiency, incorporate daylight controls and occupancy sensors 

	• More adequately provide electrical utility to the aging building 
	• More adequately provide electrical utility to the aging building 

	• Remove some non-laboratory spaces such as Offices, Meeting Rooms and Theoretical Chemistry labs (which contain no chemicals as work is all done on computers) from the 100% outside air system 
	• Remove some non-laboratory spaces such as Offices, Meeting Rooms and Theoretical Chemistry labs (which contain no chemicals as work is all done on computers) from the 100% outside air system 


	 
	Project Readiness 
	The Feasibility Study, completed in April 2015, will provide the basis for the RFP for the design of the work.  The University is currently preparing this RFP for issuance. 
	 
	The Department of Chemistry has developed broad experience with renovations in the aging building, especially working hand-in-hand with researchers in order to find solutions that allow the construction work to take place; the research to continue; and a safe environment to be provided. 
	 
	The project is comprised of clear distinct elements with the major infrastructure work to be undertaken as a first stage followed by tie-in to individual labs afterwards so as to limit a researcher’s lab shutdown period to a minimum.  This approach allows work to take place in a fully occupied and operating research lab building.  In addition, there are large undergraduate teaching labs that are available during the summer period as swing space for some of the research labs.  Careful coordination among thes
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	Benefits  
	Benefits  
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	The Chemistry Department has proven to be a high performer and innovation engine of UofT as measured by invention disclosures, patents, successful grant awards and a number of spin-off companies. Research output is also the highest of any Chemistry Department in Canada, as measured by publication count, impact and citations. Another measure of its success is the Department’s ability to attract the brightest minds into academia and Graduate school. Chemistry’s approach to supporting spin-offs is unique in a 
	The Chemistry Department has proven to be a high performer and innovation engine of UofT as measured by invention disclosures, patents, successful grant awards and a number of spin-off companies. Research output is also the highest of any Chemistry Department in Canada, as measured by publication count, impact and citations. Another measure of its success is the Department’s ability to attract the brightest minds into academia and Graduate school. Chemistry’s approach to supporting spin-offs is unique in a 
	The Chemistry Department has proven to be a high performer and innovation engine of UofT as measured by invention disclosures, patents, successful grant awards and a number of spin-off companies. Research output is also the highest of any Chemistry Department in Canada, as measured by publication count, impact and citations. Another measure of its success is the Department’s ability to attract the brightest minds into academia and Graduate school. Chemistry’s approach to supporting spin-offs is unique in a 
	 
	The Chemistry Department’s vision for the future is to build upon its existing research strengths, and increase collaborative and translational research, addressing major societal needs in two broad thematic areas. Theme I is research in renewable energy and sustainability to address climate and environmental challenges. Theme II is research in therapeutic and diagnostic approaches in biomedicine.  
	 
	The research enabled through this project in the long-term addresses areas identified by the Federal Government as priority areas: namely the health of Canadians (Theme II), enabling advanced and sustainable manufacturing and industry (Theme I), and climate change (Theme I). This project will enable the department to achieve future research plans, by improving the efficiency and capacity of research laboratories, particularly in these areas. Desperately needed upgrades to air-handling / heating / cooling / 
	 
	A feasibility study for the Lash Miller Chemistry project was completed in April 2015 but work did not proceed due to a lack of funding. SIF support will accelerate the project. 
	 
	Improving Scale & Quality of Facilities 
	In nearly all organizations, infrastructure-related assets provide critical support for operations. Research Laboratories are no exception. University laboratories consume nearly two thirds of the total energy used on a campus, making them prime targets for energy efficiency measures. Taking advantage of proven technology to renovate these research building ultimately lowers the ongoing cost to operate and maintain these facilities. Completed renovation projects at other Universities such as McGill, the Uni



	identified in this Project using similar or second generation technology will realize similar savings and contribute to improving the safety of the people who work there and the quality of research being generated.  
	identified in this Project using similar or second generation technology will realize similar savings and contribute to improving the safety of the people who work there and the quality of research being generated.  
	identified in this Project using similar or second generation technology will realize similar savings and contribute to improving the safety of the people who work there and the quality of research being generated.  
	identified in this Project using similar or second generation technology will realize similar savings and contribute to improving the safety of the people who work there and the quality of research being generated.  
	 
	For comparison, the McGill Otto Maass Chemistry Building renovation reduced annual energy consumption by more than $1.3 million with a seven-year payback period related to energy-efficiency costs. Sustainability issues considerations and energy-efficiency measures resulted in a very high-performance lab building with an energy usage reduction of 59%. It is anticipated that similar energy savings can be realized under the proposed Lash Miller renovation project. 
	 
	The Department of Chemistry is one of the top 5 departments across the University in terms of commercialization and knowledge translation. Graduate school enrollment has consistently been the highest in the country. Upon graduation, a number of the students continue on at U of T, founding or employed in start-up companies that have used the departmental infrastructure and expertise to nurture new technology, prior to graduating to the more advanced incubators at MaRS. Three successful examples include Inter
	 
	Advancing Canada's Climate Change and Sustainability Goals  
	As global warming and climate change threaten our future, chemists will continue to investigate how the environment responds to climate change, developing more sustainable and “greener” approaches in manufacturing and industry (e.g., fine chemicals and pharmaceutical synthesis), and developing alternative fuels that address the looming CO2 problem. Environmental chemists study the Arctic, where contaminant levels and biogeochemical cycles are being dramatically altered as warming occurs, contaminant fate in
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	Component #4 
	Component #4 
	Component #4 
	Component #4 
	Component #4 


	Koffler Scientific Reserve Lab Expansion in Racing Barn 
	Koffler Scientific Reserve Lab Expansion in Racing Barn 
	Koffler Scientific Reserve Lab Expansion in Racing Barn 


	Address 
	Address 
	Address 


	17000 Dufferin, King, ON (Racing Barn & Lab Building) 
	17000 Dufferin, King, ON (Racing Barn & Lab Building) 
	17000 Dufferin, King, ON (Racing Barn & Lab Building) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$3,240,000 
	$3,240,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	535 m2 
	535 m2 


	Number of discrete labs 
	Number of discrete labs 
	Number of discrete labs 

	3 
	3 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	Current facilities are an unusable horse barn with stables and stalls, not suitable for scientific research. 
	Current facilities are an unusable horse barn with stables and stalls, not suitable for scientific research. 


	Number of researchers who will benefit 
	Number of researchers who will benefit 
	Number of researchers who will benefit 

	38 
	38 


	Description 
	Description 
	Description 


	Approximately 38 faculty use KSR per year, with the majority of faculty being from the University of Toronto, although we also host faculty from University of Windsor, Ryerson, Guelph, and York. Many of the heaviest users are from the graduate program of Ecology and Evolutionary Biology (EEB), with faculty from all three campuses using the facility.  
	Approximately 38 faculty use KSR per year, with the majority of faculty being from the University of Toronto, although we also host faculty from University of Windsor, Ryerson, Guelph, and York. Many of the heaviest users are from the graduate program of Ecology and Evolutionary Biology (EEB), with faculty from all three campuses using the facility.  
	Approximately 38 faculty use KSR per year, with the majority of faculty being from the University of Toronto, although we also host faculty from University of Windsor, Ryerson, Guelph, and York. Many of the heaviest users are from the graduate program of Ecology and Evolutionary Biology (EEB), with faculty from all three campuses using the facility.  
	 
	For 2015, researchers for whom citation data are available, our faculty users had a median H-index of 24, with a median of >2,100 citations. KSR is a field site for a group of faculty studying ecological and evolutionary genetics (Barrett, Rowe, Aneil Agrawal, Asher Cutter, Stephen Wright, John Stinchcombe, and Art Weis) that is an internationally recognized cluster of excellence within the Department of Ecology and Evolutionary Biology (EEB). Balancing this strength at the full professor level, many of KSR
	 
	Current State of Research Laboratories  
	Donated to the University of Toronto in 1995 by Murray and Marvelle Koffler, the 
	Reserve is in the midst of the transition from equestrian estate to biological field station where graduate students, post-docs, faculty, and undergraduates investigate the response of ecosystems, communities, and species to global change. The laboratory facilities for supporting these researchers have not kept pace with the exponential growth of research users at KSR: our laboratory facilities were developed when usage was approximately ¼ of current usage. While CFI support to former director Weis was esse
	 
	Specific shortcomings include:  
	 
	(1) A lack of sufficient renovated dry lab space,  
	(1) A lack of sufficient renovated dry lab space,  
	(1) A lack of sufficient renovated dry lab space,  

	(2) The absence of interior, renovated space where investigators can perform sample and specimen preparation without interfering with molecular experiments or microscope work in a dust-free environment. For example, it is not uncommon for our investigators to harvest, destructively sample, and dry 1,000s of plant and insect specimens. Doing this in immediate proximity to molecular biology extractions, or computers and microscopes that must be protected from dust is impossible,  
	(2) The absence of interior, renovated space where investigators can perform sample and specimen preparation without interfering with molecular experiments or microscope work in a dust-free environment. For example, it is not uncommon for our investigators to harvest, destructively sample, and dry 1,000s of plant and insect specimens. Doing this in immediate proximity to molecular biology extractions, or computers and microscopes that must be protected from dust is impossible,  

	(3) Large, flexible space with computers, internet, projection systems, white-boards, etc., where research groups and classes can meet, discuss, plan, and analyze, protected from the elements. During the review of a recent CFI pre-proposal to address these shortcomings, an external reviewer noted that our infrastructure needs were “so basic that one questions why these needs were not being met by other means.” 
	(3) Large, flexible space with computers, internet, projection systems, white-boards, etc., where research groups and classes can meet, discuss, plan, and analyze, protected from the elements. During the review of a recent CFI pre-proposal to address these shortcomings, an external reviewer noted that our infrastructure needs were “so basic that one questions why these needs were not being met by other means.” 


	 
	Overview of Renovations 
	• This project will take the remaining 75% of an inhabitable racing barn and transform it into a modern, cutting edge research facility for all students and faculty. This innovative laboratory will create a collaborative environment where synergies in research are cultivated and strengthened. 
	• This project will take the remaining 75% of an inhabitable racing barn and transform it into a modern, cutting edge research facility for all students and faculty. This innovative laboratory will create a collaborative environment where synergies in research are cultivated and strengthened. 
	• This project will take the remaining 75% of an inhabitable racing barn and transform it into a modern, cutting edge research facility for all students and faculty. This innovative laboratory will create a collaborative environment where synergies in research are cultivated and strengthened. 

	• The renovations take advantage of existing investments in the building: a recently replaced roof; new and modern electrical power; direct feed of internet lines from off-site to the building; new heating and air conditioning systems; and recently installed septic fields. 
	• The renovations take advantage of existing investments in the building: a recently replaced roof; new and modern electrical power; direct feed of internet lines from off-site to the building; new heating and air conditioning systems; and recently installed septic fields. 

	• The infrastructure required is relatively basic, as far as scientific laboratory space goes: dry lab space, counters, knee-holes, and dirty lab facilities for processing samples and specimens in a location that will not compromise molecular investigations. We also need computational space, dry lab space for analysis and synthesis, and space for the next generation of scientists investigating global change can collaborate on innovative solutions to pressing problems.  
	• The infrastructure required is relatively basic, as far as scientific laboratory space goes: dry lab space, counters, knee-holes, and dirty lab facilities for processing samples and specimens in a location that will not compromise molecular investigations. We also need computational space, dry lab space for analysis and synthesis, and space for the next generation of scientists investigating global change can collaborate on innovative solutions to pressing problems.  


	 
	Specific undertakings include: 
	• Installation of concrete floors throughout undeveloped barn 
	• Installation of concrete floors throughout undeveloped barn 
	• Installation of concrete floors throughout undeveloped barn 

	• Removal of 14 horse stalls and tack room 
	• Removal of 14 horse stalls and tack room 

	• Creation of 3 new dry labs: a central 30’ × 20’ (l × w), flanked on either side by two 20’ ×20’ labs (refer to Appendix 2 for proposed layout) 
	• Creation of 3 new dry labs: a central 30’ × 20’ (l × w), flanked on either side by two 20’ ×20’ labs (refer to Appendix 2 for proposed layout) 

	• New plumbing services in 3 lab spaces. Each lab space will be outfitted with low benches, flexible table configurations, electrical and Ethernet support 
	• New plumbing services in 3 lab spaces. Each lab space will be outfitted with low benches, flexible table configurations, electrical and Ethernet support 

	• High bench counters with knee space around the perimeter walls complete with drawers, shelving, power & Ethernet connections  
	• High bench counters with knee space around the perimeter walls complete with drawers, shelving, power & Ethernet connections  

	• New roof top 60 kw solar panels to take advantage of the large, south-facing roof with exposure to sunlight, year round 
	• New roof top 60 kw solar panels to take advantage of the large, south-facing roof with exposure to sunlight, year round 

	• Area dedicated for storage of bulky research items (e.g., cattle tanks)   
	• Area dedicated for storage of bulky research items (e.g., cattle tanks)   


	 
	The proposed project will lead to a three-fold expansion of available lab space for scientific investigation at KSR. The current space is dirt-floor construction, not capable of housing modern scientific research. Rather than a renewal or enhancement of existing but aged or inappropriate research space, this project will lead to the de novo creation of new research and teaching space out of equestrian barn space. The potential value added and research opportunities afforded by enhanced lab space represents 
	 
	Project Readiness 
	The existing research lab already created in the building included obtaining a minor variance which was granted for that portion.  A similar minor zoning variance will be required for this additional portion of the building. This will be submitted to the Township in conjunction with the bigger rezoning application (for a separate project - Field Station Building), which should be ready for May 2016.  Based on past experience delays in processing our application are not expected.   
	 
	There is some lag time in the schedule that should accommodate the minor variance request. Taking this and that fact that the space is unoccupied and readily accessible for work to commence into consideration we feel the project can be completed within the SIF period. 
	•  
	•  
	•  
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	Anthropogenic changes to the environment are continuing at a rapid pace—for example, global climate change (warming) and the widespread introduction of species to novel environments. These changes have potentially fundamental consequences for biodiversity, species conservation, and “ecosystem services” that healthy ecosystems provide to human society, including water and air filtration, wildlife, sport fisheries and game, lumber, and pollination of crops. Understanding the response of species, communities, 
	Anthropogenic changes to the environment are continuing at a rapid pace—for example, global climate change (warming) and the widespread introduction of species to novel environments. These changes have potentially fundamental consequences for biodiversity, species conservation, and “ecosystem services” that healthy ecosystems provide to human society, including water and air filtration, wildlife, sport fisheries and game, lumber, and pollination of crops. Understanding the response of species, communities, 
	Anthropogenic changes to the environment are continuing at a rapid pace—for example, global climate change (warming) and the widespread introduction of species to novel environments. These changes have potentially fundamental consequences for biodiversity, species conservation, and “ecosystem services” that healthy ecosystems provide to human society, including water and air filtration, wildlife, sport fisheries and game, lumber, and pollination of crops. Understanding the response of species, communities, 
	 
	Research performed by the faculty, graduate student, and undergraduate users of KSR are at the forefront of international research in this area. The KSR is a 350-hectare biological field station, established in 1995. Several features of KSR make it unique in Canada, and among a handful of sites globally: 
	 
	• KSR houses two terrestrial heating arrays. These arrays use warming lamps to elevate the temperature of the vegetation to the approximate conditions Southern Ontario will experience in 2050. To our knowledge, there are 5 such arrays in the world (two in Canada) and ours is the only one globally focused on evolutionary responses to global change. 
	• KSR houses two terrestrial heating arrays. These arrays use warming lamps to elevate the temperature of the vegetation to the approximate conditions Southern Ontario will experience in 2050. To our knowledge, there are 5 such arrays in the world (two in Canada) and ours is the only one globally focused on evolutionary responses to global change. 
	• KSR houses two terrestrial heating arrays. These arrays use warming lamps to elevate the temperature of the vegetation to the approximate conditions Southern Ontario will experience in 2050. To our knowledge, there are 5 such arrays in the world (two in Canada) and ours is the only one globally focused on evolutionary responses to global change. 


	 
	• Newly installed artificial ponds, and heating arrays for artificial ponds have allowed us to expand experimental warming capacity to aquatic ecosystems. CFI support is in hand for KSR user Martin Krkosek will be used to extend this capacity to artificial stream systems. 
	• Newly installed artificial ponds, and heating arrays for artificial ponds have allowed us to expand experimental warming capacity to aquatic ecosystems. CFI support is in hand for KSR user Martin Krkosek will be used to extend this capacity to artificial stream systems. 
	• Newly installed artificial ponds, and heating arrays for artificial ponds have allowed us to expand experimental warming capacity to aquatic ecosystems. CFI support is in hand for KSR user Martin Krkosek will be used to extend this capacity to artificial stream systems. 


	 



	• KSR has the experience, technical capacity, and infrastructure to support large scale experiments on invasive species, where individuals can be purposely introduced, followed from birth to death, and subjected to experimentation, with control measures to ensure that KSR does not become an epicenter of future introductions.  
	• KSR has the experience, technical capacity, and infrastructure to support large scale experiments on invasive species, where individuals can be purposely introduced, followed from birth to death, and subjected to experimentation, with control measures to ensure that KSR does not become an epicenter of future introductions.  
	• KSR has the experience, technical capacity, and infrastructure to support large scale experiments on invasive species, where individuals can be purposely introduced, followed from birth to death, and subjected to experimentation, with control measures to ensure that KSR does not become an epicenter of future introductions.  
	• KSR has the experience, technical capacity, and infrastructure to support large scale experiments on invasive species, where individuals can be purposely introduced, followed from birth to death, and subjected to experimentation, with control measures to ensure that KSR does not become an epicenter of future introductions.  
	• KSR has the experience, technical capacity, and infrastructure to support large scale experiments on invasive species, where individuals can be purposely introduced, followed from birth to death, and subjected to experimentation, with control measures to ensure that KSR does not become an epicenter of future introductions.  
	• KSR has the experience, technical capacity, and infrastructure to support large scale experiments on invasive species, where individuals can be purposely introduced, followed from birth to death, and subjected to experimentation, with control measures to ensure that KSR does not become an epicenter of future introductions.  


	 
	By identifying the fundamental mechanisms governing physiological and evolutionary responses of species to global change, KSR can provide clear environmental benefits to Canadians and Ontarians: the biological mechanisms discovered will be fundamental to policy and planning responses, fish and game management, and agricultural research in response to global change. 
	 
	Collectively, the users of KSR a sampling of the ecological, evolutionary, and physiological approaches to global change research. Our users have the necessary skills, track record, laboratory research groups, and expertise to tackle many facets of global change research on different levels of biological organization. The net result is a comprehensive understanding of the diverse effects of global change on the physiological, ecological, and evolutionary response of species, communities, and ecosystems to g
	 
	For example, KSR Director Stinchcombe has collaborated with Mark W. Blows (Univ.of Queensland) in developing methods for estimating natural selection using genetic data, and validated the approach with the results of experiments performed at KSR. These techniques will become increasingly necessary to track how global change alters the engine of evolutionary change, natural selection. Spencer C.H. Barrett is collaborating with Christopher G. Eckert and Robert I. Colautti (Queens Univ.) tracking the evolution
	 
	Numerous ongoing (and planned) studies also directly confront the issues of global change, from a diverse set of perspectives. For example, KSR user Ingo Ensminger is utilizing our warming arrays to study the growth, physiological, and transcriptomic responses of white pines to elevated temperatures. Beyond its basic science relevance, white pine is a key forest habitat for many other species (amphibians, mammals, reptiles, birds), and has historically been the most valuable softwood lumber species in easte



	over-exploitation, and invasive species. Using CFI-funded artificial stream infrastructure at KSR, Krkosek and his team have experiments planned to address how multiple stressors affect the dynamics, structure, and functioning of stream ecosystems including the conservation of native biodiversity, the viability and productivity of valued fishery resources, and the delivery of clean drinking water. Finally, collaborative work by KSR users Cadotte, Gilbert, and Weis is investigating the relative role of phylo
	over-exploitation, and invasive species. Using CFI-funded artificial stream infrastructure at KSR, Krkosek and his team have experiments planned to address how multiple stressors affect the dynamics, structure, and functioning of stream ecosystems including the conservation of native biodiversity, the viability and productivity of valued fishery resources, and the delivery of clean drinking water. Finally, collaborative work by KSR users Cadotte, Gilbert, and Weis is investigating the relative role of phylo
	over-exploitation, and invasive species. Using CFI-funded artificial stream infrastructure at KSR, Krkosek and his team have experiments planned to address how multiple stressors affect the dynamics, structure, and functioning of stream ecosystems including the conservation of native biodiversity, the viability and productivity of valued fishery resources, and the delivery of clean drinking water. Finally, collaborative work by KSR users Cadotte, Gilbert, and Weis is investigating the relative role of phylo
	over-exploitation, and invasive species. Using CFI-funded artificial stream infrastructure at KSR, Krkosek and his team have experiments planned to address how multiple stressors affect the dynamics, structure, and functioning of stream ecosystems including the conservation of native biodiversity, the viability and productivity of valued fishery resources, and the delivery of clean drinking water. Finally, collaborative work by KSR users Cadotte, Gilbert, and Weis is investigating the relative role of phylo
	 
	There is currently no funding for this project but with support of the SIF we would complement and expand upon the Field Station Building & Bunkies project for which we just received CaPS Exec approval to hire design consultants.   
	 
	Improving Scale & Quality of Facilities 
	The location functional lab space in the environment, for studies on the environment, is essential to the success of an operational biological field station. Centralizing students, trainees, and PI’s in one location allows a critical mass of researchers to be present, enabling spin-off ideas, collaborations, and novel perspectives on research problems. Given the highly interdisciplinary nature of global change research, sufficient research space to support this critical mass of PIs and students is essential
	 
	Transportation of samples between KSR and the home campuses is simply not feasible for most studies. In addition to the added time and environmental cost of heavy-duty commuting in urban traffic (the latter of which is incompatible with KSR’s focus on global change biology), many aspects of leading ecological and evolutionary research are not amenable to being transported on a daily basis between home laboratories and the field. Many of the key pieces of equipment are delicate, highly calibrated pieces of i
	 
	Having sufficient space where HQP from multiple labs can do their science together, the potential for synergistic research will be maximized: rather than working simply with their lab mates, they will be working with a diverse set of other scientists. Our experience is that many of the most creative 



	scientific approaches to common problems come from facilitating interactions among scientists from different perspectives, and our goal is to have sufficiently large lab space where this can happen at KSR.  
	scientific approaches to common problems come from facilitating interactions among scientists from different perspectives, and our goal is to have sufficiently large lab space where this can happen at KSR.  
	scientific approaches to common problems come from facilitating interactions among scientists from different perspectives, and our goal is to have sufficiently large lab space where this can happen at KSR.  
	scientific approaches to common problems come from facilitating interactions among scientists from different perspectives, and our goal is to have sufficiently large lab space where this can happen at KSR.  
	 
	Advancing Canada's Climate Change and Sustainability Goals 
	As much of the research at KSR is focused on the response of species and ecosystems to climate change, our use of electrical power ironically contributes to the very threats that we study. Installation of a 60 kw solar array on the roof would allow us to study climate change, while mitigating our contribution to it. Using green, renewable energy to develop our scientific understanding of global change - especially when green energy will have to be one of society's tools to combat climate change - will posit
	 
	The proposed renovations will directly advance Canada’s climate change and sustainability goals. An inherent part of the project is using renewable power, demonstrating how Canada’s public universities can be part of the power solutions that Canada will need to embrace as we confront our carbon footprint, need for sustainable energy. The research facilitated by the laboratory renovations will directly inform the response of Canadian ecosystems, species, and agriculture to increased temperature and nutrient 
	 
	Apart from “greening” our field station by providing solar power, the very research done at KSR helps to meet Canada’s climate change and sustainability goals. How will global warming affect our terrestrial and aquatic species? What consequence will invasive species have for the biodiversity that we take such aesthetic and economic benefit from? Answering these questions requires field research in ecology, evolutionary biology, and conservation biology. 
	 
	Finally, the continued growth of the GTA makes KSR an island of biodiversity on the doorstep of Canada’s most populous and diverse city. Understanding the biological response of species to urbanization and suburbanization will soon be a key challenge in ecology and environmental science, as humans concentrate in ever-larger urban areas. KSR’s scientific value, and the value of the research performed there, will only increase as development and urbanization continue. 
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	Component #9 
	Component #9 
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	Component #9 


	Institute of Biomaterials & Biomedical Engineering Lab Renovation 
	Institute of Biomaterials & Biomedical Engineering Lab Renovation 
	Institute of Biomaterials & Biomedical Engineering Lab Renovation 


	Address 
	Address 
	Address 


	164 College Street, Toronto, ON (Rosebrugh) 
	164 College Street, Toronto, ON (Rosebrugh) 
	164 College Street, Toronto, ON (Rosebrugh) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$1,450,000 
	$1,450,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	629 m2 
	629 m2 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	10 
	10 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	99 years 
	99 years 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	17 
	17 


	Description 
	Description 
	Description 


	The Institute of Biomaterials & Biomedical Engineering (IBBME) at the University of Toronto is a unique, multidisciplinary research community where investigators from engineering, medicine and dentistry collaborate to find innovative solutions for the world’s most pressing health-care challenges. 
	The Institute of Biomaterials & Biomedical Engineering (IBBME) at the University of Toronto is a unique, multidisciplinary research community where investigators from engineering, medicine and dentistry collaborate to find innovative solutions for the world’s most pressing health-care challenges. 
	The Institute of Biomaterials & Biomedical Engineering (IBBME) at the University of Toronto is a unique, multidisciplinary research community where investigators from engineering, medicine and dentistry collaborate to find innovative solutions for the world’s most pressing health-care challenges. 
	Located in the heart of Canada’s largest hospital network, we offer  to 300 students who receive training in biomedical and clinical engineering from more than  across 23 academic partners and . 
	four graduate degrees and 14 collaborative programs
	100 faculty members
	10 hospitals

	IBBME also facilitates the , available to students across the Faculty of Applied Science & Engineering as well as the  for the Division of Engineering Science. 
	biomedical engineering undergraduate minor
	biomedical systems engineering major

	Since 2002, our  has provided more than 350 students from across Canada and the US with exposure to the discipline of biomedical engineering, inspiring young minds to pursue a career in the field. 
	Undergraduate Summer Research Program

	Our  address some of the most critical challenges in modern health care. They guide our research and educational initiatives and have led to our involvement with more than 20 active start-up companies and integration with . 
	four research themes
	three major biomedical engineering commercialization ventures

	Current State of Research Laboratories  
	The Rosebrugh building is nearing 100 years in age and the laboratory spaces that it houses have not been subject to extensive renovations for decades, and certainly do not meet the needs of the constantly evolving research themes that are being explored in its labs. Architectural finishes are dated and worn, mechanical and electrical services are strained, and the arrangement of some of the spaces does not fit the collaborative research model that is proving to be so successful in other buildings. 
	Overview of Renovations 
	The proposed renovations to research lab spaces will include the following aspects: 
	• Removal of interior walls to facilitate open collaborative work and enhance quality of space. 
	• Removal of interior walls to facilitate open collaborative work and enhance quality of space. 
	• Removal of interior walls to facilitate open collaborative work and enhance quality of space. 

	• Updating the HVAC systems including provisioning of upgraded cooling and power for computational IT infrastructure. 
	• Updating the HVAC systems including provisioning of upgraded cooling and power for computational IT infrastructure. 

	• Replacement of fumehood systems 
	• Replacement of fumehood systems 

	• Provision of emergency power system for key equipment 
	• Provision of emergency power system for key equipment 

	• Removal of existing desks and installation of collaborative research work stations 
	• Removal of existing desks and installation of collaborative research work stations 

	• Installation of built-in shelves, cabinets, and other fitments 
	• Installation of built-in shelves, cabinets, and other fitments 

	• Improve lighting and accessibility. 
	• Improve lighting and accessibility. 

	• Renovation and upgrading of electrical service to accommodate more grad student researchers and to provide a more stable power environment for computational work. 
	• Renovation and upgrading of electrical service to accommodate more grad student researchers and to provide a more stable power environment for computational work. 


	.These changes will dramatically improve the quality of the research laboratory spaces and create the open, collaborative environment that has proven successful in other research facilities within the Faculty
	 and the University. The updated mechanical and electrical services will facilitate renewal of the research equipment required to advance the research themes being undertaken by IBBME.  

	There will also be sustainability benefits from replacing the antiquated fumehood systems with modern ones that will be significantly more energy efficient and safer to operate. 
	Project Readiness 
	The renovations can be staged over the next 18 months to meet the SIF completion deadline. The Institute has some swing space flexibility created by the recent relocation of some research labs to the neighboring MaRS facility.
	 



	Benefits  
	Benefits  
	Benefits  


	 
	 
	 
	 
	• Improve scale, usability, and flexibility of existing computational bioengineering, neural engineering, and neurological biology lab spaces. 
	• Improve scale, usability, and flexibility of existing computational bioengineering, neural engineering, and neurological biology lab spaces. 

	• Renovated space will provide our PIs and research assistants with a much more open and collaborative space for work. 
	• Renovated space will provide our PIs and research assistants with a much more open and collaborative space for work. 

	• Improve the environmental sustainability of the computational labs. The current labs are small and inadequately serviced. The newly renovated space will provide our PIs and research assistants to work collaboratively. There is inadequate power and cooling in particular in the current suite of small offices to support the existing and potential computational needs.  
	• Improve the environmental sustainability of the computational labs. The current labs are small and inadequately serviced. The newly renovated space will provide our PIs and research assistants to work collaboratively. There is inadequate power and cooling in particular in the current suite of small offices to support the existing and potential computational needs.  


	These renovations would not be possible in the short term without support from the SIF opportunity. There is an extensive backlog of deferred renovations within the Faculty and limited operational funds available. 
	 
	The areas of research that will be aided by these renovations will impact the health care of Canadians and others, providing enormous social and economic rewards. The shifting demographics of an aging population and their inherent health care needs will be well served by this investment. 
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	Component #5 
	Component #5 
	Component #5 
	Component #5 
	Component #5 


	University of Toronto Institute for Aerospace Studies Lab Renovation 
	University of Toronto Institute for Aerospace Studies Lab Renovation 
	University of Toronto Institute for Aerospace Studies Lab Renovation 


	Address 
	Address 
	Address 


	4925 Dufferin Street, Toronto, ON 
	4925 Dufferin Street, Toronto, ON 
	4925 Dufferin Street, Toronto, ON 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$3,260,000 
	$3,260,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	351 m2 
	351 m2 


	Number of discrete labs 
	Number of discrete labs 
	Number of discrete labs 

	2 
	2 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	49 
	49 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	26 
	26 


	Description 
	Description 
	Description 


	The University of Toronto Institute for Aerospace Studies (UTIAS) conducts research, graduate education, and undergraduate education in aerospace science and engineering. Strategic research foci include (1) development of new technologies toward environmentally sustainable aircraft, and (2) mobile robotics, including aerial robotics, with emphasis on autonomous and near autonomous operation.  
	The University of Toronto Institute for Aerospace Studies (UTIAS) conducts research, graduate education, and undergraduate education in aerospace science and engineering. Strategic research foci include (1) development of new technologies toward environmentally sustainable aircraft, and (2) mobile robotics, including aerial robotics, with emphasis on autonomous and near autonomous operation.  
	The University of Toronto Institute for Aerospace Studies (UTIAS) conducts research, graduate education, and undergraduate education in aerospace science and engineering. Strategic research foci include (1) development of new technologies toward environmentally sustainable aircraft, and (2) mobile robotics, including aerial robotics, with emphasis on autonomous and near autonomous operation.  
	 
	In recent years, UTIAS has made major research contributions in environmentally friendly aircraft design, combustion, robotics navigation and control, including unmanned aerial vehicles, computational science, flight simulation, as well as micro and nanosatellites. UTIAS operates two specialized centres for research and education, the Centre for Research in Sustainable Aviation and the Centre for Aerial Robotics Research and Education. 
	 
	 
	Current State of Research Laboratories 
	The main Aerospace building was constructed in 1967 and much of it has not seen any major renovations since. There is no central air-conditioning available to the service the research laboratories and to maintain the environmental conditions required to facilitate modern research and maintain sensitive equipment. Laboratory furniture and fixtures were designed and installed in another era, have far exceeded their useful life cycle expectancy and do not meet the needs of the current research foci. The buildi
	 
	Overview of Renovations 
	The proposed laboratory renovations will centre on the strategic research foci of robotics and sustainable aviation, updating the current Field Robotics Lab and expanding and renovating the Sustainable Aviation Design Lab. The renovations will include: 
	 
	- new HVAC systems  - electrical services to support research equipment 
	- mechanical services to support research equipment 
	- replacement of lab furniture and fittings 
	- insulation of exterior walls  
	- addition of windows to exterior walls for natural lighting 
	- updating of architectural finishes throughout 
	 
	In order to support these lab renovations and other strategic lab renovations planned over the next number of years, the electrical service feeding the building needs to be upgraded to a higher capacity. The current transformer serving the site has reached the end of its useful life and is under-sized for the growing research needs of the research activities. Upgrading the electrical service will require a new transformer sized to meet the needs of the lab renovations detailed in this proposal and those pla
	 
	Project Readiness 
	UTIAS is ready to proceed with the renovations and has the staging space required to temporarily relocate current activities within the Aerospace building.     
	 
	 


	Benefits  
	Benefits  
	Benefits  


	Sustainable Aviation research brings together technical specialists in key areas for designing airplanes: aerodynamics, propulsion, structures, aeroacoustics and control. To this team are added experts in atmospheric physics, biofuels, life cycle assessment and aviation policy. This generates a unique opportunity for cutting-edge interdisciplinary research, enabling access to take advantage of the technical and professional expertise within UTIAS, its partner institutions, and industry. UTIAS has joined wit
	Sustainable Aviation research brings together technical specialists in key areas for designing airplanes: aerodynamics, propulsion, structures, aeroacoustics and control. To this team are added experts in atmospheric physics, biofuels, life cycle assessment and aviation policy. This generates a unique opportunity for cutting-edge interdisciplinary research, enabling access to take advantage of the technical and professional expertise within UTIAS, its partner institutions, and industry. UTIAS has joined wit
	Sustainable Aviation research brings together technical specialists in key areas for designing airplanes: aerodynamics, propulsion, structures, aeroacoustics and control. To this team are added experts in atmospheric physics, biofuels, life cycle assessment and aviation policy. This generates a unique opportunity for cutting-edge interdisciplinary research, enabling access to take advantage of the technical and professional expertise within UTIAS, its partner institutions, and industry. UTIAS has joined wit
	 
	Robotics can improve our quality of life both with respect to our jobs and our homes. We are developing more intelligent robots and devices to advance medicine and healthcare. We are developing the next generation of autonomous systems to help with rescue and exploration, military and security. New actuator, control and sensory technologies will enable mechatronic and robotic systems to do things that were never possible before. The possibilities are endless, and our researchers are working together with in
	 
	Improving Scale & Quality of Facilities 
	The proposed renovations will transform the labs into modern, effective research facilities with the proper environmental controls and other services to support the researchers and their research equipment without compromise. 
	 UTIAS does not currently have the resources available to undertake these research lab renovations. Support from the SIF will make this project a reality. It will allow the scale and quality of the research facilities to grow, supporting areas of research that that have great commercialization potential and align well with Canada’s climate change and sustainability goals. UTIAS does not currently have the resources available to undertake these research lab renovations. Support from the SIF will make this pr
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	Component #6 
	Component #6 
	Component #6 
	Component #6 
	Component #6 


	Civil Engineering and Electrical & Computer Engineering Lab Renovations 
	Civil Engineering and Electrical & Computer Engineering Lab Renovations 
	Civil Engineering and Electrical & Computer Engineering Lab Renovations 


	Address 
	Address 
	Address 


	35 St. George St, Toronto, ON (Galbraith, Sandford Fleming) 
	35 St. George St, Toronto, ON (Galbraith, Sandford Fleming) 
	35 St. George St, Toronto, ON (Galbraith, Sandford Fleming) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$10,050,000 
	$10,050,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	3,944 m2 
	3,944 m2 


	Number of discrete labs) 
	Number of discrete labs) 
	Number of discrete labs) 

	49 
	49 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	56+ years 
	56+ years 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	178 
	178 


	Description 
	Description 
	Description 


	Ranked first in Canada and 23rd in the world (2015 National Taiwan University ranking), the Department of Civil Engineering’s strategic focus is on sustainable urban infrastructure. Key research thrusts include structural engineering and resilience of critical infrastructure, urban transportation, water and environment, building design for energy efficiency, sustainable building materials, and sustainable mining practices.  
	Ranked first in Canada and 23rd in the world (2015 National Taiwan University ranking), the Department of Civil Engineering’s strategic focus is on sustainable urban infrastructure. Key research thrusts include structural engineering and resilience of critical infrastructure, urban transportation, water and environment, building design for energy efficiency, sustainable building materials, and sustainable mining practices.  
	Ranked first in Canada and 23rd in the world (2015 National Taiwan University ranking), the Department of Civil Engineering’s strategic focus is on sustainable urban infrastructure. Key research thrusts include structural engineering and resilience of critical infrastructure, urban transportation, water and environment, building design for energy efficiency, sustainable building materials, and sustainable mining practices.  
	 
	Hosting the Centre for the Resilience of Critical Infrastructure, the Centre for Tall Buildings, the University of Toronto Transportation Research Institute, and the Lassonde Institute of Mining, the Department has six endowed chairs, three Canada Research Chairs and three NSERC Industrial Research Chairs. The Department has 635 undergraduate students in the Civil Engineering and Lassonde Mineral Engineering Programs. There are currently 92 PhD students, 85 MASc students and 127 MEng students, supported by 
	 
	Founded in 1909, The Edward S. Rogers Sr. Department of Electrical & Computer Engineering (ECE) is home to 99 professors, 639 graduate students and 1,512 undergraduates. ECE students and professors work together to solve some of the most pressing issues of our time—we are recognized leaders in the fields of smart-grid technology, mobile application development, next-generation networks, and emerging areas such as biomedical engineering and robotics. Among our faculty are 25 Fellows of the IEEE, nine Fellows
	 
	 
	Current State of Research Laboratories  
	The Galbraith building was completed in 1960 using steel-frame construction with asbestos sprayed-on fireproofing. There is no central air conditioning system, single-glazed windows, and wood lab furniture. The building has not been subject to a major renovation since. 
	 
	The Sandford Fleming building was opened in 1907 and totally rebuilt in 1980 following a serious fire. Since that time, there has not been a comprehensive renewal of research lab space in the facility.  
	 
	The Engineering Annex, completed in 1920, is an adjacent facility that has also not seen any major updating of research lab space in decades. Facilities in all 3 buildings have far exceeded their life cycle expectations and have not kept pace with the changing needs of the research being conducted there and are in serious need of renewal. 
	 
	Overview of Renovations 
	The research lab renovations that are being proposed include total revamping of most of the lab spaces listed and making significant improvements to others. The scope of work will include:  
	 
	- demolition of existing demising partitions 
	- demolition of architectural finishes 
	- asbestos abatement of sprayed fireproofing and floor tiles 
	- provision of new lab furniture and fitments 
	- new HVAC systems 
	- new fumehoods 
	- construction of rooftop building science test suites 
	- installation of new mechanical and electrical services 
	- new architectural finishes 
	 
	 
	Project Readiness 
	The renovations can be accomplished prior to the April, 2018 deadline by staging the construction to allow for relocating existing research activities and also by taking advantage of the fact that some of the space being renovated is being converted from other purposes. 
	 


	Project Benefits  
	Project Benefits  
	Project Benefits  


	Some of the research areas that will be advanced by these renovations include: 
	Some of the research areas that will be advanced by these renovations include: 
	Some of the research areas that will be advanced by these renovations include: 
	 
	Building science is the study of building materials, components, details, and construction methods with respect to the maintenance of the required temperature and moisture conditions of the interior of buildings.  Building science involves the understanding and application of fundamental concepts in physics, chemistry, and other branches of science to the problem of engineering effective, efficient, and economical building envelopes. 
	The Building Science Group focuses its research on improving cladding performance through innovative design strategies, as well as promoting good practice in both design and construction.  Research is focused on the avoidance of unacceptable effects on the materials of the building, or on its contents and occupants, due to variations or extremes in temperature or moisture, exposure to chemical or biological activity, aging, or solar radiation. 
	The Building Science Group stresses the importance of greater sustainability in building design given recent increases in fuel prices, as well as the need to preserve our environment for future generations.  The Building Sciences group works closely with both industry and government to help promote a healthier, more  sustainable future for our infrastructure. 
	The Concrete Materials Research Group is involved in the study of all properties of concrete from the nanoscale to full size, both in the lab and in the real world. 
	Current areas of research focus on the development and application of models for predicting the service life and life-cycle costs of reinforced concrete structures.  Research also examines development and application of test methods to evaluate permeability, development and evaluation of multi-component cementitious systems for use in a wide range of severe exposures. 
	Our group actively participates in the development of CSA, OPSS, ASTM, ACI, AASHTO, and RILEM standards. Our modern facilities can prepare and test chemical, mineralogical, physical, and durability properties of concretes and their constituent materials. 
	Structural Engineering- The response of structures subjected to a variety of dynamic loads such as wind and seismic loads is investigated both experimentally and numerically. The response of Reinforced Concrete and Steel Structures loaded beyond their elastic limit as expected under severe seismic loads are also studied. Innovative self-centering steel structures which offer a performance superior to traditional construction techniques are currently being developed at the University of Toronto . New high-pe
	The Photonics Group is composed of eight professors whose diverse research interests range from theoretical studies to photonics technology.  The group’s main research endeavours encompass fibre-optic communication systems and components, fully optical networks, optoelectronic device modelling, design, fabrication, and characterization, photonic crystals and photonic bandgaps, non-linear optics, ultrafast optical phenomena and devices, nanofabrication processes, photonic applications in laser processing, an
	Research in the Energy Systems Group is concerned with the generation, transmission and utilization of electrical energy. Major research areas within the group include power electronics, electric drive systems, power systems, grid integration of renewables and energy storage, magnetic devices and computational electromagnetics. 
	The Electromagnetics Group is engaged in electromagnetic field theory and measurement, with emphasis on radiation, propagation, and guided-wave phenomena.  Research activity covers the range from very low radio frequencies to millimetre waves and quasi-optics.  Areas of interest include antenna theory and design, microwave circuits, wireless applications,  computational electromagnetics, electromagnetic compatibility, nonlinear wave interactions, quasi-optics, ionospheric plasma waves, spacecraft charge acc
	Improving Scale & Quality of Facilities 
	These renovations will bring the research lab space up to current standards, including the much needed environmental controls (temperature and humidity) needed to support sensitive research equipment. Many of the spaces will also be opened up to create more collaborative facilities that will support a higher number of grad student researchers. 
	 
	Advancing Canada's Climate Change and Sustainability Goals  
	A common theme in these research initiatives is sustainability, whether it be through the development of more efficient photo-voltaic panels, improved energy efficiency, or better use of building materials and systems. These are key areas of interest to Canada and will promote social and economic prosperity, while aligning with the country’s climate change and sustainability goals. The knowledge gained through this research has great commercialization potential. 
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	Component #7 
	Component #7 
	Component #7 
	Component #7 
	Component #7 


	Mechanical and Industrial Engineering Lab Renovations (Lassonde & Haultain) 
	Mechanical and Industrial Engineering Lab Renovations (Lassonde & Haultain) 
	Mechanical and Industrial Engineering Lab Renovations (Lassonde & Haultain) 


	Address 
	Address 
	Address 


	170 College Street, Toronto, ON (Lassonde, Haultain) 
	170 College Street, Toronto, ON (Lassonde, Haultain) 
	170 College Street, Toronto, ON (Lassonde, Haultain) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$1,159,000 
	$1,159,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	221 m2 
	221 m2 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	5 
	5 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	85+ years 
	85+ years 


	Number of researchers who will benefit 
	Number of researchers who will benefit 
	Number of researchers who will benefit 

	16 
	16 


	Description 
	Description 
	Description 


	The MIE Department is home to undergraduate programs in Mechanical Engineering, and Industrial Engineering, and graduate programs that specialize in a wide range of mechanical and industrial research areas. From robotics, to human factors, to bioengineering, researchers in our department are on the cutting edge of the latest technologies that are revolutionizing our world.  
	The MIE Department is home to undergraduate programs in Mechanical Engineering, and Industrial Engineering, and graduate programs that specialize in a wide range of mechanical and industrial research areas. From robotics, to human factors, to bioengineering, researchers in our department are on the cutting edge of the latest technologies that are revolutionizing our world.  
	The MIE Department is home to undergraduate programs in Mechanical Engineering, and Industrial Engineering, and graduate programs that specialize in a wide range of mechanical and industrial research areas. From robotics, to human factors, to bioengineering, researchers in our department are on the cutting edge of the latest technologies that are revolutionizing our world.  
	Formerly two separate departments, the two administrative units were amalgamated in 1995. However, the two degree programs, Mechanical Engineering and Industrial Engineering, remain distinct and both programs are offered by the Department. Today, the department is home to approximately 50 faculty members, 450 graduate students, 1,200 undergraduate students and 30 administrative/technical staff.  
	Current State of Research Laboratories  
	The Lassonde Mining building is the oldest surviving building in the Engineering precinct at the University of Toronto. It was built in the era of load-bearing walls, wood framing, and without central air-conditioning. The research lab areas that are part of this proposal have not seen any significant upgrades in decades and lag behind other parts of the building and departmental research labs in other buildings, which affects the level of research that can be supported. The lab furniture, fitments, and the
	 
	The Haultain building is another of the vintage buildings in the Engineering precinct. The research labs targeted by this proposal are in dire need of renewal to remain relevant research facilities. Lab furniture and fitments are outdated and the general level of disrepair needs to be addressed. The building does not have a central air-conditioning system. 
	 Overview of Renovations 
	The proposed renovations will include: 
	 
	- replacement of lab furniture 
	- replacement of 4 fumehoods 
	- HVAC system changes 
	- new flooring 
	- new LED lighting 
	- updated electrical and data services 
	- updated water and compressed air services 
	- patching and painting of walls 
	 
	These renovations will revitalize the research labs and bring their capabilities up to our standard labs, providing clean, modern, and well-serviced facilities for thermal & fluid sciences and energy & environmental engineering research. 
	 
	Project Readiness 
	MIE will be able to accommodate these renovations by shifting the research function housed in these labs into other labs in other buildings and temporarily sharing space with other research groups. 
	 


	Benefits 
	Benefits 
	Benefits 


	Thermal engineering (or Thermodynamics) is the study of the conversion of energy into work and heat and its relation to variables such as temperature, volume and pressure. It also includes the study of heat transfer (through conduction, convection, and radiation) as occurs in systems such as engines, power plants and cooling systems.  Fluids (liquids and gases) engineering involves experimental, analytical and computational studies that enhance our understanding of fluid mechanics and its applications. Appl
	Thermal engineering (or Thermodynamics) is the study of the conversion of energy into work and heat and its relation to variables such as temperature, volume and pressure. It also includes the study of heat transfer (through conduction, convection, and radiation) as occurs in systems such as engines, power plants and cooling systems.  Fluids (liquids and gases) engineering involves experimental, analytical and computational studies that enhance our understanding of fluid mechanics and its applications. Appl
	Thermal engineering (or Thermodynamics) is the study of the conversion of energy into work and heat and its relation to variables such as temperature, volume and pressure. It also includes the study of heat transfer (through conduction, convection, and radiation) as occurs in systems such as engines, power plants and cooling systems.  Fluids (liquids and gases) engineering involves experimental, analytical and computational studies that enhance our understanding of fluid mechanics and its applications. Appl
	Improving Scale & Quality of Facilities 
	There were no short-term plans to renovate these spaces in the absence of the SIF opportunity, as approximately 70% of the Faculty’s space is in need of renovation, based on the latest space audit undertaken, and operating funds are limited. 
	The improved quality of these lab facilities will enhance their knowledge transfer ability by improving the research output of the research labs, in areas that are important to Canada’s economy and position on climate change and sustainability, focusing on energy efficiency aspects of thermal engineering. 
	Advancing Canada's Climate Change and Sustainability Goals  
	The research conducted in these labs focuses on Energy and Environmental Engineering.  Energy studies is an interdisciplinary area devoted to finding new methods of sustainable energy production and improving the efficiency of existing systems. It addresses issues such as scientific aspects of conventional and sustainable energy generation and use, and new fuels and energy sources.  Environmental engineering is the application of science and engineering principles to improve our living environment including
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	Component #8 
	Component #8 
	Component #8 
	Component #8 
	Component #8 


	Mechanical and Industrial Engineering Lab Renovations (Mechanical Engineering Building) 
	Mechanical and Industrial Engineering Lab Renovations (Mechanical Engineering Building) 
	Mechanical and Industrial Engineering Lab Renovations (Mechanical Engineering Building) 


	Address 
	Address 
	Address 


	5 King’s College Road, Toronto, ON (Mechanical Engineering) 
	5 King’s College Road, Toronto, ON (Mechanical Engineering) 
	5 King’s College Road, Toronto, ON (Mechanical Engineering) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$3,871,000 
	$3,871,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	157 m2 
	157 m2 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	6 
	6 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	69 years+ 
	69 years+ 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	5 
	5 


	Description 
	Description 
	Description 


	The MIE Department is home to undergraduate programs in Mechanical Engineering, and Industrial Engineering, and graduate programs that specialize in a wide range of mechanical and industrial research areas. From robotics, to human factors, to bioengineering, researchers in our department are on the cutting edge of the latest technologies that are revolutionizing our world.  
	The MIE Department is home to undergraduate programs in Mechanical Engineering, and Industrial Engineering, and graduate programs that specialize in a wide range of mechanical and industrial research areas. From robotics, to human factors, to bioengineering, researchers in our department are on the cutting edge of the latest technologies that are revolutionizing our world.  
	The MIE Department is home to undergraduate programs in Mechanical Engineering, and Industrial Engineering, and graduate programs that specialize in a wide range of mechanical and industrial research areas. From robotics, to human factors, to bioengineering, researchers in our department are on the cutting edge of the latest technologies that are revolutionizing our world.  
	Formerly two separate departments, the two administrative units were amalgamated in 1995. However, the two degree programs, Mechanical Engineering and Industrial Engineering, remain distinct and both programs are offered by the Department. Today, the department is home to approximately 50 faculty members, 450 graduate students, 1,200 undergraduate students and 30 administrative/technical staff.  
	Current State of Research Laboratories 
	The Mechanical building is comprised of 2 wings, the original 1908 construction, followed by a major addition in 1947. Neither wing has central air-conditioning, with many window air-conditioners in service providing limited seasonal cooling. The existing fumehoods are all of the constant air volume type, which are very energy inefficient, The research lab furniture and fitments are very dated and well past their life cycle expectancy. 
	Overview of Renovations 
	The proposed renovations would include complete renewal of 6 research labs, the replacement of 6 existing fumehoods, the addition of 2 new fumehoods, and the installation of new HVAC systems. The renovations will include: 
	 
	- replacement of lab furniture - new fumehood systems 
	- new HVAC systems 
	- new flooring 
	- new LED lighting 
	- updated electrical and data services 
	- updated water and compressed air services 
	- patching and painting of walls 
	 
	These renovations will bring the research labs up to a modern standard to support the activities in facilities with the necessary environmental controls. The research labs capabilities will be expanded to allow for safer and more efficient working conditions that will have a positive impact on results. 
	 
	The fumehood and HVAC systems changes will also be more energy efficient and sustainable than the current state of affairs, Eliminating the constant air volume fumehood systems in favour of variable air volume ones, along with replacing window air conditioners and small ductless, split-system air conditioners with centralized HVAC systems will reinforce the commitment that is so central to many of the areas of research being supported. 
	 
	Project Readiness 
	Planning and design of these renovations can begin immediately and MIE will be able to shift and share lab space to ensure that the work will be completed prior to the SIF implementation deadline.  
	  
	 


	Benefits  
	Benefits  
	Benefits  


	Two of the areas of research that will be impacted by these renovations are Energy studies and Environmental engineering.  Energy Studies is an interdisciplinary area devoted to finding new methods of sustainable energy production and improving the efficiency of existing systems. It addresses issues such as scientific aspects of conventional and sustainable energy generation and use, and new fuels and energy sources.  Environmental engineering is the application of science and engineering principles to impr
	Two of the areas of research that will be impacted by these renovations are Energy studies and Environmental engineering.  Energy Studies is an interdisciplinary area devoted to finding new methods of sustainable energy production and improving the efficiency of existing systems. It addresses issues such as scientific aspects of conventional and sustainable energy generation and use, and new fuels and energy sources.  Environmental engineering is the application of science and engineering principles to impr
	Two of the areas of research that will be impacted by these renovations are Energy studies and Environmental engineering.  Energy Studies is an interdisciplinary area devoted to finding new methods of sustainable energy production and improving the efficiency of existing systems. It addresses issues such as scientific aspects of conventional and sustainable energy generation and use, and new fuels and energy sources.  Environmental engineering is the application of science and engineering principles to impr
	 
	Improving Scale & Quality of Facilities 
	These renovations will not take place in the immediate future without a successful outcome of the SIF application. The Faculty’s aging infrastructure is being renewed at a modest pace as funds become available. Renovating this research space will greatly improve the quality of the facilities and the research that will being accomplished, in areas that are important to Canada’s economy and societal needs.  
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	Component #10 
	Component #10 
	Component #10 
	Component #10 
	Component #10 


	Materials Science & Engineering and Chemical Engineering & Applied Chemistry Lab Renovations 
	Materials Science & Engineering and Chemical Engineering & Applied Chemistry Lab Renovations 
	Materials Science & Engineering and Chemical Engineering & Applied Chemistry Lab Renovations 


	Address 
	Address 
	Address 


	200 College Street, Toronto, ON (Wallberg, Pratt) 
	200 College Street, Toronto, ON (Wallberg, Pratt) 
	200 College Street, Toronto, ON (Wallberg, Pratt) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$11,801,000 
	$11,801,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	893 m2 
	893 m2 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	10 
	10 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	51+ years 
	51+ years 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	94 
	94 


	Description 
	Description 
	Description 


	The University of Toronto’s Department of Chemical Engineering & Applied Chemistry is one of the top departments in Canada and among the best in the world.  Our greatest strength is our people, who share a commitment to our community and to our mission to have an impact on important global problems through our research and educational programs.   
	The University of Toronto’s Department of Chemical Engineering & Applied Chemistry is one of the top departments in Canada and among the best in the world.  Our greatest strength is our people, who share a commitment to our community and to our mission to have an impact on important global problems through our research and educational programs.   
	The University of Toronto’s Department of Chemical Engineering & Applied Chemistry is one of the top departments in Canada and among the best in the world.  Our greatest strength is our people, who share a commitment to our community and to our mission to have an impact on important global problems through our research and educational programs.   
	 
	In the last five-year period we have: 
	• Nearly doubled our average annual research funding from $9M per year in 2005-2009 to $17.6M per year in 2010-2015 
	• Nearly doubled our average annual research funding from $9M per year in 2005-2009 to $17.6M per year in 2010-2015 
	• Nearly doubled our average annual research funding from $9M per year in 2005-2009 to $17.6M per year in 2010-2015 

	• Added five new world class faculty for a total complement of 34 
	• Added five new world class faculty for a total complement of 34 

	• Increased demand from undergraduate students for our program, leading to high entrance averages, second year enrollments 20% above target 
	• Increased demand from undergraduate students for our program, leading to high entrance averages, second year enrollments 20% above target 

	• Consistently maintained top-of-class rankings from students 
	• Consistently maintained top-of-class rankings from students 

	• Our faculty were recognized with 132 international, national and University of Toronto awards 
	• Our faculty were recognized with 132 international, national and University of Toronto awards 

	• Started and/or significantly enhanced three new centres/institutes:  BioZone, the Ontario Centre for the Characterization of Advanced Materials (OCCAM) and the Institute for Water Innovation (IWI) 
	• Started and/or significantly enhanced three new centres/institutes:  BioZone, the Ontario Centre for the Characterization of Advanced Materials (OCCAM) and the Institute for Water Innovation (IWI) 

	• Increased graduate student funding by 35% 
	• Increased graduate student funding by 35% 

	• Increased endowments and donations by 21% to $4.597M (five year average) 
	• Increased endowments and donations by 21% to $4.597M (five year average) 


	 
	Our 34 faculty members are highly engaged in scholarship and education, with a diverse range of expertise that cuts across the leading edge of chemistry, biology and engineering.  Our programs attract outstanding undergraduate and graduate students and over 80 industry partners and our alumni make significant impact in a wide variety of careers.   We have developed a compelling vision statement that reflects our passions, expertise and beliefs that will guide us to reach even greater heights over the next f
	   
	For over 100 years, Materials Sciences engineers at U of T have applied fundamental science, math and modelling to manipulate and control the physical properties of materials all around us. The result? Everything from high-efficiency energy storage and conversion technologies, to lightweight and high-performance materials for aerospace and automotive applications, to greener processes for making advanced materials.  
	 
	We are the number one ranked school for materials science in Canada. We are in a period of growth in terms of faculty numbers, extramural funding, and enrollment. We have recently expanded our analytical and characterization facilities, and we will be one of the centres for state of the art electron microscopy to support all our research efforts. Our research efforts span the gamut from environmentally sound extractive metallurgy and materials processing, to advanced materials development for applications i
	 
	Current State of Research Laboratories  
	 
	The Wallberg building, opened in 1949, is the most intense wet research lab building within the faculty, but being built in an era of inexpensive energy, it is also one of the most energy inefficient buildings on campus, with 110 constant air volume fumehoods operating continuously, placing an enormous energy burden on heating and air-conditioning systems. In addition, the building’s original steel-sashed, single-glazed windows are still in place and contribute to a leaky and poorly insulated building envel
	 
	The mechanical and electrical services in the building are extremely strained owing to the growth of research projects and the ever changing equipment requirements. The electrical distribution system is particularly overtaxed and in poor physical condition, with insulation deteriorated to the point that electrical fires have occurred.  
	 
	The majority of wooden lab furniture and fitments are  original to the building and are in dilapidated condition, showing the inevitable effects of 60+ years of chemical-based research. 
	 
	The Pratt building was constructed in 1965, with a major addition opened in 1988, and it is co-joined with the Wallberg building. There have not been any major renovations to the buildings infrastructure since. There are 10 constant air volume fumehoods present in the building and the lab furniture and fitments are in a similar state of disrepair as the Wallberg building. 
	 
	Overview of Renovations 
	It is proposed to renovate 10 discrete research labs in WB/PT and to upgrade the overall research infrastructure, both mechanical and electrical, to benefit all research activities in the buildings. Renovation details will include: 
	 
	- demolition of existing lab furniture and fitments 
	- provision of new fumehoods - upgrading of fumehood exhaust systems 
	- modifications to HVAC systems  
	- replacement of electrical distribution system 
	- window replacement 
	- installation of new lab furniture and fitments 
	- provision of emergency showers 
	- updating of architectural finishes 
	 
	Project Readiness 
	These renovations can be completed within the timeframe required. Research labs to be vacated will move to other labs within the buildings and share space for the interim. Much of the mechanical and electrical infrastructure work can be performed without the need to vacate lab spaces. 
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	The major research foci that will be impacted by these renovations include: 
	The major research foci that will be impacted by these renovations include: 
	The major research foci that will be impacted by these renovations include: 
	The Chemical and Materials Process Engineering cluster studies inorganic molecular interactions in natural and industrial systems to develop fundamental knowledge and create new efficient processes. 
	Inorganic processing systems are the lifeblood of our economy. These systems produce the building blocks for industrialized nations. The products include: the metals, alloys, smart materials, ceramics, paper, clean energy, clean water and air, industrial gases, new health products and the chemicals of everyday use. The applications are very broad. Examples in the natural environment include the formation of aerosols and greenhouse gases, and the basic carbon, nitrogen and sulphur cycles. Inorganic processin
	At the heart of inorganic processing is the control and molecular transformation of inorganic species. Thus knowledge of inorganic chemistry, of chemical properties, of electrolyte solutions, of thermodynamics and kinetics, of unit operations and of system design is critical in this field. Ingenuity is coupled with engineering, basic science and a strong industrial focus to develop new materials, more efficient processes with less environmental impact to take these to commercial use. The focus of this clust
	Improving Scale & Quality of Facilities 
	A successful SIF response will greatly accelerate these much needed improvements in the Wallberg and Pratt buildings. There is no visible alternative funding source available to undertake renovations of this scale. 
	Once completed, these renovations will bring the research lab spaces up to a modern standard and 



	will facilitate the expansion of research processes and equipment installations that are not possible under the current conditions. The buildings will also become significantly more energy efficient and sustainable, and lab safety will improve.  
	will facilitate the expansion of research processes and equipment installations that are not possible under the current conditions. The buildings will also become significantly more energy efficient and sustainable, and lab safety will improve.  
	will facilitate the expansion of research processes and equipment installations that are not possible under the current conditions. The buildings will also become significantly more energy efficient and sustainable, and lab safety will improve.  
	will facilitate the expansion of research processes and equipment installations that are not possible under the current conditions. The buildings will also become significantly more energy efficient and sustainable, and lab safety will improve.  
	 
	Advancing Canada's Climate Change and Sustainability Goals  
	Society is always seeking stronger, lighter, more durable, more recyclable material which can be produced with less energy and less waste. Examples of these materials are the insulating tiles of the space shuttle, the nano-crystalline metals, amorphous metal glasses and atomic cluster catalysts, the high surface area carbon powders, and the nickel and diamond coated ceramics. New resources are brought into play by processes that stretch the limits of material properties such as the acidic, high pressure and
	Bioprocess Engineering combines biotechnology and engineering for the manufacturing of materials from renewable feedstocks.  This field includes fundamental biomolecular research on proteins, enzymes and microbes, as well as work on biosensors, bioseparations and bioreactors.  Applications include food processing and preservation; pharmaceutical, nutraceutical and sweetener production; air and wastewater treatment; bio-based structural motifs for supramolecular architectures; microfluidics for bioreactors a
	Efficient use of energy resources is becoming an increasingly important global issue. The Sustainable Energy Cluster consolidates the diverse energy-related expertise within and beyond the Department of Chemical Engineering & Applied Chemistry. The Cluster’s research covers evolving areas such as biofuels, fuel cells, energy recovery, thermal-hydraulics, nuclear energy, fuel efficiency and the environmental impact of energy production. 
	An important aspect of sustainable energy research is its relationship with environmental engineering, for example in reducing greenhouse gas emissions. The greatest contributions in this area will come from the replacement of fossil fuels with alternate fuels produced from biomass and increased use of nuclear energy, both of which are part of our research activities. Research on hydrogen production and use is also being carried out since hydrogen is regarded as a fuel of the future. There are also research
	An example of commercialization of a technology developed in our Department is a process developed by Prof. D. Boocock for the production of biodiesel through reaction of soybean oil.  This led to the formation of BIOX Corporation, which currently produces 67 million litres of biodiesel annually at a production facility in Hamilton, ON. 
	Increased efficiency in energy use is another key research area for the future and the Cluster’s research focuses on all uses of energy (heating, cooling, motive power). This involves optimizing 



	equipment designs and operating conditions to achieve improved heat transfer and energy recovery. Many industries ranging from mineral processing to pulp and paper production rely on reduced energy consumption in their processes to be commercially viable and improve their competitiveness. The industrial goal is to reduce energy consumption per unit of manufactured product. 
	equipment designs and operating conditions to achieve improved heat transfer and energy recovery. Many industries ranging from mineral processing to pulp and paper production rely on reduced energy consumption in their processes to be commercially viable and improve their competitiveness. The industrial goal is to reduce energy consumption per unit of manufactured product. 
	equipment designs and operating conditions to achieve improved heat transfer and energy recovery. Many industries ranging from mineral processing to pulp and paper production rely on reduced energy consumption in their processes to be commercially viable and improve their competitiveness. The industrial goal is to reduce energy consumption per unit of manufactured product. 
	equipment designs and operating conditions to achieve improved heat transfer and energy recovery. Many industries ranging from mineral processing to pulp and paper production rely on reduced energy consumption in their processes to be commercially viable and improve their competitiveness. The industrial goal is to reduce energy consumption per unit of manufactured product. 
	In tandem with the research related benefits of the renovations, there will be significant energy savings realized, particularly through the conversion of the constant air volume fumehoods to variable air volume systems, which will impact 120 fumehoods. 
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	Component #11 
	Component #11 
	Component #11 
	Component #11 
	Component #11 


	Dalla Lana School of Public Health Research Lab Renovation 
	Dalla Lana School of Public Health Research Lab Renovation 
	Dalla Lana School of Public Health Research Lab Renovation 


	Address 
	Address 
	Address 


	223 College Street, Toronto, ON (Gage Building) 
	223 College Street, Toronto, ON (Gage Building) 
	223 College Street, Toronto, ON (Gage Building) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$ 1,500,164 
	$ 1,500,164 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	400 m2 
	400 m2 


	Number of discrete labs 
	Number of discrete labs 
	Number of discrete labs 

	 
	 
	12 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	43 years 
	43 years 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	 
	 
	15 


	Description 
	Description 
	Description 


	The Gage Building houses the wet laboratories of the Dalla Lana School of Public Health. Eight on-site faculty make use of the teaching and research laboratory spaces, and an additional 7 off-site faculty are regular users of Gage facilities. Research in the Gage Building focuses on human health related to the workplace and environment, with an emphasis on the effects of air quality and climate. Research activities in the Gage building range from toxicological studies on air contaminants involving human vol
	The Gage Building houses the wet laboratories of the Dalla Lana School of Public Health. Eight on-site faculty make use of the teaching and research laboratory spaces, and an additional 7 off-site faculty are regular users of Gage facilities. Research in the Gage Building focuses on human health related to the workplace and environment, with an emphasis on the effects of air quality and climate. Research activities in the Gage building range from toxicological studies on air contaminants involving human vol
	The Gage Building houses the wet laboratories of the Dalla Lana School of Public Health. Eight on-site faculty make use of the teaching and research laboratory spaces, and an additional 7 off-site faculty are regular users of Gage facilities. Research in the Gage Building focuses on human health related to the workplace and environment, with an emphasis on the effects of air quality and climate. Research activities in the Gage building range from toxicological studies on air contaminants involving human vol
	 
	Current State of Research Laboratories  
	The laboratories on the second and third floors of the Gage Building have not been substantially improved and updated since prior to the acquisition of the building by the University in 1988. Over half of the laboratories in the building operate at Biosafety Containment Level 2, although there are major issues with the infrastructure failing to meet the newly imposed federal regulations. Building services that support these research and teaching laboratories are woefully inadequate. Persistent roof leaks pl
	of liquid nitrogen critical to the preservation of biobanks associated with two major birth cohorts in addition to the UAMH Centre for Global Microfungal Biodiversity, which is the largest repository of biomedically and environmentally important microfungi in the western hemisphere. 
	 
	 
	Overview of Renovations 
	We propose a renewal of 10 discrete laboratory facilities on the upper floors of the Gage Building (Attachment 1 b & c) and an upgrade to the mechanical systems critical to the functionality of these laboratories. Two additional laboratories will be created from currently unused space in the basement of the building (Ibid., 1 a). Fully rendered, interactive 3D models of the 2nd and 3rd floors of the Gage Building can also be found at:  
	http://sites.utoronto.ca/occmed/floor_plans.html

	 
	1 Laboratory renovations 
	a) 2nd and 3rd floor (352.7 NASMs) 
	In November 2015 we obtained a quotation on a simple physical renovation of the laboratory space in rm 302 of the Gage Building in anticipation of converting this laboratory to a Field Instrument Laboratory. The proposed renovation was designed to bring the laboratory space into regulatory compliance (e.g., Human Pathogens & Toxins Act & Regulations): install new continuous flooring and baseboard; refurbish bench tops by sealing all gaps at any junction points, raised electrical outlets, sink edges, etc.; r
	 
	 
	b) New basement-level laboratories (41.2 NASMs) 
	Two new laboratories will be constructed in the basement level of the building. The first of these will serve as a Freezer Farm, centralizing a majority of ultra-low temperature freezers currently located throughout the building. Centralizing the storage of these units permits the more efficient management of the large heat load these devices generate. This approach further reduces the variability of demands for comfort cooling in highly used lab areas and frees valuable laboratory space for research activi
	 
	c) Walk-in refrigerator refit, 2nd floor (6.3 NASMs) 
	The Gage building currently contains a single walk-in refrigerator installed in the early 
	1970s and has not since been upgraded. This unit remains highly used by faculty despite frequent break-downs and the difficulty and expense of locating the discontinued parts needed to repair it. We propose the removal of the existing walk-in refrigerator and the installation of a new shell with fixtures and fittings, and energy efficient roof-top condenser. 
	 
	d) Installation of autoclave and canopy hood, 2nd floor 
	In addition to a space renovation of the autoclave/ wash-up support laboratory shared by all faculty on the 2nd floor, the installation of a new horizontal autoclave, steam generator and canopy hood is proposed. 
	 
	2) Building services 
	A number of key building services in the Gage building are considered "Critical Deferred Maintenance ". Of these, the services described below are mission-critical to the operation of research and teaching laboratories on the upper floors of the building. 
	 
	a) Modified building entrance 
	The ability to move heavy supplies and equipment into the building is critical for the continuity of laboratory research activities on the upper floor and basement of the building. For example, the ongoing use of liquid nitrogen by multiple researchers for preservation of tissues and other research materials (multiple laboratories store a total of 8 large dewars, e.g., 50 – 150 L, containing thousands of specimens) requires the transfer of filled dewars safely into the building to replenish these storage ve
	 
	b) HVAC system refit (AHUs, ducting) 
	The building is currently served by two roof-top air handling units that have well exceeded 
	 
	their service lives. The most recent technical review of the HVAC systems consists of drawings developed in 1995 for the purposes of installing a series of equipment-related exhaust fans. As laboratory activities have changed over the years in the building, there have been ongoing needs for greater make-up air to accommodation the functionality of new exhaust ventilation for equipment. At the same time, disused modifications to the 
	system have remained. A complete upgrade of the HVAC including all interior ducting in the building will improve tremendously the functionality of the system and mitigate the undoubtedly substantial energy losses that have arisen as a consequence of the legacy of incremental, poorly-planned modifications. 
	 
	c) Central air conditioning system 
	A roof-top air conditioning system serves the AHUs to provide general comfort cooling. Like the AHUs, this equipment is well past its service lifetime and functions poorly and intermittently with the result that ambient summertime air temperatures in laboratory spaces on the upper floors of the building are unpredictable. Staff and students accommodate by not wearing lab coats, propping open emergency exits, and ultimately, not working on the hotter days of the summer. We propose the installation of a new 2
	 
	d) Perimeter condensate and steam pipe replacement 
	Steam leaks have resulted recently in two major water/ mould remediations in the building – 



	in 2005 affecting the north-west corner and north elevation of the building, and most recently in 2013 affecting the south-east corner. Both cases resulted in substantial unplanned disruptions to laboratory activities. The functionality of this infrastructure is critical for the operation of the building and continuity of laboratory activities, and a planned replacement of these dated services would forestall future unexpected disruption. 
	in 2005 affecting the north-west corner and north elevation of the building, and most recently in 2013 affecting the south-east corner. Both cases resulted in substantial unplanned disruptions to laboratory activities. The functionality of this infrastructure is critical for the operation of the building and continuity of laboratory activities, and a planned replacement of these dated services would forestall future unexpected disruption. 
	in 2005 affecting the north-west corner and north elevation of the building, and most recently in 2013 affecting the south-east corner. Both cases resulted in substantial unplanned disruptions to laboratory activities. The functionality of this infrastructure is critical for the operation of the building and continuity of laboratory activities, and a planned replacement of these dated services would forestall future unexpected disruption. 
	in 2005 affecting the north-west corner and north elevation of the building, and most recently in 2013 affecting the south-east corner. Both cases resulted in substantial unplanned disruptions to laboratory activities. The functionality of this infrastructure is critical for the operation of the building and continuity of laboratory activities, and a planned replacement of these dated services would forestall future unexpected disruption. 
	 
	e) Roof replacement 
	Despite numerous inspections and patches, some areas of the roof of the Gage Building have remained intractably permeable – an outcome of greatly exceeded service life and a legacy of ad hoc, improperly installed mechanical penetrations to accommodate roof-top air sampling equipment. 
	 
	Project Readiness  
	Initial phases of the project such as the renovation of the 3rd floor laboratories are largely planned and costed, and could proceed immediately. All aspects of the project can be completed within the required timeframe. 
	 
	 


	Benefits  
	Benefits  
	Benefits  


	This project has a number of strong "wins" from a research perspective. First, improving the antiquated laboratory infrastructure and services in the Gage Building stand to improve research productivity by reducing unplanned interruptions to research activates that are costly both in terms of unsustainable infrastructure repair as well as lost research time and destroyed experiments. 
	This project has a number of strong "wins" from a research perspective. First, improving the antiquated laboratory infrastructure and services in the Gage Building stand to improve research productivity by reducing unplanned interruptions to research activates that are costly both in terms of unsustainable infrastructure repair as well as lost research time and destroyed experiments. 
	This project has a number of strong "wins" from a research perspective. First, improving the antiquated laboratory infrastructure and services in the Gage Building stand to improve research productivity by reducing unplanned interruptions to research activates that are costly both in terms of unsustainable infrastructure repair as well as lost research time and destroyed experiments. 
	 
	Improving Scale & Quality of Facilities 
	The Dalla Lana School of Public Health is currently engaged in an aggressive growth phase. Accordingly, a second valuable outcome of this proposal will be the ability of Gage laboratory facilities to accommodate an increase in the number of student trainees currently limited by poor space planning and clutter (e.g., ultralow temperature freezers occupying needed laboratory space). This outcome is key to facilitating our anticipated enrolment growth with the recent introduction of a doctoral program and plan



	 
	 
	 
	 
	A further issue that this project addresses relates to containment of pathogens and toxins, such as seamless flooring, sealed and impervious work surfaces, as well as expectations regarding the HVAC system. Over half of the laboratories in the Gage Building work with human pathogens (bacteria, fungi, viruses) and potentially pathogenic human- and animal- derived specimens. The renovations included in this will ensure our laboratories are equipped with the latest containment infrastructure. 
	 
	Advancing Canada's Climate Change and Sustainability Goals  
	The dated nature of core building systems provides an opportunity to use this effect to leverage significant improvements to the carbon footprint of the building through the installation of more energy-efficient HVAC equipment to the co-location of large freezer equipment to permit more efficient management of heat-load and electrical usage. 



	 
	 
	 
	Figure
	a) Gage Building Basement 
	 
	Figure
	b) Gage Building, Second floor 
	 
	 
	Figure
	c) Gage Building, Third floor 
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	Component #12 
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	Component #12 


	Expansion of Green Roof Innovation Testing  (GRIT) Lab 
	Expansion of Green Roof Innovation Testing  (GRIT) Lab 
	Expansion of Green Roof Innovation Testing  (GRIT) Lab 


	Address 
	Address 
	Address 


	1 Spadina Crescent, Toronto, ON 
	1 Spadina Crescent, Toronto, ON 
	1 Spadina Crescent, Toronto, ON 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$ 2,124,625 
	$ 2,124,625 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	n/a (outdoor research facility) 
	n/a (outdoor research facility) 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	1 (at 3 sites) 
	1 (at 3 sites) 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	6  
	6  


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	8 
	8 


	Description 
	Description 
	Description 


	The John H. Daniels Faculty of Architecture, Landscape, and Design (FALD) at UofT is cultivating an innovative research initiative in the fields of sustainability, technology, and the environmental impacts of buildings and landscapes.  Our goal is to produce world class research to address strategic institutional, regional, national, and international initiatives relating to building and site design and their impacts to meet climate change mitigation and adaptation goals which integrates sustainable buildin
	The John H. Daniels Faculty of Architecture, Landscape, and Design (FALD) at UofT is cultivating an innovative research initiative in the fields of sustainability, technology, and the environmental impacts of buildings and landscapes.  Our goal is to produce world class research to address strategic institutional, regional, national, and international initiatives relating to building and site design and their impacts to meet climate change mitigation and adaptation goals which integrates sustainable buildin
	The John H. Daniels Faculty of Architecture, Landscape, and Design (FALD) at UofT is cultivating an innovative research initiative in the fields of sustainability, technology, and the environmental impacts of buildings and landscapes.  Our goal is to produce world class research to address strategic institutional, regional, national, and international initiatives relating to building and site design and their impacts to meet climate change mitigation and adaptation goals which integrates sustainable buildin
	 
	FALD has been successful in securing peer-reviewed and industry-sponsored external infrastructure funding that has resulted in the growth of our research programs, including the Green Roof Innovation Testing Laboratory (GRIT Lab).   Spearheaded to test and evaluate the efficacy of the construction standards of the City of Toronto Green Roof Bylaw, the GRIT lab compares alternative materials and configurations relative to water, energy and biodiversity performance. A key approach to the research development 
	 
	Current State of Research Laboratories  
	The overall goal of the GRIT Lab is to establish and advance environmental performance benchmarks for 'green' building standards and practices in urban environments. The lab focuses on landscape-based (vegetative) strategies that are legislated, or recommended in Toronto and other municipalities to meet sustainability goals and climate change mitigation and adaptation objectives. Our research team investigates green and clean technologies that are intended to improve urban water management (runoff reduction
	 
	In contrast to our existing lab facility, this proposed research facility will be fully integrated into a newly constructed site which is specifically designed to meet current regional and international environmental performance benchmarks.  Therefore, the research will be unique for its capacity to systematically compare pre-occupancy prediction and expectations to post-occupancy performance of an entire site. This represents a logical extension of our current research and to our knowledge has not been don
	 
	Overview of Renovations 
	The expansion of the GRIT Lab will be housed within the new home of the FALD, the revitalized One Spadina Crescent complex, a renovation of a historic building and site. The PSIF funding will provide a state-of-the-art expansion of a GRIT Lab both roof and at-grade structures and surfaces to measure performance of the site and compare this to established benchmarks. This will quantitatively measure gaps and provide feedback as well as recommendations for performance optimization to city planners, industry a
	 
	The construction of the Grit Lab roof and at-grade level will specifically include: 
	• Installation of the GRIT Lab green roof 
	• Installation of the GRIT Lab green roof 
	• Installation of the GRIT Lab green roof 

	• Installation of pump to bring rain water from the Cisterns to Roof 
	• Installation of pump to bring rain water from the Cisterns to Roof 

	• Installation of Smart Irrigation Systems 
	• Installation of Smart Irrigation Systems 

	• Installation of Silva cells and planting soil  
	• Installation of Silva cells and planting soil  

	• Construction of Earthworks including Structural soils 
	• Construction of Earthworks including Structural soils 

	• Installation of Porous Paving and High-Reflective Concrete Paving  
	• Installation of Porous Paving and High-Reflective Concrete Paving  

	• Planting of trees, groundcover, and stormwater planting 
	• Planting of trees, groundcover, and stormwater planting 


	 
	The existing facility has reached its capacity and an expanded facility is needed to test the effectiveness of a broader range of both existing and emergent landscape technologies. The newly constructed One Spadina site consists of multiple roof surfaces (688 sq. m) which will be outfitted with state-of-the-art green roof technology and the 7958 sq. m area surrounding the building is designed to meet regional and international sustainability benchmarks and to operate as a test-bed for technological research
	 
	The proposed research will determine the gap between actual and specified performance.  The expanded GRIT Lab will measure actual quantities and qualities of water throughout the entire complex and its impact on water conservation, flood reduction and water quality. The metrics generated using this infrastructure will also cross-reference with plant ecology and thermal cooling data.  The landscape of the site was designed to meet specified performance benchmarks and is vital to the study of several importan
	 
	1. Does the One Spadina site achieve City of Toronto stormwater management targets (and equivalent targets in other municipal environmental plans) in terms of quantity and quality; 
	1. Does the One Spadina site achieve City of Toronto stormwater management targets (and equivalent targets in other municipal environmental plans) in terms of quantity and quality; 
	1. Does the One Spadina site achieve City of Toronto stormwater management targets (and equivalent targets in other municipal environmental plans) in terms of quantity and quality; 

	2. What is the actual quantitative contribution of individual low impact development (LID) technologies onsite (green roof, silva cells, structural soils, bioswales) for runoff reduction, peak flow reduction, removal of Total Suspended Solids, and E.coli; 
	2. What is the actual quantitative contribution of individual low impact development (LID) technologies onsite (green roof, silva cells, structural soils, bioswales) for runoff reduction, peak flow reduction, removal of Total Suspended Solids, and E.coli; 

	3. What is the actual quantitative biotic (biodiversity, pollination, biocontrol) contribution of urban vegetation;  
	3. What is the actual quantitative biotic (biodiversity, pollination, biocontrol) contribution of urban vegetation;  

	4. How are biotic and abiotic (energy savings, water mitigation, shade/wind amendment, etc.) and urban vegetation values correlated; and  
	4. How are biotic and abiotic (energy savings, water mitigation, shade/wind amendment, etc.) and urban vegetation values correlated; and  

	5. Does incorporating biotic values for urban vegetation criteria improve current SITES (Sustainable Sites Initiative) standards? 
	5. Does incorporating biotic values for urban vegetation criteria improve current SITES (Sustainable Sites Initiative) standards? 


	 
	The broad framework question: “How can we close the gap between estimated and actual environmental performance?” will be addressed using the GRIT Lab to study high performance buildings and sites. The GRIT Lab will facilitate both a practical knowledge development aspect and a dynamic aspirational aspect: we will systematically research how and in which ways environments do not perform as well as expected; we will be able to study options and recommendations to better predict performance. 
	 
	Project Readiness 
	FALD will be relocating to a new complex at One Spadina Crescent, expanding in size on a site that will accommodate future growth. We do not anticipate any difficulties with the completion of the revitalization /construction of the main building which is expected to have occupancy by the fall of 2016.  Work on the expanded GRIT Lab for which we are requesting funding is estimated to begin in the summer of 2016 and completed by the spring of 2018. 
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	The GRIT Lab is an interdisciplinary research platform that joins the fields of Landscape Architecture, Environmental Engineering, Building Science, and Ecology to test and evaluate the environmental performance and effectiveness of ‘green infrastructure’ and green building standards in the urban environment.  This research has tangible technical and economic implications for the architectural design and construction sectors, as well as for the green building manufacturing industry and policy makers at the 
	The GRIT Lab is an interdisciplinary research platform that joins the fields of Landscape Architecture, Environmental Engineering, Building Science, and Ecology to test and evaluate the environmental performance and effectiveness of ‘green infrastructure’ and green building standards in the urban environment.  This research has tangible technical and economic implications for the architectural design and construction sectors, as well as for the green building manufacturing industry and policy makers at the 
	The GRIT Lab is an interdisciplinary research platform that joins the fields of Landscape Architecture, Environmental Engineering, Building Science, and Ecology to test and evaluate the environmental performance and effectiveness of ‘green infrastructure’ and green building standards in the urban environment.  This research has tangible technical and economic implications for the architectural design and construction sectors, as well as for the green building manufacturing industry and policy makers at the 
	 
	This SIF funding is extremely timely since the One Spadina project, which broke ground in early 2015 and scheduled for occupancy in Fall 2016, was designed and fitted with unique infrastructure to facilitate the GRIT Lab expansion (i.e. Cisterns).  The funding will allow FALD to accelerate the expansion of the GRIT Lab, both roof and at-grade immediately. 
	 
	 



	Improving Scale & Quality of Facilities 
	Improving Scale & Quality of Facilities 
	Improving Scale & Quality of Facilities 
	Improving Scale & Quality of Facilities 
	The GRIT Lab expansion will include green infrastructure, or sustainable landscape technologies on multiple roof surfaces (flat and sloped) and at-grade. This new research facility will be unique insofar that the landscape of the entire One Spadina complex will operate as a test-bed for research and innovation. This will facilitate a comprehensive performance validation of green infrastructure across building and site and at the scale of a city block, and a comparison of individual landscape technologies in
	 
	The GRIT Lab will continue to contribute novel research towards the critical development of an architectural perspective regarding sustainable building technologies and site design for climate change. Not only will the GRIT Lab foster an active body of experts, but it will also contain an informed network of partners that is actively concerned with the impact of buildings on the sustainability of the built and natural environments and most particularly climate change mitigation and adaptation. This multi-se
	 
	The research will expand the GRIT Lab at FALD as a place for innovative architectural, ecological, and engineering research, developing new methods for integrated real time data acquisition and for cross-disciplinary analytics of hydrologic, biotic and thermodynamic functions of urban landscapes to improve environmental performance and urban resilience in the face of a changing climate.  
	 
	The comprehensive and integrated nature of the research project will bring together and facilitate technology and knowledge transfer among a diverse range of stakeholders who are active within the building sector at large—including designers, engineers, construction companies, green and clean materials and technology manufacturers, property management companies, and legislative bodies—but that do not typically intersect, or share expertise. 
	 
	It is also our goal to use the FALD site as infrastructure to support emergent technologies that will be more extensively deployed within or modeled for extensive implementation in newer buildings and landscapes. The GRIT Lab will therefore be set up to test new materials and technologies as they come online, as well as to address identified performance gaps in the existing design of the One Spadina site. In this respect, external partners will have an important role to play in financing or donating new pro
	 
	The goals of the research project are to evaluate building products and practices against existing benchmarks and policies; to provide a platform for emergent technologies that will lead to R&D and IP; and to contribute to research toward the improvement of environment, health and wellbeing in urban environments. 
	 
	Advancing Canada's Climate Change and Sustainability Goals  
	The climate change targets adopted by Canada will be difficult to achieve without very significant improvements to sustainability goals of building and landscape design and performance. None of these changes can happen effectively without better prediction of quantitative environmental 



	performance. This is particularly true given the intensive resource use in design and operation of buildings and sites, and the low rate of renewal. The performance gap is a serious problem, and this research will contribute directly to new knowledge and research in this area. Actions taken now will have long-term effects. 
	performance. This is particularly true given the intensive resource use in design and operation of buildings and sites, and the low rate of renewal. The performance gap is a serious problem, and this research will contribute directly to new knowledge and research in this area. Actions taken now will have long-term effects. 
	performance. This is particularly true given the intensive resource use in design and operation of buildings and sites, and the low rate of renewal. The performance gap is a serious problem, and this research will contribute directly to new knowledge and research in this area. Actions taken now will have long-term effects. 
	performance. This is particularly true given the intensive resource use in design and operation of buildings and sites, and the low rate of renewal. The performance gap is a serious problem, and this research will contribute directly to new knowledge and research in this area. Actions taken now will have long-term effects. 
	 
	This proposal is imperative not only to develop the essential research necessary but also to interface closely with industry and governmental organizations to meet their needs in critical directions related to sustainable environmental assessment, critical evaluation of techniques, new manufacturing directions to meet these needs and by implicating new opportunities for education, training, and employment. Federal and Provincial environmental and sustainability initiative is heavily dependent on integrated 
	 
	Canada finds itself at an opportune and important point in time. New investment in university research, a social and cultural environment looking for evidence based research and critical evaluations of techniques in sustainability will shape the future of urban development, building construction, LID, reduction in environmental impacts and an understanding of the behavioral and cultural implication of such approaches.  Focused and critical research in this area will also position our industry and manufactur
	 
	The benefits of this research are three fold for Canada. First, there is the need to provide a constructively critical assessment of sustainability approaches, methods, techniques and evaluation at both the urban scale of the environment and of buildings. Secondly, there is a strong need to provide university research leadership in an accessible and supportive way to industry so research can be translated to industry, new products, manufacturing and jobs. And finally, there is an opportunity to follow throu
	 
	 



	  
	  
	 
	Figure

	Component #13 
	Component #13 
	Component #13 
	Component #13 
	Component #13 


	Faculty of Dentistry Research Lab Renovation 
	Faculty of Dentistry Research Lab Renovation 
	Faculty of Dentistry Research Lab Renovation 


	Address  
	Address  
	Address  


	124 Edward Street, Toronto ON (Dentistry Building) 
	124 Edward Street, Toronto ON (Dentistry Building) 
	124 Edward Street, Toronto ON (Dentistry Building) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$30,000,000 
	$30,000,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	3,800 m2 
	3,800 m2 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	21 
	21 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	31-57 years 
	31-57 years 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	65 
	65 


	Description 
	Description 
	Description 


	The Faculty of Dentistry is the oldest and largest dental school in Canada. It offers rigorous undergraduate and graduate programs as well as advanced specialty training in ten disciplines. The Faculty graduates 120 qualified dentists each year with specialty across all clinical areas. The Faculty comprises a team of 72 FTE faculty members, 430 undergraduate students, 150 graduate students and postdoctoral fellows, and 500+ clinical associates. The Faculty has a long tradition of research and is not only th
	The Faculty of Dentistry is the oldest and largest dental school in Canada. It offers rigorous undergraduate and graduate programs as well as advanced specialty training in ten disciplines. The Faculty graduates 120 qualified dentists each year with specialty across all clinical areas. The Faculty comprises a team of 72 FTE faculty members, 430 undergraduate students, 150 graduate students and postdoctoral fellows, and 500+ clinical associates. The Faculty has a long tradition of research and is not only th
	The Faculty of Dentistry is the oldest and largest dental school in Canada. It offers rigorous undergraduate and graduate programs as well as advanced specialty training in ten disciplines. The Faculty graduates 120 qualified dentists each year with specialty across all clinical areas. The Faculty comprises a team of 72 FTE faculty members, 430 undergraduate students, 150 graduate students and postdoctoral fellows, and 500+ clinical associates. The Faculty has a long tradition of research and is not only th
	 
	The Faculty’s research operation is further linked to other faculties and departments within the University of Toronto, most notably the Institute of Biomaterials and Biomedical Engineering (IBBME), of which Dentistry is a founding member; the University of Toronto Centre for the Study of Pain as lead Faculty; the Dalla Lana School of Public Health; the Collaborative Program in Musculoskeletal Sciences; the Collaborative Program in Neuroscience; and the Wilson Centre for Research in Education. Several of th
	 
	The Faculty of Dentistry’s strategic research agenda fulfills two major themes of the University of Toronto’s Strategic Plan: “To promote healthy people” and “enable technologies, including for personalized diagnostics and pharmaceuticals”, and the University’s research mandate: “to advance research capacity and productivity by attracting and retaining superb talent; by building strategic research programs and linkages of research, education, and training; and by leveraging strategic partnerships and resour
	 
	Although the Faculty of Dentistry has a long history of being a leader in dental research, its ability to sustain this activity is now jeopardized by issues related to our aging infrastructure, lack of space to accommodate its researchers today and in the future as well as biosafety issues. Its ability to remain competitive on the international stage depends on modernizing its out-dated research facilities. Substantial investments have already been necessary to maintain resources and facilities for our rese
	 
	Current State of Research Laboratories  
	The current laboratories that house the Faculty of Dentistry research units are located for the most part in the Dentistry Building, which is located at 124 Edward Street. The Dentistry building was constructed in 1959 and a new wing was added to the north side of the building in 1985. Research labs for the Matrix Dynamics Group are housed on the second floor of the Fitzgerald building, which was constructed in 1927. The physical infrastructure of the Dentistry Building has aged, is in poor condition and po
	Overview of Renovations  
	The Faculty of Dentistry proposes to re-utilize and revitalize existing wet lab and office space on the 4th and 5th floors of the Dentistry Building. The overall renovation will replace the current dilapidated, “rabbits-warren” of small interconnected labs with large, open-plan labs, shared support rooms, faculty offices, dedicated trainee space as well as shared multi-user collaboration space. Sustainability will be a key feature of this renovation: building systems will be upgraded with new energy-efficie
	 
	Specific renovations to be undertaken include: 
	• Break down the walls of over 95 interconnected, small labs to create 2 large open-plan labs with shared support rooms on the 4th & 5th floor of the Dentistry Building 
	• Break down the walls of over 95 interconnected, small labs to create 2 large open-plan labs with shared support rooms on the 4th & 5th floor of the Dentistry Building 
	• Break down the walls of over 95 interconnected, small labs to create 2 large open-plan labs with shared support rooms on the 4th & 5th floor of the Dentistry Building 

	• Abate existing asbestos found in sprayed on fire-proofing, floor tiles, and some pipe insulation 
	• Abate existing asbestos found in sprayed on fire-proofing, floor tiles, and some pipe insulation 

	• Replace single-pane, operable windows in the 1959 wing with energy efficient, non-operable windows 
	• Replace single-pane, operable windows in the 1959 wing with energy efficient, non-operable windows 

	• Install new LED recessed lighting fixtures throughout, complete with occupancy sensors 
	• Install new LED recessed lighting fixtures throughout, complete with occupancy sensors 

	• Add much needed lab safety equipment (safety showers and eyewash stations) 
	• Add much needed lab safety equipment (safety showers and eyewash stations) 

	• Upgrade existing mechanical and electrical systems, original to the buildings, to support the lab equipment and Users 
	• Upgrade existing mechanical and electrical systems, original to the buildings, to support the lab equipment and Users 

	• Creation of “right-sized” faculty and administrative offices and workstations, and utilizing a hot-desk approach where it is feasible 
	• Creation of “right-sized” faculty and administrative offices and workstations, and utilizing a hot-desk approach where it is feasible 

	• Design and implement graduate student work spaces, project rooms and casual meeting areas away from the lab to encourage collaboration 
	• Design and implement graduate student work spaces, project rooms and casual meeting areas away from the lab to encourage collaboration 

	• Create a secure control point of access, separating public clinical areas from wet lab research and administrative areas 
	• Create a secure control point of access, separating public clinical areas from wet lab research and administrative areas 


	Lab areas will be planned on a 5’-0” x 5’-0” grid module, which will allow for maximum use of available space and flexibility in space allocation; lab personnel will have sufficient room to move throughout the lab safely. 
	• The strategic placement of safety showers and eyewash stations will allow the Faculty of Dentistry wet labs to meet or exceed Canadian Biosafety Standards 
	• The strategic placement of safety showers and eyewash stations will allow the Faculty of Dentistry wet labs to meet or exceed Canadian Biosafety Standards 
	• The strategic placement of safety showers and eyewash stations will allow the Faculty of Dentistry wet labs to meet or exceed Canadian Biosafety Standards 

	• Shared support rooms and well thought-out allocation of bench space in the open plan labs will allow the Faculty to fit more people into comparable footprint 
	• Shared support rooms and well thought-out allocation of bench space in the open plan labs will allow the Faculty to fit more people into comparable footprint 

	• More space to house and operate state-of-the-art equipment, which is key to the Faculty’s research programs  
	• More space to house and operate state-of-the-art equipment, which is key to the Faculty’s research programs  

	• Replacement of old fluorescent tube lighting with LED light fixtures and occupancy sensors will reduce energy use, and in turn save the Faculty operating costs 
	• Replacement of old fluorescent tube lighting with LED light fixtures and occupancy sensors will reduce energy use, and in turn save the Faculty operating costs 

	• Reduction in the number of fume hoods, and replacing these old fume hoods with newer, energy efficient units will reduce energy use, and save the Faculty operating costs 
	• Reduction in the number of fume hoods, and replacing these old fume hoods with newer, energy efficient units will reduce energy use, and save the Faculty operating costs 





	• All Faculty of Dentistry researchers will be housed under one roof in open plan labs, and adjacent to the Clinics, which will promote collaboration between research groups, and will serve to enhance and grow clinical research projects 
	• All Faculty of Dentistry researchers will be housed under one roof in open plan labs, and adjacent to the Clinics, which will promote collaboration between research groups, and will serve to enhance and grow clinical research projects 
	• All Faculty of Dentistry researchers will be housed under one roof in open plan labs, and adjacent to the Clinics, which will promote collaboration between research groups, and will serve to enhance and grow clinical research projects 
	• All Faculty of Dentistry researchers will be housed under one roof in open plan labs, and adjacent to the Clinics, which will promote collaboration between research groups, and will serve to enhance and grow clinical research projects 
	• All Faculty of Dentistry researchers will be housed under one roof in open plan labs, and adjacent to the Clinics, which will promote collaboration between research groups, and will serve to enhance and grow clinical research projects 
	• All Faculty of Dentistry researchers will be housed under one roof in open plan labs, and adjacent to the Clinics, which will promote collaboration between research groups, and will serve to enhance and grow clinical research projects 

	• Dedicated access will proved adequate safety and security for the new wet lab space 
	• Dedicated access will proved adequate safety and security for the new wet lab space 

	• The flexible open lab concept will be amenable to accommodating the Faculty’s plans to grow and expand its research enterprise, including hiring of new researchers and training more students, postdoctoral fellows, research associates, and technicians 
	• The flexible open lab concept will be amenable to accommodating the Faculty’s plans to grow and expand its research enterprise, including hiring of new researchers and training more students, postdoctoral fellows, research associates, and technicians 

	• The use of an open concept design will encourage the Faculty’s research teams to work within the same visual and auditory space, offering the ability for pro-active interaction and support, open discussion and cooperation and “osmotic communication”.   
	• The use of an open concept design will encourage the Faculty’s research teams to work within the same visual and auditory space, offering the ability for pro-active interaction and support, open discussion and cooperation and “osmotic communication”.   


	 
	Project Readiness 
	The Faculty of Dentistry is moving forward quickly with the planning of the lab renovations.  The fourth and fifth floors are in the process of being vacated, with smaller secondary-effect projects either in the planning stages or underway.  Swing-space for the decanted personnel has already been identified within the Dentistry building, as well as in already-leased space on University Avenue. The Project Planning Committee has been struck, and the Project Planning Report is already underway, with the goal 
	 
	The project is planned in a two-phased approach: Phase 1 will include the renovation of the entire 5th floor and a small portion of the 4th floor. Once Phase 1 is complete, the remaining occupants of the 4th floor will be moved to the 5th floor and Phase 2 will commence, allowing the project to be completed. By utilizing a phased approach, we are confident we will be able to minimize the amount of swing space required and meet the substantial completion deadline of April 2018. 


	Benefits  
	Benefits  
	Benefits  


	The Faculty receives ~$8M/year in research revenue, which is re-invested in the Canadian economy through the purchase of research-related goods and services. The Faculty comprises around 600 FTE and 150 graduate students and postdoctoral fellows who emerge with multidisciplinary expertise that is essential to the development of future research capacity in Canada. These individuals, combined with an annual addition of 120 licensed dentists to the workforce, account for a vast spending in the local region and
	The Faculty receives ~$8M/year in research revenue, which is re-invested in the Canadian economy through the purchase of research-related goods and services. The Faculty comprises around 600 FTE and 150 graduate students and postdoctoral fellows who emerge with multidisciplinary expertise that is essential to the development of future research capacity in Canada. These individuals, combined with an annual addition of 120 licensed dentists to the workforce, account for a vast spending in the local region and
	The Faculty receives ~$8M/year in research revenue, which is re-invested in the Canadian economy through the purchase of research-related goods and services. The Faculty comprises around 600 FTE and 150 graduate students and postdoctoral fellows who emerge with multidisciplinary expertise that is essential to the development of future research capacity in Canada. These individuals, combined with an annual addition of 120 licensed dentists to the workforce, account for a vast spending in the local region and



	Canadians, Canada’s Aboriginal communities, and which also reduces the burden on Canada’s health-care system and productivity losses in the labor market. 
	Canadians, Canada’s Aboriginal communities, and which also reduces the burden on Canada’s health-care system and productivity losses in the labor market. 
	Canadians, Canada’s Aboriginal communities, and which also reduces the burden on Canada’s health-care system and productivity losses in the labor market. 
	Canadians, Canada’s Aboriginal communities, and which also reduces the burden on Canada’s health-care system and productivity losses in the labor market. 
	 
	The Faculty’s multi-faceted research programs, which include biomaterials and bioengineering, tissue regeneration and repair, neuroscience and pain, infection and disease, population health, and education research, are well aligned with the research priorities identified by the Canadian Science, Technology, and Innovation Council as strategic importance to Canada. One of the Faculty’s newest research themes is in the emerging domain of education research, which we aim to take on a leadership role to positiv
	 
	The existing laboratory space, which has markedly deteriorated, has impeded research productivity and poses a major barrier to future growth that is essential not only to accelerate the translation of our research, but also support the immense potential for new discovery in dental research. Without SIF support, the renovations would be significantly delayed or impossible due to the lack of funds. We anticipate that without SIF support, raising the necessary funds for this large-scale project would be an eno
	 
	Improving Scale & Quality of Facilities 
	The Faculty comprises 19 competitively funded, highly prolific researchers who are recognized internationally as leaders in their respective fields. We will be hiring 2 new researchers in 2016 to grow and expand our innovative research programs. Our researchers have established productive collaborations with each other and with other public and private organizations locally, across Canada and globally. The Faculty’s pioneering research hinges on state-of-the-art equipment; however, the existing laboratory s



	 
	 
	 
	 
	Dentistry’s researchers have had remarkable commercialization successes. In addition to licensing activities, our researchers also founded several successful start-ups focused on biomaterials, regenerative therapies, and oral hygiene products. The Faculty’s researchers attracted $720,000 in industry research revenue in 2014–2015; they also offer fee-for-services and co-product development with companies, which resulted in named inventors on patents and subsequent licensing deals. The Faculty also rents incu
	 
	Advancing Canada's Climate Change and Sustainability Goals  
	The foremost feature of the proposed project is the renovation and conversion of the 4th and 5th floors with no new building construction and no additional green space eliminated. The building’s main mechanical, electrical and air handling systems will be upgraded. The renovations will improve environmental efficiency and sustainably by specific strategies, including: 
	• Conversion of existing air handling systems to more energy efficient and sustainable units 
	• Conversion of existing air handling systems to more energy efficient and sustainable units 
	• Conversion of existing air handling systems to more energy efficient and sustainable units 

	• Reduction in the number of fume hoods, which will reduce energy consumption and impact on air pollution as well as disposal of contaminated filter units. Estimated greenhouse gas savings are 409 tonnes (112 electricity and 297 thermal) 
	• Reduction in the number of fume hoods, which will reduce energy consumption and impact on air pollution as well as disposal of contaminated filter units. Estimated greenhouse gas savings are 409 tonnes (112 electricity and 297 thermal) 

	• Installation of energy-efficient lighting throughout in conjunction with maximized used of natural lighting will reduce energy consumption 
	• Installation of energy-efficient lighting throughout in conjunction with maximized used of natural lighting will reduce energy consumption 

	• Use of double-pane windows will reduce cost and energy consumption for seasonal maintenance of constant room temperature (heating and air conditioning) 
	• Use of double-pane windows will reduce cost and energy consumption for seasonal maintenance of constant room temperature (heating and air conditioning) 

	• Use of a maximal amount of regionally sourced, recycled, durable building materials to reduce environmental impact as well as low-emitting building materials, significantly improving indoor air quality 
	• Use of a maximal amount of regionally sourced, recycled, durable building materials to reduce environmental impact as well as low-emitting building materials, significantly improving indoor air quality 

	• Installation of occupancy sensors to automatically shut off lighting in unoccupied areas 
	• Installation of occupancy sensors to automatically shut off lighting in unoccupied areas 





	  
	  
	   
	 
	 

	 
	 
	 

	 
	  

	Component #14 
	Component #14 
	Component #14 
	Component #14 
	Component #14 


	Electro-Acoustic Music Studio Renovation 
	Electro-Acoustic Music Studio Renovation 
	Electro-Acoustic Music Studio Renovation 


	Address 
	Address 
	Address 


	80 Queen’s Park, Toronto, ON (Edward Johnson Building) 
	80 Queen’s Park, Toronto, ON (Edward Johnson Building) 
	80 Queen’s Park, Toronto, ON (Edward Johnson Building) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$1,150,000 
	$1,150,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	122 m2 
	122 m2 


	Number of discrete labs (before & after) 
	Number of discrete labs (before & after) 
	Number of discrete labs (before & after) 

	1 
	1 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	54 years 
	54 years 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	6 
	6 


	Description 
	Description 
	Description 


	U of T Music has been a pioneer in electronic music research since the 1960s. Some of this research was in association with ground-breaking engineering studies on sound and image at the National Research Council of Canada (and subsequently at the National Film Board of Canada). U of T maintained its national leadership position in electronic composition and research through the mid-1980s. Over the intervening decades, U of T continued to produce major creative research artists, among them Oscar-winning comp
	U of T Music has been a pioneer in electronic music research since the 1960s. Some of this research was in association with ground-breaking engineering studies on sound and image at the National Research Council of Canada (and subsequently at the National Film Board of Canada). U of T maintained its national leadership position in electronic composition and research through the mid-1980s. Over the intervening decades, U of T continued to produce major creative research artists, among them Oscar-winning comp
	U of T Music has been a pioneer in electronic music research since the 1960s. Some of this research was in association with ground-breaking engineering studies on sound and image at the National Research Council of Canada (and subsequently at the National Film Board of Canada). U of T maintained its national leadership position in electronic composition and research through the mid-1980s. Over the intervening decades, U of T continued to produce major creative research artists, among them Oscar-winning comp
	 
	While small periodic renovations have tried to keep pace with several generations of change in equipment and technology, the base lab infrastructure is long overdue for a complete overhaul. The need has been accelerated as U of T Music has recently reaffirmed its national presence through its innovative new program in Music Technology& Digital Media, including music and sound research for film, video games, etc., and with music technology applications to its new, and potentially global-leading, program in M
	 
	Current State of Research Laboratories  
	The basic infrastructure of the Electro-acoustic Music Studio (EMS) is virtually unchanged since it was created in the early 1960s, and is therefore very dated.  Back at the time, the lab was designed for a smaller student cohort and the limited/restricted airflow into the research lab needs to be improved to make the facility more comfortable for its researchers, staff, and students. 
	 
	The central challenge is to deliver high-volume low-velocity HVAC and upgraded electrical connectivity (including isolated ground) to these spaces in a retrofit of facilities constructed in 1964 (with significant asbestos abatement problems), where there is inadequate air supply because of overextended and undersized duct runs, and insufficient electrical supply and acoustical—electrical isolation for modern digital equipment. 
	 Overview of Renovations  
	The extent of the renovations would allow us to re-define working/research areas within the Electro-acoustic Music Studio . Specific plans include: removing current wall/partitions in a number of parts of the current EMS; extending the “live room” where the musicians perform their music which gets recorded; extend the lab space to allow for larger instruction area in what is a currently fairly cramped space. 
	 
	In addition to moving/removing walls, we plan to erect some new walls to separate these spaces and they will require proper sound proofing to provide the necessary acoustical separation between the rooms.  This will allow the musicians to perform their music at the appropriate volumes and for that to be acoustically separate from the recording studio and also from the EMS teaching room/research lab. 
	 
	Specific detail of renovations 
	• Reconfigure walls to create a larger space that will hold more musicians and instruments for performances to be recorded and research meetings.  
	• Reconfigure walls to create a larger space that will hold more musicians and instruments for performances to be recorded and research meetings.  
	• Reconfigure walls to create a larger space that will hold more musicians and instruments for performances to be recorded and research meetings.  

	• Replacement of lighting fixtures to bring the look up-to-date and provide better illumination for performers in “live room” and for the researchers working in the control room as well as in the main teaching space 
	• Replacement of lighting fixtures to bring the look up-to-date and provide better illumination for performers in “live room” and for the researchers working in the control room as well as in the main teaching space 

	• Adding electrical delivery to the space and move the location of some of the electrical outlets to better meet the needs of the occupants in the space 
	• Adding electrical delivery to the space and move the location of some of the electrical outlets to better meet the needs of the occupants in the space 

	• Adding a booster fan to the HVAC system to allow for more air flow into the lab.   
	• Adding a booster fan to the HVAC system to allow for more air flow into the lab.   

	• Installation of a split system air conditioning unit that will handle cooling within the EMS  
	• Installation of a split system air conditioning unit that will handle cooling within the EMS  

	• Additional acoustical isolation of the EMS studio with the installation of acoustic wall covering 
	• Additional acoustical isolation of the EMS studio with the installation of acoustic wall covering 


	 
	 
	Project Readiness  
	This research facility is in desperate need of an overhaul to bring it into the 21st century.  It used to be a leading edge research facility and it is our desire to restore this status.  The Faculty of Music will be able to accommodate this work, with renovations planned for September 2017 and completed in February 2018. 
	 
	 


	Benefits  
	Benefits  
	Benefits  


	U of T Music is Canada’s leading institution for higher education in music and is a growing global presence in  and digital media content development. We have active research programs investigating a range of questions, including:  the interpretation of repertoire in performance across many historical periods—from early music, through classical masterworks, to contemporary genres and world music; music education and public policy in schools, communities, health care and higher-education environments; and hu
	U of T Music is Canada’s leading institution for higher education in music and is a growing global presence in  and digital media content development. We have active research programs investigating a range of questions, including:  the interpretation of repertoire in performance across many historical periods—from early music, through classical masterworks, to contemporary genres and world music; music education and public policy in schools, communities, health care and higher-education environments; and hu
	U of T Music is Canada’s leading institution for higher education in music and is a growing global presence in  and digital media content development. We have active research programs investigating a range of questions, including:  the interpretation of repertoire in performance across many historical periods—from early music, through classical masterworks, to contemporary genres and world music; music education and public policy in schools, communities, health care and higher-education environments; and hu
	interdisciplinary research

	 The success of our faculty (e.g., U of T composer Prof. Christos Hatzis) and alumni (e.g., Oscar-winning composer Mychael Danna), as well as our new programs such as Music Technology & Digital Media (MT&DM), has brought increased interest in offerings. Our capacity to grow new partnerships and to pursue new research avenues, however, has been limited by the current dated Electro-acoustic Music Studio. 
	 
	Historically, U of T Music had leadership in Electronic Music from 1960 through the mid 1980s. (We established only the second EMS in North America, after Columbia-Princeton). Due to limited resources, upgrades have been intermittent and our leadership position has slipped. The proposed renovations will allow our faculty, students and associated students performers to undertake new research in a vastly improved research environment. 
	 
	Improving Scale & Quality of Facilities 
	Due to air handling challenges, we currently have limited usability of the EMS space. The proposed renovations will improve both the size and quality of these facilities, to offer an enriched program to our future students and researchers and this will result in greater productivity. In the absence of SIF support, the Faculty will need to reconsider the long term viability of this lab. 
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	Component #15 
	Component #15 
	Component #15 
	Component #15 
	Component #15 


	Davis Building Research Lab and Infrastructure Upgrades  
	Davis Building Research Lab and Infrastructure Upgrades  
	Davis Building Research Lab and Infrastructure Upgrades  


	Address 
	Address 
	Address 


	3359 Mississauga Rd, Mississauga, ON (Davis Building) 
	3359 Mississauga Rd, Mississauga, ON (Davis Building) 
	3359 Mississauga Rd, Mississauga, ON (Davis Building) 


	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$17,100,000 
	$17,100,000 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	6,859 m2 
	6,859 m2 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	63 
	63 


	Age of current  facilities 
	Age of current  facilities 
	Age of current  facilities 

	47 years 
	47 years 


	Number of researchers who will benefit  
	Number of researchers who will benefit  
	Number of researchers who will benefit  

	95 
	95 


	Description 
	Description 
	Description 


	The University of Toronto Mississauga is home to a vast and eclectic range of exceptional and innovative, world-class student and faculty researchers. While some academic institutions are satisfied with merely creating new knowledge, at U of T Mississauga we go beyond this tenet by consistently striving to share the knowledge we generate through established partnerships and connections with local government and industry, and through strong networks with our scholarly colleagues and collaborators from around
	The University of Toronto Mississauga is home to a vast and eclectic range of exceptional and innovative, world-class student and faculty researchers. While some academic institutions are satisfied with merely creating new knowledge, at U of T Mississauga we go beyond this tenet by consistently striving to share the knowledge we generate through established partnerships and connections with local government and industry, and through strong networks with our scholarly colleagues and collaborators from around
	The University of Toronto Mississauga is home to a vast and eclectic range of exceptional and innovative, world-class student and faculty researchers. While some academic institutions are satisfied with merely creating new knowledge, at U of T Mississauga we go beyond this tenet by consistently striving to share the knowledge we generate through established partnerships and connections with local government and industry, and through strong networks with our scholarly colleagues and collaborators from around
	 
	Current State of Research Laboratories  
	University Toronto Mississauga (UTM) was established in 1967 and the first permanent wet science research laboratories were built in 1969. During the past forty years, UTM’s enrolment grew from three thousand students in the late 70s to over fourteen thousand students today. The increased enrolment is supported by an increase in the number of teaching and research faculty creating significant demands for wet research facilities including laboratories, environmental-rooms, fume hood intense research areas, f
	 
	The original laboratories included 2837nasm of wet research space, which has only been marginally increased over the years. Today the total area of older laboratories in urgent need of renovations (the labs themselves or the aged supporting infrastructure) totals 3424nasm. 
	 
	During the past few years, UTM has focused on increasing efficiency of available space utilization to accommodate growth and new hires. Some older laboratories have been reduced in size and undergone minor renovations. Others have been combined to create shared laboratories to support collaboration and further increase the flexibility and efficiency of research space allocation.   
	 
	The limited previous renovations of individual laboratories did not address the fundamental need of infrastructure renewal that supports the research laboratories.  Accordingly, those investments have not yet yielded their full return or completely realized their potential impact.  This compoent will blend the urgently needed infrastructure upgrade with renovation of two large research laboratories and will have a significant impact on all of UTM’s research laboratories, including those more recently renova
	 
	Overview of Renovations 
	There are six (6) inter-dependent elements to the research laboratories renovation sub-project which will be carefully sequenced to ensure timely completion and the minimization of disruption to ongoing research activities. 
	 
	(1) Back-up power capacity to support UTM’s research laboratories was exhausted two years ago.  Expansion and retrofit will not only provide the needed capacity, but will also permit the separation of Life Safety loads, enabling prioritization of critical research support (now not possible on the fragmented and potential unstable system).  An expanded network will tie into central back-up power generation in the campus’s Central Utility Plant, primarily provided by two, 750kW generators. 
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	(2) Complete renewal of HVAC equipment and air distribution systems serving the ‘A’ Wing (research wing) of the William G. Davis building.  This will involve replacement of the existing two Air Handling Units and corresponding Return Air Fans – converting the existing Recirculating Air Type central air systems for operation in a 100% fresh air mode with energy recovery. The Heating and Cooling Water Loop, supporting the air handling units, will be replaced as will the outdated building automation system to 
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	(3) HVAC equipment and systems replacement will enable the replacement of inefficient, constant volume fume hoods with Variable Flow, High-Efficiency hoods. Combined with the installation of a Direct Digital Controls platform, this project element will reduce energy consumption by at least 10%. 
	(3) HVAC equipment and systems replacement will enable the replacement of inefficient, constant volume fume hoods with Variable Flow, High-Efficiency hoods. Combined with the installation of a Direct Digital Controls platform, this project element will reduce energy consumption by at least 10%. 
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	(4) Retrofit of the electrical power distribution system will replace failing components, streamline the dated circuit architecture and standardize power allocation for laboratories and research equipment: all elements that are needed for modern laboratories. 
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	(5) Renovation of Neural and Cell Biology laboratories (1st floor) will accommodate four to five faculty members, up to 33 graduate students and a number of post-doctoral fellows and research associates in high-priority research areas at UTM.  The renovations will include dedicated microscope suites, cell culture rooms, high efficiency fume hoods and environmental chambers, quarantine rooms and shared workspaces.  All elements are essential to building on this area of research success at UTM. 
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	(6) Medicinal Chemistry and Molecular Biology renovations (3rd floor) will create an intense organic research laboratory and molecular biology laboratory, enabling closer links with related research in adjacent spaces. The renovated laboratories will accommodate four to five specialized faculty hires, 33 graduate students and additional post-doctoral fellows and 
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	research associates.  Adjacent corridor spaces will be renovated and integrated with the overall research space which will incorporate high efficiency fume hoods, energy efficient LED lighting and the removal of asbestos flooring and ceilings. 
	research associates.  Adjacent corridor spaces will be renovated and integrated with the overall research space which will incorporate high efficiency fume hoods, energy efficient LED lighting and the removal of asbestos flooring and ceilings. 


	 
	Project Readiness 
	Key foundational work has either been completed or can be completed quickly for the interdependent infrastructure elements of this component.  Feasibility studies have already been completed on the requirements to modernize and replace the back-up power and electrical distribution networks and the HVAC and air distribution systems and related equipment.  UTM knows, in detail, what needs to be done for each element and is ready to move as soon as funding is available.  UTM has been a leader in the adoption o
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	The renovations to be completed are for research space and laboratories currently occupied by members of the Department of Biology and the Department of Chemical and Physical Sciences. The project will have immediate and long-lasting benefit to advance the research and innovation activities of the faculty and their research teams.  
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	In the first instance, state-of-the-art facilities are essential to compete in the international research environment, especially to recruit new faculty and scientists.  UTM will reconfigure laboratory space to be used more efficiently, allow for enhanced interdisciplinary interactions, and provide capacity to install contemporary laboratory equipment. For example, improving the HVAC system will allow UTM to install more high-efficiency fume hoods than possible with the current system. This in turn will ena
	 
	Secondly, this project will result in long-lasting benefits because the proposed renovation and infrastructure has a life-span measured in decades. The aim of this component is to significantly increase our capacity to carry-out world-class research by investing in the basic infrastructure that enables our scientists to be creative and productive. For example, our ability to provide back-up power is currently limited to a few research labs and sensitive equipment. Broad distribution of back-up power will si



	laboratories, allowing faculty researchers to purchase sensitive equipment, such as freezers, cryo-preservation units or data collection equipment.  The project will have the benefit of allowing UTM to hire new faculty and intensify its research activity, using space and energy more efficiently. Such stability is crucial to creating a research environment where innovation can take place.  
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	UTM needs to put significant effort/resources into renovating old research laboratories. But, as a pre-requisite to meeting those needs, concurrent investments are required in the infrastructure and backbone that will enable those research laboratory renovations. 
	  
	New fume hoods need to be efficiently ventilated; new mechanical infrastructure is required to meet the temperature, humidity and cleanliness standards demanded by contemporary research activity. The existing, 46 year old, electrical infrastructure impedes functionality within the research laboratories, compromises the reliability of electrical power and cannot provide the backup power needed for critical research equipment. Despite the high “return and payback” expected from this project, in terms of stren
	 
	Improving Scale & Quality of Facilities 
	As noted above, SIF funding is critical if UTM is to retrofit of the base building systems for our main research building, addressing vital support structures that have passed their expected useful life decades ago. In the decades since its original construction, the building/fire code requirements are far more stringent, the best practices of laboratory operations have changed, and the expectation of research conducted on campus are far more demanding. The proposed project will also renovate two areas into
	 
	In the university sector, academic and basic research is the lifeblood of innovation and knowledge translation. University researchers generate knowledge, which can then be applied to solving societal challenges and improving the lives of Canadians. Knowledge generated in academic labs is applied directly to existing problems, such as drug discovery being the first step in a pipeline to create new medicines, or understanding how the built neighbourhood environment affects activity and health of children. Th



	will have long lasting impact on their ability to generate knowledge to the benefit of Canada, including leading to commercialization and knowledge translation activity. For example, one of the laboratories will be occupied by a recently hired medicinal chemist, a research area with high levels of invention, patent, and commercialization activity. 
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	will have long lasting impact on their ability to generate knowledge to the benefit of Canada, including leading to commercialization and knowledge translation activity. For example, one of the laboratories will be occupied by a recently hired medicinal chemist, a research area with high levels of invention, patent, and commercialization activity. 
	 
	Advancing Canada's Climate Change and Sustainability Goals  
	The design of the research infrastructure and laboratories is built upon the principles of sustainability, even more important than usual given the functionality of the spaces. Wet research laboratories are, by their very nature, energy-intensive, requiring, for example, high air exchange rates. This UTM project will include a system that monitors air quality and uses the data to control and regulate air flow. Such a system will translate into significant energy savings while maintaining the safety of all p
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	Figure 2: 3rd floor A-block Medicinal Chemistry and Molecular Biology Laboratories 
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	Campus Vivarium & S-Wing Research Labs Renovation and Growth 
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	Address 
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	1265 Military Trail, Toronto, ON (Science Wing) 
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	Details 
	Details 
	Details 


	Total project cost 
	Total project cost 
	Total project cost 

	$17,800,000 million 
	$17,800,000 million 


	Space (NASMs) 
	Space (NASMs) 
	Space (NASMs) 

	2,030 m2 
	2,030 m2 


	Number of discrete labs  
	Number of discrete labs  
	Number of discrete labs  

	31 
	31 


	Age of current  facilities 
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	Age of current  facilities 

	50 years 
	50 years 


	Number of researchers who will benefit 
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	38 
	38 
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	The University of Toronto Scarborough (UTSC) is home to approximately 13,000 students and a vibrant teaching and research community comparable in size to other comprehensive mid-sized universities in the Ontario system. UTSC offers unique academic learning opportunities through interdisciplinary programs such as Environmental Science and Health Studies, is home to more than 40 co-op options and offers collaborative degree programs with Centennial College. This strong emphasis on experiential learning, combi
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	The University of Toronto Scarborough (UTSC) is home to approximately 13,000 students and a vibrant teaching and research community comparable in size to other comprehensive mid-sized universities in the Ontario system. UTSC offers unique academic learning opportunities through interdisciplinary programs such as Environmental Science and Health Studies, is home to more than 40 co-op options and offers collaborative degree programs with Centennial College. This strong emphasis on experiential learning, combi
	 
	UTSC’s commitment to innovation in teaching, learning and research, combined with significant enrolment demand increases in the GTA, has contributed to a period of unprecedented growth since the early 2000s. While UTSC has benefitted from capital investments such as the Knowledge Infrastructure Program’s contribution to the new Instructional Centre, UTSC requires further investments to accommodate future growth and manage existing aging assets. 
	 
	Current State of Research Laboratories 
	The John Andrews Building (also known as the Science and Humanities Wings) was an award-winning facility when it opened its doors in 1966, but is in need of substantial renovations. Classrooms are over-used to the point of disrepair and teaching and research laboratories in the building are best described as decaying, antiquated and limited in terms of technological ability. 
	 
	The building no longer supports UTSC’s growing teaching and research strengths in health sciences and neurosciences, which include undergraduate specialist degrees in Neuroscience and in Mental Health Studies; a cooperative education program Cell and Molecular Biology; graduate degrees in the neurosciences and life sciences; and international research centres such as the Centre for the Neurobiology of Stress and the Centre for Integrative Behaviour and Neurobiology.  
	Modernization of these spaces will include significant improvements to existing air handling systems, lighting and electrical distribution, asbestos remediation, and updated laboratory facilities including to benches, fixtures, fume-hoods and equipment. The renovations target numerous environmental challenges including the replacement of original leaky single glazed windows with better performing thermal glazing and the reinstatement of long covered-over skylights in south facing laboratories bringing natur
	 
	Overview of Renovations 
	 Renovation of 20 research laboratory spaces that will support and grow UTSC’s award winning research in biological science, psychology, anthropology and growing areas of research such as health studies. Existing faculty waiting for research laboratory space, or sharing with colleagues in less than ideal conditions, and planned new hires, will be provided with space for productive research and the engagement of undergraduate and graduate students with hands-on research experience. 
	 
	 Renovation and growth of the campus-wide Vivarium will remedy serious compliance and space recommendation(s) identified by the Canadian Council on Animal Care (CCAC) (University tri-campus funding at risk) and provide opportunities for growth in animal related research. Currently faculty hires are being delayed in this area of research until space is made available. 
	 
	 Environmental Upgrades will include major air handling unit infrastructure serving the science wing including for the Vivarium to allow the development and expansion of the facility to CCAC Guidelines and include air quality monitoring for energy efficiency. Air handling will also be upgraded to the Andrews building mixed use space in the science wing to allow for energy efficient operation. Demand controlled ventilation and the modernization of the fume hood systems will reduce their substantial energy co
	 
	The UTSC recently decanted the Department of Physical and Environmental Sciences (DPES) to a new building providing the opportunity to renovate vacated spaces in the Science Wing for new uses without the cumbersome need to stage research activities off-site. Further, with the creation of state-of-the-art chemistry teaching labs in the new Environmental Science and Chemistry building (ESCB), several original teaching labs as well as aged research and support spaces can now be converted to new research intens
	 
	Project Readiness 
	A recent comprehensive space plan for the UTSC campus has identified appropriate uses for all vacated spaces, in alignment with academic and strategic plans.  Plans for the first projects are well underway and will be ready for tender at the start of the program in May 2016. Because these spaces are vacant, no staging is necessary for the majority of renovations identified reducing complexity and allowing for staged renovations to occur in a timely manner. 
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	Renewal of existing infrastructure within Biological Sciences, Health Studies, Psychology and Anthropology is required to support a diversity of research strengths and provide the necessary infrastructure to establish modern laboratories by converting existing older infrastructure, for research in areas such as molecular immunology and cell biology research, as well as providing access to core infrastructure more broadly across all four departments. 
	Renewal of existing infrastructure within Biological Sciences, Health Studies, Psychology and Anthropology is required to support a diversity of research strengths and provide the necessary infrastructure to establish modern laboratories by converting existing older infrastructure, for research in areas such as molecular immunology and cell biology research, as well as providing access to core infrastructure more broadly across all four departments. 
	Renewal of existing infrastructure within Biological Sciences, Health Studies, Psychology and Anthropology is required to support a diversity of research strengths and provide the necessary infrastructure to establish modern laboratories by converting existing older infrastructure, for research in areas such as molecular immunology and cell biology research, as well as providing access to core infrastructure more broadly across all four departments. 
	 
	As an example within Biological Sciences, the Centre for the Neurobiology of Stress (CNS) directly supports Neuroscience, Cell Biology, and Immunology research and provides access to core infrastructure across the department. The infrastructure of the CNS represents an investment of over $10M, derived from two major CFI awards that has helped to provide an effective platform for recruitment of excellent faculty with research strength in Neuroscience, and Cellular and Molecular Biology. 
	 
	The infrastructure support requested herein will underscore the success of programs such as our innovative research in molecular biology addresses the gaps in our knowledge of the molecular mechanism underlying the role of novel ion channels in regulating the immune response that impact human health. This research is of strategic relevance to Ontario and Canadian public health systems and will contribute to the advancement of Canada as a world leader in knowledge and innovation. 
	 
	The infrastructure requested will also support the establishment of a leading systems neurodevelopment lab. The University is currently developing plans to expand the animal research facility and enhance behavioural testing space, surgical space, and housing space required for this research. The renovations will include HVAC upgrades, flooring, wall, ceiling and door upgrades to meet Canadian Council for Animal Care standards for testing space. This research will guide clinical efforts for efficient treatme
	 
	Support through the Strategic Investment Fund (SIF) will significantly underscore and accelerate the success of ongoing research programs in the four departments, beyond what be attained in the absence of SIF support, and in so doing, contribute to facilitating the translation and commercialization of potential key discoveries emerging from this research. 
	 
	Improving Scale & Quality of Facilities 
	The projects collectively will support currently unmet need for research facilities in the sciences and advance growth to accommodate research. Not only will serious compliance issues be addressed, but 



	planned growth may occur systematically and without delay. Seven of the current vivarium users are faculty members at earlier stages of their academic careers at UTSC. As their research programs mature and expand, they anticipate their research teams will also grow resulting in increased use of the vivarium. Currently the work of 11 post-doctoral fellows, 44 graduate students and 55 undergraduates is supported by the vivarium. These faculty members estimate that their research teams will grow by approximate
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	The UTSC phased plan can be implemented immediately, with first renovation projects queued and ready for award. Each project may be tendered and awarded separately to independent contractors benefitting the economy of the eastern GTA.  
	 
	 
	Advancing Canada's Climate Change and Sustainability Goals 
	The proposed project would advance Canada’s climate change and sustainability goals in a number of ways. In the most direct sense, the proposed renovations would lead to decreased energy consumption. While we have yet to model the expected reductions for this project specifically, we have realized greater than 40% reductions over reference cases in other recent laboratory energy management projects. 
	 
	The greater potential for such a project to contribute towards Canada’s transformational sustainability ambitions, however, is its ability to act as a catalyst for similar projects and broader learning. While many projects highlight advanced energy efficient design for new buildings, comparatively less emphasis is placed on promoting innovative retrofit techniques. This project represents an opportunity to showcase how to greatly improve the energy efficiency of institutional and broader public sector build
	 
	Lastly, this renovation represents not only an opportunity to be a showcase, but also an opportunity for research. We are currently working with NRCan CanmetENERGY to collected data on our Earth Tube installation, and we intend to install extensive metering in S-Wing ourselves to enable advanced analytics on the retrofit. We are currently engaging students in our Earth Tube monitoring project, and we intend to do the same with the S-Wing renovation. Not only will this advanced metering yield useful informat
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	Figure 5: SWS 
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	Figure 6:SW6 
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