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EXECUTIVE SUMMARY 
 
The Space Review Committee was established by Dean Cristina Amon in September, 2008. 
 
The report is intentionally presented in three distinct and cohesive sections, namely Sections A, B 
and C, to include specific observations from the undergraduate and graduate representatives 
respectively serving on the Committee. Both representatives sought out input through discussion 
and interaction with their respective peer groups in the preparation of these representative 
observations. It should be noted however that no formal town-hall meetings were held and that 
both reports received the full support of the Committee for the Divisional Space Review and 
Development of a Master Plan. 
 
Section A provides valuable insight of the needs of the undergraduate student body which have 
been assembled with input from student colleagues by Mr. Jimmy Lu. Section B provides a 
companion paper from the graduate student perspective which is a trifle more philosophical but 
contains a bold message of the value of passive, active and facilitating stimuli that serve to 
emphasize the importance of both the research facilities and the surrounding environments that 
will attract the very best students. Mr. Dan Sellan is the author of Section B.  
 
Section C provides a compendium of space data, information on the quality of space within 
defined space categories, the shortfall and a listing of the challenging issues with sixteen 
companion recommendations pertaining to space requirements. It is important that this 
information data base effectively serve to facilitate the alignment of the space planning 
requirements with the evolving academic vision, strategies and enrolments to realize these 
objectives. 
 
The Existing Space Envelope: The Faculty of Applied Science and Engineering is presently 
operating within a space envelope of 62,500 nasm on the St. George and Downsview Campuses. 
The collective activities of the Faculty with respect to COU guidelines indicate a shortfall of 
5,000 nasm which is increased to 11,500 nasm based on the needs of a leading edge research 
intensive University and calibrated with respect to space requirements expected by the Faculty 
and 2008/09 enrolments: 


Comment: Space shortfall is 5,000 nasm, but realistically 11,500 nasm of additional space is 
required.  The real impact of this quantitative shortfall is misleading since many of the older 
buildings, and the rooms within these  buildings, used by the Faculty are ill-sized and do not 
allow for efficient space usage without expensive remodeling. 
 
Space Quality & Configuration: A uniform assessment of every room, within all sixteen 
buildings occupied by the Faculty, of the space quality was undertaken. Only 27% of all space 
occupied is assessed as satisfactory for the current purpose, with 4% being of poor quality and the 
significant balance [69%] needing attention. A companion calibration of each of the sixteen 
building is also provided with respect to nine metrics that address:  Accessibility, Asbestos, 
Building Exterior, Elevators, Fire Protection, Electrical Service, HVAC systems, Security Access 
and Washrooms. Furthermore as a result of the historic nature of many of our buildings, most of 
which pre-date the emergence of computer technology, the space is poorly configured for current 
needs so that space is used inefficiently which further compounds the space shortfall. 


Comment: 69% of all space used needs attention; either the room, the building or a combination 
of both. 
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New Space Requirements, Academic Expansion and Strategic Issues: Three specific issues 
are highlighted under the umbrella of new space requirements to provide some quantitative 
measure to more clearly interpret these future requirements. 
1. Any proposed expansion in graduate enrolment will require the expansion of research 
laboratory facilities and office accommodations.  An increase of some 355 graduate students and 
30 new faculty members is estimated to require an additional and conservatively estimated 9,342 
nasm. This reflects an enrolment increase of 25% over the 2008/09 numbers and would increase 
the graduate student to faculty ratio from the current 6.3 to 7. 
2. There is a need to acquire and consolidate more shared research support facilities which 
can service and support researchers across all engineering units. The ECTI facility, within ECE, 
is a good illustration of such shared research facilities that boost collaboration and provide the 
users with expensive research tools that simply cannot be accommodated and afforded in 
individual laboratories.  Such research support space needs to be targeted within any strategic 
expansion. An allowance of some 4,000 nasm is not an excessive objective to accommodate such 
facilities and is consistent with the thrust of the CET [Centre for Enabling Technologies] 
initiative. 
3. Strategic consideration needs to be given to the possible need and value of relocating 
UTIAS to the St George Campus. In time, facilities at Downsview will need to be upgraded and 
the question is whether or not such upgrades are best done at Downsview or within a relocation of 
UTIAS to the downtown campus. Without delving into the pros and cons of such a proposal it is 
important to realize that such a relocation would require that a further 5,500 nasm of space be 
provided for on the St. George campus. 
 
Comment: Each of the above requires additional nasm counts of 9,342, 4,000 and 5,500 nasm 
respectively for a total of 18,842, which is in addition to the established space shortfall identified 
previously 
 
Building Sites & Swing Space: To begin to improve the magnitude and quality of space requires 
an expansion of space and a sufficiently large multi-purpose swing space, estimated to be 2,000 
nasm minimum, to allow for the systematic renovation of existing space in large enough chunks 
to be cost effective for HVAC, asbestos removal improvements etc. Ideally, any new building 
should incorporate multi-purpose swing space that will facilitate the renovation of space will 
which will ultimately also permit the orderly growth of units that are located within that building. 
Off-campus swing space simply not available and is neither an attractive nor cost effective 
option.  


Unfortunately there are only two potential building sites within the Engineering Precinct; the 
Engineering Annex site and the Haultain/Heat Engines/Rosebrugh site that could conceivably 
generate a maximum of 12,000 nasm and 18,000 nasm respectively. In more realistic terms the 
numbers are more likely to be closer to 7,000 and 11,500 nasm respectively with a net gain which 
is considerably less [estimated to be 15,000nasm  [5,500 & 9,500] since the demolished space 
will be lost from the space inventory. Regrettably, both sites are also in difficult building 
locations and costs per new square metre are consequently very high. 


Comment: It is estimated that the magnitude of new space that can be added within the 
Engineering Precinct is unlikely to exceed 15,000 nasm which is considerably less than what is 
required. This presents a very serious challenge for the University and the Faculty. 
 
A macro overview of the tentative space requirements identified is summarized and expressed in 
terms of the net assignable square metre [nasm] requirements. The total value of some 32,342 
nasm is equivalent to approximately 650,000 gross square feet 
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Shortfall [range between COU and FASE]   4,700 [COU]  11,500 [FASE] 
Swing Space, minimum:                                2,000 
25% Graduate Expansion [Expanded Research]                   9,342 
Shared Research Support Facilities                    4,000 
Relocation Strategies, UTIAS                     5,500 
                                32,342 
 
It is immediately obvious that this total requirement on the St George Campus well exceeds the 
15,000 nasm that might be created within the Engineering Precinct. This situation needs to be 
immediately clarified in discussion with the central administration of the University. Clearly the 
strategy needs to allow for the acquisition and consolidation of properties that might include 
CAMH as well as properties on College Street that extend from University Avenue to as far east 
as Bathurst Street. Alternate sites, off campus, need to be defined so that improved long term 
planning might be possible on these sites as well as the relocation of activities within the 
Engineering Precinct Buildings. To illustrate:                                                           .   
 
i) a site in close proximity to the Engineering Precinct Buildings, possibly on College Street, 


could potentially be used to erect meaningful multi-purpose swing space [laboratories and 
offices] to facilitate a systematic renovation of existing space within the Faculty to be 
initiated. Alternately, such space could be incorporated into an independent commercial 
project and leased to the University.                                                                                          .   
 


ii) it would be appropriate, given the shortage of building sites plus the extensive infrastructure 
clean-up costs for adjacent buildings within the Engineering Precinct that alternate building 
footprints, either within or outside the Engineering Precinct, be carefully considered to 
evaluate and assess i) the significantly increased cost of the space per unit areas and ii) the 
need to continuously upgrade and renew deteriorating space and surroundings within the 
Engineering Precinct. An illustrative example would be to assess the preferred footprint for 
the proposed Centre for Enabling Technologies CET, currently targeted for the Engineering 
Annex site with a site outside, but adjacent to, the Engineering Precinct. A key consideration 
and constraint is obviously the need to identify and secure these external sites. Similarly, a 
new UTIAS building could conceivably be located on a possible College Street site, but each 
of these twin options needs to be fully investigated. It is however critical in all these 
undertakings that well defined space plans for any potential new building be developed with 
cost estimates for different footprints and locations so that we are prepared to move with 
speed when the funding opportunity arises; identifying potential sites is therefore of critical 
importance to address these opportunities. 


 
The Centre for Enabling Technologies, CET: During the current space review a User 
Committee was established to address the requirements of a proposed CET. The intent of this 
building, defined outside of the current Space Review Committee, was to develop shared research 
support space targeted at enabling technologies, specifically nano- & micro-fabrication, optics, 
and materials characterization infrastructure etc.  The proposed space envelop is 6,000 nasm and 
allows some 20% of the total space to be used for offices and supporting accommodation for 
researchers. The space lost to accommodate the new building on the site of the Engineering 
Annex is 1,432 nasm, so the net gain will be 4,568 nasm. Funding for this project has 
unfortunately not materialized as of June 1st, 2009. However, the need for these research facilities 
has not dissipated and it is important to continue to develop the enabling technologies concept 
and prepare a revised and comprehensive space plan for CET on the Engineering Annex Site as 
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well to explore the possibility for alternate sites1 in readiness for when potential Government 
funding opportunities arise. The CET User Committee will finalize a User Report for approval by 
Governing Council in the fall of 2009, consistent with the overall space requirements of the 
Faculty. 
 
Construction & Renovation Costs:  It is always useful to provide a brief quantitative 
assessment of the replacement costs of all facilities: An estimate of the construction replacement 
cost for the 62,333 nasm of space presently occupied by the Faculty when using an average 
building cost of $11,000 per nasm would amount to $700 million. Comparative costs that provide 
some measure of context are: the BCIT at a cost of $112 million for 19,000 nasm constructed in 
2000, and the CET now estimated at $100 million for 6,000 nasm in 2010. 


Within the Faculty some 4% of all space [2,590 nasm] is classified as poor. 69% of all space 
[42,980 nasm] needs attention with the remaining 27% [16,800 nasm] assessed as adequate. A 
reasonable estimate of the cost to elevate the 73% of inadequate space, based on a moderate 
average cost of $5.500 per nasm, would require $250 million which is indeed significant and 
excludes the additional costs for temporary relocation and the rental of swing space. The 
magnitude of this capital investment required serves to demonstrate the challenge and is certainly 
consistent with established levels of deferred maintenance that exist within the University. 
 
Recommendations: Sixteen recommendations are provided throughout Section C. The complete 
set of recommendations are assembled and subsequently repeated in the Report, followed by key 
observations and recommended actions. 
 
 
 
 
 


                                                 
1 Sites yet to be identified on College Street or possibly other sites on the St. George  Campus 
such as the parking lot immediately north of the Galbraith Building. 
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MANDATE OF THE COMMITTEE 
 
The availability of space in support of teaching, research, and administration is of critical 
importance to the Faculty.  This review is being initiated to evaluate the quality and quantity of 
existing space within APSE, and to determine the current and projected space needs of the 
Faculty. This review will identify space deficiencies (including underutilization), inform on 
allocations of any available space and possible reallocations of existing space, and provide the 
basis for new space plans.  In turn, the project will help promote the need to value space 
appropriately and use space efficiently.  The resulting new space plans will be incorporated into 
the Faculty’s strategic plan and guide fundraising efforts. 
 
 
Membership of the Committee 
Stewart Aitchison, Vice-Dean, Research, APSE 
Vanessa Abaya, Executive Director, Advancement, APSE 
Grant Allen, Vice Dean, Undergraduate Studies, APSE 
Gloria Bryan (secretary), Operations Manager, APSE 
Chris Damaren, Vice Dean, Graduate Studies, APSE 
Jimmy Lu, Vice-President, Student Life, Engineering Society, APSE. Elected President, 2009. 
Gail Milgrom, Managing Director, Campus & Facilities Planning 
Steve Miszuk, Director Planning & Infrastructure, APSE 
Tom Nault, Associate Registrar & Director of Academic Scheduling, APSE 
Dan Sellan, Graduate Student, Department of Mechanical & Industrial Engineering, APSE 
Elizabeth Sisam, Assistant Vice-President, Campus & Facilities Planning 
Ron Venter (Chair), Professor Emeritus, APSE  
 
 
Terms of Reference 
After verifying the complete divisional inventory of space, including local classrooms, the 
working group will: 
 
• Determine the occupancy and utilization as compared to the Council of Ontario Universities' 


(COU) and the University’s space standards.   


• Evaluate the quality of the space and identify space that requires renewal for high service or 
low service activities, and space that has such significant deficiencies as to make renewal 
impractical. 


• Determine an estimated cost of renewal for space identified as requiring improvement. 


• Recommend occupancy changes to improve efficient use of existing space. 


• Create a comprehensive master plan that identifies the short, medium, and long-term 
renovations and building upgrades required, based on departmental input and academic plans. 


• Identify potential development sites for capital projects, both within and adjacent to the 
Engineering precinct. 


 
 
Initial Draft Report  
Submitted to:    Dean Cristina Amon on March 25th, 2009 
Draft for Faculty Input 
Submitted to:    Dean Cristina Amon on June 9th, 2009
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SECTION A: REPORT ON UNDERGRADUATE STUDENT SPACE 
 
 
INTRODUCTION 
 
To an undergraduate student, university is an opportunity to learn, experience and create 
memories. Since the University of Toronto Faculty of Applied Science and Engineering is 
regarded as one of the world’s best engineering institutions, these are important aspects to keep in 
mind when advancing the Faculty. For the Faculty to progress many aspects must be considered, 
one of which is student space. 


This document, Section A, suggests to the Faculty which types of undergraduate space are needed 
and the level of desire for them. This report specifies the current needs of the students and as 
needs evolve so should this document with the guidance of the current Vice President Student 
Life of the Engineering Society. 


Although all space is required at some point in the future, this report provides a better feel for 
what undergraduates currently desire and have. The report separates the high, medium and low 
priority spaces. High meaning there is a large demand and low supply and so on for medium and 
low. Another category of space included is ‘stock’ space. This type of space is seen as necessary 
for any building to have for it to be attractive, functional and accessible. 


The information contained here will help create a more holistic view of space requirements and in 
turn, more informed decision making. The quality, quantity and types of space are very important 
to the University, the Faculty and the Students. Proper spaces for students foster a better learning 
experience, create a more rounded individual and keep the experience one to be remembered. 
 
HIGH PRIORITY SPACE 
 
Multipurpose Studying Rooms: Multipurpose rooms can be used for academic, extracurricular 
or professional purposes. Currently there are none of these rooms within the Faculty of 
Engineering. Students use libraries primarily as quiet study space and less frequently for group 
work since traditionally2, as already noted, this environment is often perceived as quiet space. 
Group work may sometimes be done in hallway seating environments (primarily found in the 
Bahen Centre). 


Specific uses of rooms could be: quiet studying, group meetings, group work, club meetings (for 
clubs without offices) and interviews for employment opportunities. Another purpose could 
include the hosting of the University of Toronto Engineering Kompetitions which requires small 
separate rooms for competing teams to design, consult and discuss. 


Amenities such as whiteboards, markers, internet (wired and wireless), many outlets, a desk or 
large table and several chairs should be provided. Conceivably, a projector may even be of use 
(assuming the size of the room is not a constraint). An alternative could also be a display instead. 
Since these rooms will be a relatively new concept to students, an effort should be put into 
informing the students of them. 


Students should be able to use the rooms within short notice (or even no notice) but how this is 
achieved will be left up to the designers. 


                                                 
2 Campus Libraries do allow group work and even food in the library. Projects to improve and expand 
study space within our Libraries is on-going and this collaboration to develop and enhance the support 
structure of our libraries is necessary to fully utilize our collective resources.  
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Club Workspace: The University of Toronto Engineering Society has 58 affiliated 
undergraduate clubs in the 2008-2009 academic year. These clubs range from cultural, to design, 
to professional. These clubs provide students with hands on experience, exposure to a variety of 
ethnicities, development of their artistic capabilities and with the general ability to pursue 
something students are genuinely interested in. 
Due to the large range of clubs each club’s needs are almost always specific and a general room 
for the club to use is difficult to detail. A variety of different sized rooms with very versatile 
furniture and storage capabilities would be ideal. A concept similar to the multipurpose rooms 
mentioned above may even be suitable. There are also several design clubs that require large open 
accessible space for large-scale projects (such as cars, canoes, sets (Skule Nite), and aircraft). 


When deciding which clubs should receive the space (unless there is enough rooms to house all 
clubs) it would probably be best to liaison with the club’s representative, the Vice-President 
Student Life of the Engineering Society and the administrator of the space. It should be noted that 
all clubs are grateful for the current space allocated and would prefer not to move. 
 
MEDIUM PRIORITY SPACE 
 
Student Society Space: The Engineering Society is an overarching body that provides 
extracurricular opportunities and services to over 4500 students. The Society requires office space 
for their day to day operations. The space should be conducive to work and in a location relevant 
to its purposes. 


Space should typically be in the form of open offices. A large cubicle or room with 4 to 6 desks 
allow for collaboration as well as individual work. 


Storage Space: Clubs and the Engineering Society have a need to store tools, materials, retail 
items, archives and other miscellaneous objects. Many clubs and Engineering Society Councilors 
don’t require an office but need a storage facility instead. 


Specific space could be a large room with several lockers or smaller variable size rooms 
contained inside. The space should have the ability for shelving units (or the lack of) for 
differently sized items. 


There are possibly potential opportunities for this type of storage space to be incorporated under 
stair wells and/or in rooms that all ill-suited for any functional use other than to provide new 
storage possibilities. 
 
LOW PRIORITY SPACE 
 
Common Rooms: Common Rooms are mainly used for social activities such as tournaments, 
smokers, luncheons and small gatherings. They are also a central location for the discipline to sell 
tickets to their dinner dance, build camaraderie and vote for the next year’s executive body. 


Currently, the quality and availability of space is not an issue but if the population in the 
discipline grows and as the space exhibits wear and tear there will likely be need for action. 
 
STOCK SPACE 
 
Lockers: Lockers provide all students, but particularly commuter students, with a convenient 
method of storage and space for materials. The number of lockers within any building should 
preferably be proportional to the percentage of lectures planned to be held in that building to 
facilitate effective use; expanding the locker supply within the Bahen Centre, with its large 
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number of lecture halls, could be strategically advantageous. Locker maintenance and 
management can present a myriad of issues and operational procedures very much depend on 
establishing hard data on the supply and demand relationship. Major discipline student clubs 
currently administer the lockers within  home building i.e. the lockers in Galbraith are overseen 
by the Undergraduate Civil Engineering Club or the Engineering Society when the building is 
less discipline specific. Clubs do generate some revenues from the locker rental which supports 
their operation. Students would welcome an open discussion/ think-tank that could streamline and 
quantify all aspects of the supply,/demand, priority use and the efficient operation of lockers in 
support of student needs. 


Cafeteria/ Food dispensers: Within the Engineering Complex there is only need for one central 
cafeteria with multiple types of fare. Several other small dispensers can be spread throughout the 
buildings. Currently, there is no such cafeteria so most students resort to nearby ones such as the 
one in the Medical Sciences Building or those on College Street. 


A cafeteria that is attractive in aesthetics and cuisine to undergraduates, graduates, faculty, 
administration and staff would be most favorable. 


Wireless Computing: It has become more and more common for students and staff to use 
laptops. As this trend continues, the demand for wireless internet will increase. Functions such as 
wireless printing and remote access to software on the Engineering Computer Facilities also push 
the need for wireless internet. Although not required everywhere, common rooms, cafeterias, 
student work space and even lecture halls would be areas where wireless would be used the most. 
The current services should also be checked with projected wireless maps. 


Bicycle Parking: People who commute by bicycle need a secure place to store their vehicle. The 
increase of bike lanes, awareness of the global environmental issue and bike friendly transit in 
Toronto may increase the number of students who cycle to school. Bike locks are more than fully 
utilized except for during the summer and winter. It would also fulfill the Faculty’s mandate to 
become more environmentally conscious. 


The main concern with bicycle parking is security. Parking should be in a well lit, well travelled 
area and even surveillance is suggested.  


Grounds and Gardens: During the warmer seasons students tend to congregate outside of 
buildings between classes and converse. King’s College Rd. is a good example of where the front 
of each building has some small area casual conversation can take place and sometimes a nice 
place to have lunch as well. 


The continuation of this space in new buildings is highly encouraged to increase the aesthetics 
and provide facilities for outdoor activities. 


Hallway Seating: Hallway seating performs a similar function to grounds and gardens. It is 
typically where people can gather and have casual conversation. Students also typically use 
hallway seating while in between classes. If the hallway seating has a table then it also serves as 
somewhere to eat or study. 


A main concern is of people crowding around their next lecture and hallway seating away from 
the entrance and exit can decrease the congestion. 


Computer Access Space: Although the use of laptops has grown most students still require 
computing facilities. Currently, the facilities are at capacity during peak periods. As the 
undergraduate population grows there will be a need for the creation of new facilities. 
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AMBIGUOUS SPACE 
 
Commuter Space: There may be a need for space specifically designed to accommodate 
commuting students. With long hours of classes it is difficult for many students to take a quick 
trip home in case they fall ill or require privacy (which their respective common rooms do not 
provide).  


The exact need and demand for this space can be determined by a simple survey of commuting 
students. 
 
Spiritual Space: With many ethnicities at the University of Toronto and the Faculty of Applied 
Science and Engineering there is an on-going need for spiritual space. The University’s Multi-
faith Centre plus the prayer room within the Bahen Centre do serve the students very well. The 
oversight provided by the Faculty and University on spiritual space is recognized and appreciated. 
 


 13







SECTION B: INSIGHTS ON SPACE AND STIMULI 
 
PREFACE 
The following discussion was inspired by the following quote from The Boyer Reporti on 
education in research universities: 
 
The history of scientific and technical discovery teaches us the human race is poor in independent 
thinking and creative imagination.  Even when external and scientific requirements for the birth 
of an idea have long been there, it generally needs an external stimulus to make it actually 
happen; man has, so to speak, to stumble right up against the thing before the right idea comes. 


- Albert Einstein 
 
The Boyer3 report illustrates the university environment as an intellectual ecosystem and 
discusses connecting students to the great research minds that attracted them to that university in 
the first place. 
 
The term external stimulus is written in bold text here to emphasize its importance, as it will be 
the underlying derivative of this work. 
 


GRADUATE STUDENTS 


The primary interest of some 1419 registered graduate students within the Faculty of Applied 
Science and Engineering is research.  This mandate very much coincides with that of the 
University of Toronto, as both strive to have the University of Toronto be respected as one of the 
foremost research-intensive universities in the world.4 Trusting that decision makers at the 
university will ensure that support for our ongoing success in research continues; the first section 
of this report [Section B] will speak to some of the lighter aspects of the graduate experience, 
such as student life.  The second section of this report will speak to the highest priority space 
needs for graduate students. 


BEYOND ‘NASM’5 ALLOCATION FOR GRADUATE STUDENT SPACE 


All research universities strive to provide adequate support for their faculty, researchers, graduate 
students and staff, while great research universities often provide generous amounts of funding, 
equipment and space to perform groundbreaking research.  However, simply supplying all of the 
tools necessary to execute world-class research does not automatically produce world-class 
results.  As articulated by Albert Einstein in the preface, many scholars feel that they often 
develop their best work upon being inspired or stimulated by an external source.  


This discussion aims to introduce several external stimuli that could aid in promoting an 
environment where stumbling against the thing happens with the greatest of ease and frequency.1  


Here we break the term external stimuli into three categories: passive stimuli, active stimuli and 
facilitating stimuli. 


                                                 
3 The Boyer Commission on Educating Undergraduates in the Research University. “Reinventing 
Undergraduate Education: A Blueprint for America’s Research Universities”.  pp. 9. 1998. 
4  U of T’s Unique Role in Canada; President David Naylor, U of T Magazine, Winter 2009 
5  Nasm, net assignable square metre 
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Passive Stimuli: The term passively stimulated will be used to describe an event when the space 
or environment within which we work inspires creative thought.  The University of Toronto, 
continuously constructing since 1827, is fortunate to house many attractive structures with 
architectural styles ranging from Victorian to Romanesque to Modern and any combination 
thereof6.  This coupled with a commitment from the university to meticulously maintain scenic 
gardens and passageways results in an environment that invites researchers to temporarily take a 
step back from their work and reflect on their task at hand.  
 


 
Figure 1. Bamboo gardens between Rosebrugh (est. 1919) and CCBR (est. 2006). 


 
Keeping with this tradition, the University of Toronto recently built a remarkable 20,000m2 


building to contain cellular and bimolecular research (Terrence Donnelly Centre for Cellular and 
Bio-molecular Research – CCBR).  In addition to providing researchers with world-class 
laboratory space, designers and architects were able to include many charming gardens and 
passageways inside the structure, thus providing a space that has the ability to passively stimulate 
without the need for one to leave the building.  This trend of paying special attention to the ability 
of a workspace to positively stimulate creative thought, whether it be through physical details or 
overriding themes, needs to be continued in the preliminarily design process when planning 
future research and student facilities. 


Active Stimuli: Within the Faculty of Applied Science and Engineering it is felt that posters, 
which are proudly displayed outside of laboratories, can actively stimulate and educate 
researchers and students passing through hallways.  The Department of Mechanical & Industrial 
Engineering (MIE) is taking this one step further by donating framed wall space where 
researchers and students can permanently and professionally exhibit their research achievements.  


                                                 
6 The Campus Guide, University of Toronto. An Architectural Tour by Larry Wayne Richards. Princeton 
Architectural Press. IBSN 078-1-56898-719-4, 2009. www.papress.com 
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Recently, MIE has also utilized technology to inform passers-by of their current research by 
mounting a large flat panel display in the foyer of their main building that broadcasts a slideshow 
of researchers and their work.  For years corporations have used such strategies to market their 
products to a specific demographic.  This method should be explored within the context of a 
research institution with the consumers being researchers and students and the product being 
knowledge and awareness. 


Facilitating Stimuli: People are not only stimulated by their environment, but they are also 
inspired by the people they spend time with.  To assist stimulation, spaces surrounding 
researchers must be designed to facilitate communication.  This is relatively easy to accomplish 
yet it is often not implemented.  Seats, tables, benches, ledges and even couches can be located 
around the university to facilitate communication and collaboration between researchers and 
students.  New buildings such as the Terrence Donnelly Centre and Bahen Centre have 
incorporated such features into their architecture, however many of the older buildings on campus 
lack these features.  The majority of the buildings that house the Faculty of Engineering possess 
dimly lit hallways with closed solid doors that act to isolate colleagues rather than invite 
collaboration.  This situation can be improved as a number of buildings currently have adequate 
space to add features that can promote collaboration such as an intelligently placed table with 
chairs or comfortable couch. 
 


 
Figure 2.  Seating located in a hallway of the Terrence Donnelly Centre. 


 


Students and researchers can use these as a place to sit and read papers (active stimulation) or as a 
common location to congregate and discuss their current work.  Although many of the 
engineering facilities have common rooms, these are often stashed away, out of sight and out of 
mind, where access is only granted after successfully entering a door code.  These common 
rooms do little to invoke a conversation, and often remain empty with the exception of lunch hour 
(which many supervisors may argue is a good thing).  In contrast, many of the benches and chairs 
that adorn the halls and passages-ways of Terrance Donnelly and Bahen Centre’s are filled with 
researchers who are enjoying a temporary break from their research tasks.  Here they attempt to 
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gain advice and work out their latest hurdles with colleagues from down the hall.  This type of 
collaboration and inspiration can only be accomplished when the space outside of the lab is as 
effective as the space within it. 


In this discussion three types of external stimuli are introduced: passive stimuli, active stimuli 
and facilitating stimuli, all of which can be incorporated into our research space to generate an 
environment that promotes creative thought and invites collaboration. 


Although world-class research can be performed in a space that is not specifically designed to 
stimulate and inspire, a research facility that has the ability nurture creative thought would 
undoubtedly increase the odds of stumbling against the thing we may or may not be looking for. 
 


PRIORITIES FOR GRADUATE STUDENT SPACE 


Thesis Based Graduate Students: Although generating a research space that can inspire creative 
thought and promote collaboration is identified in the first section of this report, we must not 
forget that first and foremost research itself is paramount.  The ability to perform high quality 
research is of greatest interest for thesis based graduate students.  Providing students with 
adequate resources to perform research, such as laboratory space, equipment and support are a 
must for a research-intensive university to be successful.  The Faculty of Applied Science and 
Engineering has been able to provide adequate support for its graduate students and as a result 
boasts a very successful history in research and scholarship, but can we do more?   More space, 
more equipment and more support translate into more opportunity for research and collaboration.  
Expanding resources available to graduate students to perform new and exciting research is 
identified as a highest priority when considering space allocation. 


Masters of Engineering Graduate Students: With an expansion of the professional (non-thesis 
based) Masters of Engineering program looming, one must ask the question: Where are we going 
to put all of these students? 


Currently there is no official space allocated to students enrolled in the Masters of Engineering 
(M.Eng) program.  The lack of space allocated solely to the M.Eng student body leaves them 
without a sense of ownership.  Current students are making due by utilizing the few locations on 
campus where they can sit and work.  However as M.Eng enrolment increases these spaces will 
quickly become less than adequate to house the growing student body.  Campus libraries make 
for a quiet place to study however they are less than ideal for collaborative or group work and do 
nothing to connect the graduate student to the great research minds that attracted them to this 
university in the first place.  An intelligently placed and designed multi-purpose room(s) for 
M.Eng. students is one solution to this soon to be pressing issue.  This is not a new idea; within 
the Faculty, undergraduate students have an undergraduate room allocated for each department.  
This space not only provides the student body with a sense of tenure, a home away from home, 
but it also provides a place where students can congregate and perform group work or sit and take 
a break from their demanding course load.  As the popularity and subsequent demand for 
professional engineering graduates increase, the need to actively and directly facilitate these 
students becomes apparent. 
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SECTION C: SPACE REVIEW REPORT: 
 
1.  INTRODUCTION: THE FACULTY OF APPLIED SCIENCE AND ENGINEERING  
 
The Faculty comprises five Departments7 and two unique Institutes8. In addition to the many 
excellent, accredited undergraduate programs offered within the five departments, the Faculty, 
through the Division of Engineering Science, also offers the prestigious Engineering Science 
program within which new and innovative technology options, i.e. nanotechnology, optics etc. are 
provided. 


In 2008, the total full-time, undergraduate enrolment in the Faculty was 4,050 students, with 
15.4% international student participation. At the graduate level, the total head count for 2008 was 
approximately 1420 students. In the corresponding period [2008], the total research funding 
(including GRIP) secured by the approximately 224 academic faculty members approached $60 
million. 


While the above provides an oversimplified, encapsulated and quantitative snapshot of the 
Faculty and its impressive achievements over the past 130 years, the challenge for the immediate 
and long-term future is how best to collectively plan for the infrastructure that will attract the best 
and brightest students, faculty, and personnel to contribute to the well being of society. 


It is therefore appropriate to also summarize [albeit briefly and in point form] the targeted 
academic vision of the Faculty in this review of space and the development of a master plan, to 
address these requirements. 
 
Strategic Directions in the Planning the Faculty: 
  


1. Planned growth in postgraduate research and education plus the development of 
professional Masters programs to benefit the transfer of new knowledge to industry. 
The ratio of graduate to undergraduate student enrolments could shift so that 
graduates comprise up to 40% of all enrolments. 


2. Enhance the student experience and the complete learning experience. 


3. Promote Globalization of the profession through an international student body, 
targeted student exchanges, and meaningful research collaborations. 


4. Foster the promotion of Enabling Technologies with particular emphasis on the 
following areas of research endeavour: 


 
 Bio-Engineering  Energy / Sustainability [Environment] 


  Information/Computers   Nanotechnology 
 


To achieve these objectives, a comprehensive and systematic approach is required. The extensive 
facilities available within the Faculty have been developed over a long period; many surviving 
buildings are historically significant as a result, but have become dated and too often ill-suited to 


                                                 
7 Departments of   Chemical Engineering and Applied Chemistry, CHEM 
   Civil Engineering, CIV 
   Electrical & Computer Engineering, ECE 
   Mechanical & Industrial Engineering, MIE and 
   Material Science & Engineering, MSE 
8 Institute   for Aerospace Studies, UTIAS 
   of Biomaterials and Bio-Medical Engineering, IBBME 
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accommodate modern engineering and applied science needs.  Therefore, the approach is to 
assess the space inventory, the perceived quality thereof, and to better define a road-map for 
upgrading facilities as new opportunities are explored and identified to construct new space, with 
full recognition of what currently exists. 
 
2. SPACE OCCUPIED BY THE FACULTY  


 
The Faculty is predominantly located within some twelve buildings on the St George Campus 
accessed from College and St. George Streets, as well as King’s College Road - the Engineering 
Precinct at the south end of the St. George campus.  The early buildings that are today essentially 
totally occupied by the Faculty include the early Mining, Haultain, Rosebrugh and old 
Mechanical Buildings, all of which date back some 90 years or more. The new Mechanical  
(immediately post WW II)  Galbraith, and Wallberg Buildings were added as the Faculty 
expanded during the nineteen fifties and are in excess of fifty years of age, erected with no central 
air and well in advance of computer-age technologies. The reconstructed Sandford Fleming was 
reopened in 1980, followed by the Pratt Building extension to the Wallberg Building in the early 
nineties, and finally the expansive, new Bahen Centre in 2002 in which the Faculty has an 
approximately 50% stake. 


The complexity of what comprises the Engineering Precinct is most conveniently shown in 
ILLUSTRATION 1, an aerial view of the south-end of the St. George Campus. The engineering 
buildings have been labeled with the formal University identifiers9. Other buildings, not shown, 
that are now used to accommodate the activities of the Faculty include 256 McCaul Street and 
rented space at New College and 245 College Street. 
 


 
ILLUSTRATION 1: The Engineering Precinct at the south-end of the St. George Campus. 
College Street is in the immediate foreground, with St. George Street shown on the left and 
King’s College Road on the right, extending to the domed, recognizable Convocation Hall. 


                                                 
9 BA Bahen Centre for Information Technology  GB Galbraith Building 
  WB Wallberg Building    SF Sandford Fleming Building 
   EA Engineering Annex    EA Electro-Metallurgy Lab Building 
   PT Pratt Building     MC Mechanical Building  
   MB Mining Building     HA    Haultain Building   
   DC Terrance Donelly Centre for Cellular  &  RS Rosebrugh Building 
    Bio-molecular Research    
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In addition to these fifteen buildings, the University of Toronto Institute for Aerospace Studies 
[UTIAS] is located on the Downsview Campus, which is located east off Dufferin Street, north of 
Finch Avenue W., some 18 km north of the St. George Campus. An aerial view of the 
Downsview Campus is provided in ILLUSTRATION 2.  The single level UTIAS building is 
located at the centre, together with the circular testing laboratory (built for the evaluation of air 
cushion vehicles). The multi-storey buildings on the left are federal laboratories and are not part 
of the University’s Downsview Campus. It is important in all planning studies to address the 
infrastructure needs at both the St. George and Downsview sites. 
 


 
ILLUSTRATION 2.  Aerial view of the Downsview Campus. In recent years the University has 
constructed a major library storage facility, bottom right corner, on the Downsview Campus. 
 
APPENDIX A provides a detailed space inventory, dated November 2007, for each of the 
Engineering Precinct and Downsview Buildings. Every line entry identifies an area which is 
either classified as assignable or non-assignable space, together with a category code, category of 
space, i.e. a research lab, office etc, and the area [nasm] of the room. Each line entry of assignable 
space has also been colour-coded to assist in the identification of space allocated to the various 
academic units.  Each building file within Appendix A is also provided with a brief record of the 
file [at the conclusion of all entries] to summarize the space allocation within that building. 


The total space available for all activities on-going within the Faculty is approximately 62,284 
nasm10. TABLE 1 provides a comprehensive summary of the space, recorded in nasm and 
derived from APPENDIX A, which is available to each of the academic units within the Faculty.  


                                                


 


 
10 The quantification of space is most conveniently conveyed in terms of net assignable square metres 
[nasm]. In all buildings there is assignable space such as offices, laboratories, classrooms, storage areas that 
can be assigned to particular users. There is also non-assignable space such as the corridors, washrooms, 
mechanical plants, etc., that cannot be assigned but are essential, for obvious reasons, for all users. The sum 
of the assignable and non-assignable space, plus allowance for wall thicknesses throughout the building 
(which can be considerable), give rise to the gross square metres [gsm] for the building. The ratio of the 
gsm to nasm is a good indicator of the feel of a building. Buildings with a ratio of 1.6 have a claustrophobic 
feel; corridors are narrow and the environment, in general, is not a positive experience. For university 
buildings the target ratio is around 2, but not less than 1.8; University buildings need to incorporate 
available crush space, wide corridors, fair-sized washrooms, and social space [nooks and corners] for 
students and colleagues to interact creatively. 
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The names of all buildings are identified on the extreme left column. Columns G to M identify 
the five Departments and two Institutes within the Faculty; each of these is independently colour- 
coded to facilitate the reading of the Space Review Report. For example, column J serves to 
identify ECE [Electrical & Computer Engineering], is colour-coded dark blue, and provides the 
nasm occupied by ECE within each of the seven buildings, namely the Engineering Annex, 
Bahen, Galbraith, Pratt, Sandford Fleming, Wallberg and the CCBR respectively. Row 17 also 
defines the total nasm allocated to ECE, namely 16,280. Columns E and F identify the magnitude 
and locations of space for the Dean’s Office and the Division of Engineering Science; the former 
will be subsequently detailed to clarify the full extent of how this space is assigned, i.e. 
Registrars’ Offices, Administration, Advancement & Alumni, Engineering Computing Facility, 
etc. 


TABLE 1 also provides considerably more information. Column A identifies the non-assignable 
space and column B the space within each building that is assigned to activities not controlled by 
the Faculty. Fortunately, most of space not assigned to the Faculty within the Engineering 
Precinct Buildings is space that is assigned to OSM [Office of Space Management] and to 
Departments and or Research Centres that are very synergistic with the Faculty, in one way or 
another.  For example, within the Bahen Centre some 10,093 nasm, which is marginally greater 
than half the assignable nasm available, is assigned to non-Faculty activities, specifically, OSM 
and the Departments of Computer Science, and Mathematics. Finer details, recorded in column 
D, identify the BUL & KMDI space holdings within the Bahen Centre, and the Student 
Engineering Society space within the Sanford Fleming. 


Finally, in column Q, the gross to net assignable ratio for each building has been evaluated. The 
Mining Building, with its gracious corridors, at 2.24 and the Bahen at 1.95, are good illustrations 
of user-friendly buildings, as compared to the Haultain and Mechanical Buildings, which fall 
below 1.6. 


A close examination of TABLE 1 will reveal that all five Departments are essentially scattered 
across 4 to 7 buildings, with only the Department of Chemical Engineering and Applied 
Chemistry constrained within three buildings, and certainly the predominant landlord within the 
Wallberg Building.  
 
APPENDIX B provides expansive additional insights into the location of each academic unit 
within the Faculty by illustrating:  


• the amount of space assigned to a particular academic unit within each floor of the 
Engineering Precinct and Downsview Buildings, see APPENDIX B3, TABLE  B3.1, and  


• the extent of the space within each of the Engineering Precinct Buildings that is used by 
others, notably OSM and the Faculty of Arts & Science, see APPENDIX B3, TABLE B3.2. 


 
RECCOMMENDATION 1 ……….ON UNIT LOCATIONS 
The fact that Departments are dispersed across numerous buildings is viewed by the Space 
Committee as a positive outcome for future planning. Departments have been historically 
structured to develop and deliver discipline-specific, accredited, undergraduate programs. For the 
undergraduate student, the optics and delivery of each specific undergraduate program is an 
important cornerstone; for this reason it is important that each Department continue to have a 
defined undergraduate home in a particular building, which would typically house the Chair’s 
office, undergraduate studies offices and personnel, student common rooms, club space etc., to 
provide a very visible departmental home for the undergraduate to foster a sense of belonging. In 
contrast, at the graduate level the department focus, while still significant, is considerably 
reduced, and, while it is necessary to provide an administrative focus with respect to graduate 


 21







admissions, scholarships, and graduate accommodations, the growing research thrusts are towards 
research integration and the use of shared research facilities. It is this need for integration and the 
establishment of focused research groups and costly facilities that increasingly cuts across all 
Departments and will enable [and facilitate] the outreach by Departments into different building 
locations to be used to advantage. Nevertheless, it should be recognized that Departments, 
Institutes and Centres as well as interdisciplinary research groups do foster a collaborative sense 
of participation and team spirit which needs to be nurtured and sustained and which is difficult to 
more duplicate as entities increase in size  


 
The recommendation is not to attempt to consolidate each Department at a single location, 
but rather to maintain a visible core location in support of the undergraduate program 
identification and delivery, but with effective research tentacles to promote interactions 
across building and departmental boundaries. 


 
 


3. QUALITY OF SPACE OCCUPIED BY THE FACULTY  
 
TABLE 1 has identified the quantity of space which is available to each of the seven academic 
units, plus the Dean’s Office and the Division of Engineering Science.  The numbers are 
summarized, and colour-coded, as follows: 


 
UTIAS 5175 nasm UTIAS 


     CHEM 8774 nasm CHEM 
CIVIL 7277 nasm CIVIL 
ECE 16260 nasm ECE 


IBBME 2937 nasm IBBME 
MIE 11585 nasm MIE 


MSE 4492 nasm MSE 
EngSci 486 nasm EngSci 


Dean’s Offices 4513 nasm Dean’s Offices 
 


What these numbers do not provide is: 


• the quality of the space that is available to the Faculty and, 
• the amount of quality space required by the Faculty to elevate and maintain its educational 


and teaching achievements within the select company of the top ten engineering schools in 
the world. 


 
To adequately assess the quality of space it was important that a consistently uniform assessment 
of each room be undertaken. The Director of Planning & Infrastructure and Member of the Space 
Review Committee, Mr. Steve Miszuk, undertook this task, working collaboratively with 
appointed representatives from each of the academic units. 


Every line entry in the space inventory of the November, 2007 data base, APPENDIX A, was 
assessed with respect to: 


• Adequate for current use  
• Needs attention, or  
• Poor 


In addition, the category code and use category for each line entry of the November 2007 
reference data provided in APPENDIX A was reviewed and updated to incorporate changes of 


 22







function (e.g. conversion of a laboratory to graduate student accommodation), renovations, and 
non-factual information. The results of this extensive investigation are presented in APPENDIX 
C for each of the Engineering Precinct Buildings: the particular quality assessment for each line 
entry is identified in the extreme right columns for the subsequent tabulation to provide some 
measure of quantitative assessment for each room within each building.   


It was also considered necessary and important to supplement the individual line entries, 
associated with each individual room, with a broader global assessment of each building for each 
of the following nine key metrics: 


Metric 1: Accessibility into the building and within the building 
Metric 2: Asbestos status within the building [impact on cost of renovation is significant] 
Metric 3: Building Exterior [roofs, windows etc.] 
Metric 4: Elevators    
Metric 5: Fire Protection 
Metric 6: Electrical Service, specifically availability of power. 
Metric 7: HVAC Systems 
Metric 8: Security Access, and 
Metric 9: Washrooms 


 
THE NINE METRICS detailing the GALBRAITH BUILDING 


Accessibility Limited to one north entrance, with lack of ramps at interior stairs affecting full access, 
below standard elevators and washrooms. 


Asbestos 
A designated asbestos building with friable, sprayed, asbestos fire-proofing on structural 
steel beams, asbestos thermal insulation on piping, asbestos-containing materials used in 
finishes (e.g. floor tiles). Also, drywall and plaster surfaces are suspect and require testing 
prior to demolition. 


Building 
Exterior 


Completed in 1960, this brick and stone-clad, structural-steel building, has minimal 
exterior wall insulation, thermally inefficient, single-glazed, aluminum-framed windows, 
and leaking foundation wall waterproofing at n-e basement. 


Elevators Two passenger elevators provide adequate elevator service for the size of building, but are 
in need of modernization. 


Fire 
Protection Only the basement level is fully sprinkled. 


Electrical 
Service 


Near full capacity and affecting ability to renovate additional space, particularly for 
research labs. 


HVAC 
Systems 


No central air-conditioning system (with many inefficient window air- conditioning units 
and less efficient, local, split-system units or packaged rooftop HVAC units), below 
current standards ventilation system, and problematic heating system. 


Security: 
Access 


Lacks card access system and door security monitoring capability required for controlled 
after-hours and weekend access. 


Washrooms Dated fixtures and finishes requiring above-average annual maintenance, resulting in 
excessive water consumption. 


 
Such data will also serve to complement the centralized VFA data11 on file for each building, 
which should be available within the Facilities and Services portfolio of the University.  Within 
APPENDIX C the status of the nine metrics is provided for each building, as shown below for the 


                                                 
11 For a number of the Engineering Precinct Buildings updated VFA data is not available. 
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Galbraith Building; this building, constructed in 1960, has no central air, poor ventilation, single-
glazed windows, and is a designated asbestos building, with minimal accessibility. 
 
The detailed results of the quality assessment for the Engineering Precinct Buildings are 
contained in APPENDIX C; a simplified summary is provided in TABLE 3 for each building. Of 
the approximately 60,000 nasm assessed, only 26.9% can be classified as adequate [or better] for 
current use. 4% is poor with 69.1% of the entire space inventory available to the Faculty is 
identified as requires attention. The highs of this quality assessment would be the Bahen Centre 
at 100% adequate and the Pratt Building now at 44% adequate. These are the two most recent 
additions to the Faculty, with the Bahen opening in 2002 and the Pratt in the early nineties. 
 
RECOMMENDATION 2 ……….ON BUILDINGS 
The facilities available to support the academic mission of the Faculty require systematic 
attention and a schedule for planned renovation, upgrade, and relocation.  The nine metrics listed 
become the essential building blocks around which the required educational, research, and 
scholarship requirements must be addressed. The infrastructure is outdated and a visit through the 
back-lanes immediately north of the Mining Building, interfacing onto the Rosebrugh, 
Mechanical, and Haultain Buildings, will confirm the need for a major redevelopment, starting 
with a comprehensive plan for the provision of adequate services. 


 
The recommendation is to define the beginnings of an ambitious plan to:  


2.1 improved maintenance of all Engineering Buildings but particularly the quality buildings 
[Bahen and Pratt] to ensure that good buildings are maintained as such. 


2.2 target an existing, but structurally sound [core] building [Sandford Fleming, Galbraith or 
Wallberg] as a first priority for renovation, with a view to extensive reorganization, and 


2.3 identify those buildings that should best be demolished to allow for redevelopment at an 
increased density on the cleared footprint, as well as with improved  interfaces with 
existing, adjacent buildings [Engineering Annex, Electro Metallurgy Lab, Haultain, Old 
Mechanical (Heat Engines), Rosebrugh]. Major capital projects could also be mutually 
beneficial to sister Faculties. 


The choice and possible reorganizations as it relates to Recommendations 2.2 and 2.3 will be 
subsequently clarified once the space requirements of the Faculty, as distinct from what presently 
exists, have been presented in a later section of this Report. It is simply impractical to assess each 
individual space and to recommend on specific action for improvement; instead, a list of general 
recommendations is provided to serve as guidelines for the consolidation of space and subsequent 
renewal: 
 
• implement procedures to expand the number of well maintained good quality buildings 


[Bahen and Pratt] such that an increasingly higher percentage of space within these buildings 
is adequate, and well above the needs attention and poor categorizations. Director of 
Planning and Infrastructure to promote routine quality maintenance and to identify, promote 
and prioritize the major repairs which could be eligible for annual funding from the Facilities 
Renewal Funds. While the focus of this recommendation is directed to the building 
infrastructure, specifically rebuild, restoration and maintenance of the buildings, all users also 
need to take responsibility for the maintaining their offices and laboratories and ensuring a 
tidy and organized presence; well serviced laboratories should not become storage facilities. 


• of the three or four core engineering buildings that obviously include the Sandford Fleming, 
Galbraith and Wallberg  buildings, it appears that the Sandford Fleming might most readily 
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be upgraded, consistent with the nine metrics; opportunities to  upgrade all core buildings 
within a consistent plan, albeit in a piece-meal fashion, must be aggressively explored. For 
example, selected items such as window replacement in the Wallberg should be undertaken in 
the knowledge that it is a fore-runner to subsequent HVAC upgrades. To be clear all space in 
all buildings should be at an acceptable, as required, functional standard. The recommended 
strategy is to define one core building in need of upgrading as the top priority for fund 
raising, yet continue to improve all other buildings as piece-meal opportunities allow through 
annual facilities renewal funding, but to be cautious not to direct valuable resources to those 
older buildings that are targeted for demolition in the not too distant future, distant being 
loosely defined as a function of the level of funding available. 


• need to always attempt to define the character of a building, within a research connotation, as 
being essentially either a wet or dry laboratory building. This character should preferably be 
maintained throughout the life of a building as it saves costs at the time of building and as 
renovations are required. The BCIT was designed as a dry laboratory building that has 
unfortunately already been forced to change character with the introduction of wet 
laboratories that should not have been accepted into this building.  


• without the immediate availability of suitable swing space to facilitate planned 
renovations, larger systematic upgrades of space to provide adequate ventilation and 
infrastructure services will be seriously impeded and more likely stalled indefinitely. To 
partially overcome this difficulty and to bridge to such time as a major renovation within that 
building is a reality, all units should work to consolidate larger pockets of space and to use 
soft office wall partitioning as distinct from permanent walls. This process allows for better 
flexibility and is certainly more cost effective with respect to air handling systems. 


 
4. GUIDE-LINES FOR THE SPACE REQUIRED WITHIN EACH ACADEMIC UNIT 


The Council of Ontario Universities [COU] provides a set of guidelines to define the space usage 
and requirements for all academic disciplines within the Ontario university system. Each 
University is required to report to COU on a regular basis the details of their comprehensive 
space inventory. The four prime categories that impact the Faculty are: 
 
 Category 1:  Classrooms 
 Category 2:  Undergraduate Laboratories 
 Category 3:  Research Laboratories 
 Category 4:  Office accommodations for Faculty, researchers, graduate students,  
   technical & administrative personnel, common rooms, conference  
   rooms, storage etc. 
 
Table 4 provides a breakdown of the space presently allocated to each of the four categories by 
each of the seven units. Research laboratories consume some 45.4% of all space, with 
undergraduate laboratories at 18.7%. 
 
An important consideration in all space planning is therefore the need to accurately determine the 
space that is generated or recommended to be available in support the academic mission and 
which is defined in terms of the COU criteria. There is nothing particularly special about the 
COU guidelines, but they do provide a consistent metric to determine what is required so that a 
useful comparison can be made with what actually exists. To undertake the analysis requires a 
comprehensive data base on all personnel functioning within each academic unit; for example if 
each tenure stream faculty member is allowed a office of some 13 nasm [assumed COU 
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guideline] then the input required would be the number of full-time faculty members. Once 
known, the space generated for all offices can be determined. If such a detailed analysis is 
completed for every student, research associate, PDF, administrator and technician and extended 
to research laboratories, undergraduate laboratories, conference rooms, storage and indeed all 
items of space, then the total space can be determined and compared with what might be 
available. What the guidelines do not incorporate is some measure of the quality of the space. 
 
It is also to be noted, that the COU guidelines are constantly being upgraded to better reflect the 
real situation and the particular needs of disciplines which have distinctly different space 
demands, i.e. the requirements for an academic program in English are very different from that 
required in Chemical Engineering and these differences are recognized within the existing 
guidelines. In a similar vein, as Universities have expanded research activities, space 
requirements change. For the University of Toronto and indeed the Faculty of Applied Science 
and Engineering we are recognized as a distinctly research-based University with exceptionally 
good undergraduate programs that benefit immeasurably from this research strength. 
Accordingly, in the current study, an alternate internal set of guidelines have been established that 
are marginally different from the COU guidelines is three particular respects: 
 


1. Increased research laboratory space is generated to better accommodate research 
associates, engineers and PDFs which is an important element of a research intensive 
University, and  


2. Careful consideration has been given to define and marginally increase all elements of 
the accommodating support space for undergraduates and graduates such as common 
room space, meeting rooms etc to enhance the student experience as well as to provide 
for meeting rooms and conference space to better facilitate the considerable research 
enterprise. 


3. The final difference is to allow for a limited number of small graduate classrooms within 
each unit, outside of the centralized classroom structure controlled by OSM. This can be 
justified based on past usage. 


 
The guidelines, which we will simply identify as Faculty Guidelines, are presented in Appendix 
D and partially summarized for Category 4 only in Table 5. In large measure these guidelines are 
consistent with the COU guidelines, but will, by their nature and intent generate a marginally 
greater space requirement than the COU guidelines12. It is important that there is a very good 
understanding of what space is recommended by COU as compared to a Faculty measure of what 
is required and how both numbers compare to the actual space available. The reason is simply 
that inadequate, ill-configured and space13 of poor quality are a continuing and serious 


                                                 
12 The prime difference between the COU guidelines and those recommended by FASE is 1) the need to 
assign increased space for research to research engineers and associates as well as PDFs which is consistent 
with the research-intensive nature of the University of Toronto; within FASE there are some 169 research 
Engineers, Associates and PDFs; and 2) the need to improve the student educational experience through the 
provision of student lounges, reading rooms, club space and meeting rooms. Furthermore, the Faculty is 
working to position itself, supported by international peer recognition, as one of the consistently ranked top 
ten Engineering Schools in the world. 
13 The space pressures within the Faculty are magnified as a result of older buildings with room layouts and 
sizes that are a serious mismatch for current requirements. To be specific with one example, offices for 
faculty can far exceed the standard 13 nasm requirement, but these spaces need to be used for offices as it is 
all that currently exists. Consequently actual space for other activities is simply not available within the real 
space inventory or is hidden within the COU count as well as the Faculty Guideline count . Restated, if the 
Faculty was to accept the ill-defined spaces within the older buildings, then the overall space requirements 
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impediment to our success in all research endeavours as well as attracting the best and brightest 
faculty members and student cohort. Furthermore, space is both money and time; Universities are 
increasingly responsible for finding a sizeable proportion of the funds for the bricks and mortar 
with Faculties required to service large mortgages.  It is only appropriate and logical to therefore 
elevate all aspects of space planning into the research and education sustainability equation.  
 
 
5. SPACE ASSIGNMENT AND THE REQUIREMENTS FOR ACADEMIC UNIT 
 
In the previous section the four prime COU space categories were identified. The Space 
Representatives14 from each of the seven academic units were provided with four structured 
tables and requested to provide the relevant information on personnel working within each unit 
and the usage of all laboratories and accommodations. These tables are identified as Charts15 1, 2, 
3 and 4  [see Appendix E] and correspond directly to each of four space categories detailing 
information on each of i) classrooms [Chart 1], ii) undergraduate laboratories [Chart 2], iii) 
research facilities [Chart 3] and iv) offices & support spaces [Chart 4] respectively. The 
information recorded in Charts 1, 2 and 4 is provided in Appendix E for each of the seven Units. 
Chart 3 is not included at present but will be provided in the final version of this report.  


The relevant data from Charts 1-4, documented in APPENDIX E, has been extracted and 
assembled within a Unit Specific Table for each Department/Institute. These tables for each unit 
are packaged in APPENDIX F and again address each of the four categories for each unit, namely 
Accommodation, Research Space, Undergraduate Laboratories and Classrooms respectively 
[outside of the central classroom facilities controlled by OSM]. Each of the tables within 
Appendix F identifies the nasm generated that are required to support the activities of the unit 
based on both the APSE Guidelines, as proposed in Appendix D, as well as the institutionalized 
nasm generated according to the COU guidelines. This information, which details all space 
usage, is presented as a single comparative table in Appendix G and suitably colour coded for 
each of the seven units. Appendix G is also attached to this Report. 
 
Additional information pertaining to undergraduate enrolments and required in the compilation of 
the space analysis summarized in Appendix G is provided in Table 6. 
 
A Space Summary of the generated space using the APSE Guidelines for each of the seven units, 
contained within Appendix G, is provided in Table 7; the pertinent details are referenced below: 
 
• ID #2 lists the classroom space generated, consistent with the APSE Guidelines 


• ID # 3 (details in #4 & #5) identifies the Undergraduate Laboratory Space [generated space] 
based on student enrolment and course offerings and support space [actual] for 2007. 


                                                                                                                                                 
and the identified shortfalls would be even higher [20+  nasm offices correspond to a 50% levy].. This 
aspect needs to be sensibly incorporated into space budget models in the future so that no unit is penalized 
for occupying old space which will occur if all space is measure by nasm only with no reference to function 
and building constraints. 
14 Acknowledgement of  all Space Representatives:   


Joe Baptista, MIE   Austra Ozolins, ECE  Paul  Ruppert, Civil Engineering  
Omer Gulder, UTIAS  Fanny Strumas, MSE  Sandra Walker, IBBME 
Kathy Weishar, Chemical Engineering & Applied Chemistry 
15 Identified as Charts so as not to be confused with Tables appearing in the Report. 
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• ID # 6 (detailed contributions in #7 to #11) identifies all Research Laboratory Space 
[generated space] based on personnel numbers in each of the various categories. 


• ID #15 to #22 details the contributions for office accommodations for the various personnel 
categories. 


• ID #23 identifies all support space that will include conference rooms, lounges, storage etc. 
 
ID #24 lists the total space requirement generated plus the space generated for each of the seven 
Units.16 The total space required for the seven academic units only is estimated at 67,717 nasm17. 


ID #25 provides for the equivalent projection of generated nasm when using the COU guidelines. 
The projection with COU is lower as anticipated at a value of 61,184 nasm. To better understand 
the origin of these differences the reader is referred to Appendix G; the increased space generated 
when using the APSE guideline analysis primarily result from higher allocation in ID #2 
[allowance for graduate classrooms], ID #9 [allowance for increased research space to 
accommodate PDFs and Research Associates] and ID #23 [allowance to improve the overall 
working environment ] 


ID #27 identifies the actual space currently used by all seven units and includes all space 
allocated to units within the Centre for Cellular and Bio-molecular Medicine as a separate line 
entry. The Faculty of Applied Science and Engineering has a 20% stake in the research space 
within this particular entity. The total space currently occupied by the seven units is 56,490 nasm. 
Details are provided in Table 1. 


It is very clear from this analysis that the space required by the Faculty in support of all its 
programs on-going in the seven units, when based on COU guidelines, has a shortfall of 4,700 
nasm or 8.3%. These numbers increase to 11,200 nasm or 19.8% respectively when the analysis 
is undertaken using the APSE guidelines which certainly better reflects the space requirements 
for the Faculty. While these numbers indicate serious difficulties on matters of space, it is 
important to recognize and understand that the space count itself does not reveal the complete 
picture. The Faculty occupies significant space in old buildings, space that is poorly configured 
and as such further masks the real problem when only the nasm count is disclosed. To be specific, 
an example is required to illustrate. Within our old buildings academic offices considerably 
exceed the 13 nasm guideline, often by a factor as high as two; the space required to 
accommodate academics within these buildings is therefore doubled since that is the only space 
available and means that other activities are seriously space deficient.  A further complication is 
the fact that the space is either in poor condition or needs attention. A quick reference to Table 3 
will indicate that some 73% of all space available to APSE is either poor or needs attention; 
conditions that primarily relate to poor air quality, inadequate ventilation or power requirements. 
 
To summarize, new space is required, but it is essential to also plan to upgrade existing 
space. To upgrade sizeable packages of space simultaneously to keep costs down also 
requires the availability of convenient [nearby] swing space which too is in very short 
supply, or non-existent. With this backdrop it is important to identify other general 
concerns as these relate to space usage and the management thereof that need to be 
considered for the long term benefit of the Faculty 
                                                 
16 These totals intentionally do not include all space occupied by various activities controlled by the Dean, 
i.e. Dean’s Office, Registrar’s Offices, Advancement Office, PEY, Engineering Science, Engineering 
Students’ Society etc. 
17 At present the Deans Offices and support services collectively use 6047 nasm. The objective is to 
increase this to7000nasm. to address the administrative needs of the Faculty. The 7000 nasm estimate must 
then to be added to the space requirement, i.e. 67,717 of the seven units identified in Table 7. 
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A. There are reasons, both pro and con, to consider and to initiate possible planning options 


to fully investigate the possible relocation of UTIAS to the St George Campus. This 
will require a minimum of 5,000 nasm, possibly more, being identified as an entity on the 
St George Campus, but more likely in close proximity within the College Street precinct. 
The prospect of being able to accomplish this in the short term is not very promising, 
however it is subsequently recommended that the Faculty immediately establish a User 
Committee to define the space requirements for UTIAS, irrespective of the eventual 
location. This approach will greatly facilitate the final decision as to preferred location; 
simultaneously it is essential to actively seek out potential building sites within the 
College Street precinct. The only serious alternate approach, fortunately fully consistent 
with the establishment of the User Committee, would be to decide in favour of the 
renewal of space at the Downsview campus. The prime issue in the identification of the  
UTIAS relocation is to accurately determine the full scope of potential expansion on the 
St George Campus. How many more nasm can be constructed in the immediate vicinity 
of the Engineering Precinct Buildings and at what competitive $/nasm cost. There is also 
the added cost premium when the building sites are tightly bounded by surrounding 
buildings as is the more likely situation on the St. George Campus 


B. The Faculty requires and could benefit significantly from new research laboratories, 
specifically shared and costly research support infrastructure that should be suitably 
constructed with flexible servicing [service corridors] and easily adapted to changing 
demands. The proposed new ET building18 will begin to address this need, however the 
space envelop is small at 6,000 nasm and more will need to be accomplished.  


 It is exceedingly important in the design of all new buildings to ensure a convenient and 
 adaptable laboratory infrastructure preferably with laboratories interfacing onto service 
 corridors. 


C. The Faculty needs to upgrade undergraduate and graduate supporting 
accommodation to provide for a better student experience. This extends to the 
availability of reading rooms, common rooms, meeting rooms, club space, lockers and 
administrative space for student bodies. Reference Section A for a comprehensive 
assessment of the various requirements. 


D. Administrative space at all levels needs to be improved; critical needs exist to 
permanently house the PEY Offices which are now functioning in rented space at New 
College Residence and working at a distance from the Engineering Precinct. After 
considerable delays, the Decanal Suite is now finally moving forward and its 
establishment will be a significant boost. 


E. Given the tremendous pressures on Faculty space needs, the classroom situation for 
undergraduate lectures and tutorial space appears to be reasonably well handled with 
these services being essentially provided through a working partnership with OSM. This 
arrangement works well, however the Faculty is very supportive of the continuous need 
to have all classroom well serviced with fully operational equipment. It would 


                                                 
18 ET Building refers to a proposal to erect a 6000 nasm Centre for Enabling Technologies Building on the site of 
the Engineering Annex Building.. To build 6000 nasm on this site will also result in the loss of 1432 nasm with 
the demolition of the Engineering Annex and Electro-Metallurgy Laboratory Buildings. The net gain would 
therefore be reduced to some 4,600 nasm. During construction swing space will be required. It would be important 
for the Faculty to work to establish a swing space of some 2000 nasm that could be used repeatedly to allow for 
the timely upgrade of space over an extended period of time.  
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however be beneficial, if any new classrooms were planned on campus to promote rooms 
with a seat count of 125. 


F. Undergraduate laboratories could be significantly enhanced by the development of more 
generic laboratories that should service a set of Units; this could result in increased 
utilization. Alternately Units are encouraged to assess what other laboratories might be 
available on campus that could be accessed in support of FASE course offerings. 


 
As requirements and shortcomings are identified it is equally important to provide some 
insight into the magnitude of the space that will need to exist for Faculty to grow, consistent 
with the academic planning process. For the Faculty the longer term objective is to 
marginally reduce the undergraduate enrolments and to increase the graduate enrolment as 
noted previously. The focus of expansion will therefore be on graduate student 
accommodation and laboratory support. Table 8, which builds directly upon Table 7 
provides some clear insights into the space required to expand graduate enrolment with and 
without any increase in the academic complement. 
 
Detailing Table 8; ID lines 24 to 27 are identical to the information previously included in Table 
7. As noted on ID lines 28 to 30 the current graduate student enrolment is 1419 students giving 
rise to 6.3 graduate students per FTE academic on average. In Table 8 it is determined that some 
205 to 240 nasm of space per FTE Faculty member is required with each new hiring. Alternately, 
taking another simplified approach, the additional space each graduate student requires for both 
office and laboratory accommodation is around 19 nasm per student [15 nasm of research space 
and 4 for each carrel]. A number of options are provided in Table 8. However, if the Faculty 
plans to increase its graduate enrolment by a further 355 students [a 25% increase] and add an 
additional 30 Faculty [a 13% increase] then an additional 9,342 nasm would be required. The 
graduate student to Faculty ratio would increase to 7 from the 6.3 that currently exists. 


At this juncture, a number of recommendations, following from an assessment of the Space 
Review as well as insights and discussions during the review are provided that target many of the 
day-to-day activities which ultimately do and should impact the larger picture of how best to 
utilize and increase the space infrastructure [within defined long term objectives] and upgrade our 
space to create the sustainable enterprise. 
 
RECOMMENDATION 3 ……….ON PROCEDURES 
Units are responsible for the effective use of the space assigned to them by the Faculty consistent 
with the strategic research and educational objectives of the Faculty. The Faculty Guidelines 
documented in Appendix 4 provide a useful guide in the implementation thereof, but the effective 
use and interpretation thereof falls to the leadership of the respective Unit. This report strongly 
recommends however that all space, whenever possible and practical should be used to benefit 
the activities of the Faculty as a whole.  Accordingly, subsequent recommendations in addition to 
those On Space Procedures contained within Recommendation 3 will highlight the specific needs 
to plan and reconfigure shared undergraduate laboratories in support numerous undergraduate 
programs to intentionally increase the hourly usage per week of such facilities and release space 
for other needed functions. Sharing of facilities to include the use of conference rooms and 
graduate classrooms etc. with the necessary protective protocols can all be implemented to assist 
us all.   
The current Space Review undertaking has made it abundantly clear that greater attention and 
commitment be given to matters of space, its potential availability and utilization. All Units are 
encouraged to direct increased attention to improved monitoring and utilization of space. As 
noted, the guidelines on space allocation is an important cornerstone and personnel need to be 
well informed of the real cost of space and the metrics that monitor space assignment for 
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undergraduate labs, research labs and all accommodations. Increasingly, space will emerge as line 
item in budgets. Therefore it is important that Units ensure the elevation and knowledge of space 
and space costs plus an understanding of the inherent inefficiencies when using ill-configured 
space. All space inventory needs to be correctly categorized and all changes approved and 
recorded in the University Space Inventory19. Smaller units may consider sharing personnel 
[Space Reps] to ensure a quality operation. 
 
Two interrelated recommendations are identified for consideration on procedures: 
 
3.1 The recommendation is to address the increasing relevance of space in the strategic 


planning and financial management of the Faculty. Accordingly, consideration should be 
given to the establishment of a Standing Committee on Space Planning in which the 
Chairs and Directors represent their respective Units. The Dean, Chief Administrative 
Officer and Director of Planning & Infrastructure would also be members of the Standing 
Committee. The proposed membership structure would allow meetings of this Standing 
Committee to be conveniently orchestrated under a C&D Committee umbrella. The Chair 
could also report matters to Faculty Council.  


 
3.2 It is also recommended that the Director of Planning & Infrastructure continue to advance 


the Faculty’s space planning by ensuring that all user committees, renovation projects and 
space exchanges within the Faculty are planned and implemented consistent with the 
Standing Committee on Space Planning, the established Accommodation & Facilities 
Directorate, and the Faculty’s Master Space Plans and Space Guidelines. Informed Space 
Representatives from each unit will meet regularly with the Director, Planning & 
Infrastructure. The purpose of these meetings would be:  


 
i) to promote awareness of all planned renovations within APSE and how such changes 


could impact and potentially benefit sister units, 


ii) to enhance working knowledge of the AFD approval process through which all 
approvals are secured, 


iii) to provide a forum to discuss potential  space exchanges, 


iv) identification and promotion of jointly managed facilities with clear lines of 
responsibility, 


v)  improved coordination and shared use of undergraduate laboratories, 


vi) to share information on infrastructure, facilities management, and policy issues, with 
emphasis  on relationships with Facilities & Services, Real Estate Operations [Capital 
Projects], and Environmental Health & Safety, facilitating dialogue between the 
respective groups.  


 
RECOMMENDATION 4……. ON UNDERGRADUATE LABORATORIES 
The Faculty should consider the establishment of selected undergraduate generic laboratories that 
support two or more engineering programs. A useful start could be made with Fluids, Heat 
Engineering, Controls, Materials and/or Electronic Circuits Laboratories. This could result in the 
consolidation and improved utilization levels of undergraduate laboratory facilities and release 


                                                 
19 All approvals for the re-reassignment of space and/or renovations/upgrades (value in excess of $50,000 
are made by AFD. The Space Inventory is maintained by Mr. Brian Armstrong, Office of Campus & 
Facilities Planning. 
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space to support other undergraduate student activities. The planning of such laboratories would 
benefit from the fact that projected undergraduate enrolment numbers are currently at or near 
peak levels. In undertaking this initiative it is important to focus on the essential principles that 
are being conveyed by the laboratory experiment and as such are discipline independent. When a 
more discipline specific laboratory experiment has to be introduced there is considerable value to 
having this experiment available to students in sister disciplines. 
 
Sharing of in-faculty workshop facilities and or services also offers advantages, as does the use of 
inter-Faculty undergraduate laboratories i.e. Chemical Engineering’s use of modern Chemistry 
laboratories within the conveniently located Lash Miller/Davenport Building, or inter-College/ 
University initiatives such as MIE’s use of the  George Brown workshop as an external  student 
training facility. 
 
RECOMMENDATION 5 ……….ON CENTRAL CLASSROOMS 
The Registrar’s Office in the Faculty of Applied Science and Engineering has developed a good 
working rapport with the OSM on matters related to the scheduling of all undergraduate classes 
and tutorial rooms. The centralization of classrooms works reasonably and OSM is currently 
upgrading projection facilities in classrooms and streamlining server access. The Faculty is 
supportive of these updates as it significantly serves to enhance the educational experience. With 
current increases in class size, classrooms that seat 125 students are at a premium and represent 
the most visible pressure point at this time. Any opportunity for OSM to acquire additional 125 
seat capacity classrooms in the vicinity of the Engineering Precinct Buildings would be well 
received. Since this is unlikely to occur, the solution will most likely be found within the 
scheduling exercise. 


It must be noted however that the majority of lecture hall space assigned to the Faculty is used at 
or near the COU guideline of 34 hours per week.  This high usage leads to wear and tear on the 
classroom components such as seating, writing surfaces and floors.  Further, with the exception of 
the Bahen Centre, most of the classrooms primarily used by the Faculty appear dated and 
are prone to the same problems as the building they occupy as outlined elsewhere in this 
report.  As noted above OSM has a renewal and replacement program in place for all central 
classrooms; it is important that this program is properly funded and managed to maintain and 
improve the learning environment of all classrooms.  Ultimately, our classroom facilities should 
reflect the faculty's status as a global leader in engineering education. The Faculty strongly 
endorses this OSM undertaking for classroom renewal; it will require sustained central support 
and hopefully will impact all classrooms including those where no improvements have been made 
in twenty years and more. 
 
RECOMMENDATION 6 …..ON IMPROVING THE ON-CAMPUS EXPERIENCE 
It is noted that different units within the Faculty provide their undergraduates with very different 
services for example, common room space, reading rooms, club space etc. This is inevitable 
given the combination and assignment of old and new facilities, yet given the make-up of our 
buildings there are significant pluses to using the older buildings to accommodate those items that 
are not high tech, leaving the new facilities to accommodate labs as we move forward. The 
recommendation is simply to invite all units to endeavour to improve the quality and appearance 
of support space that might be available to undergraduate student students, such as club offices 
and Eng Soc space. Similarly all undergraduates are invited to leave space as they would like to 
find it so that it will be inviting to others. 


What we should not see are broken beer bottles in the Galbraith Courtyard when Advancement 
Officers are working to raise funds in the Barratt Room and observing the state of affairs. Real 
positive impacts include the glass doors which produce a welcoming feel to the ECE graduate and 


 32







administrative offices when entering Sandford Fleming; the flat screen information carriers that 
have been installed in the Mechanical Building and work; the transparency [using glass] into 
numerous work areas that Civil Engineering has been able to introduce with their building 
projects; the cleaning up of bench surfaces in the Sanford Fleming lobby to name but a few. 


A high priority should be to improve on the access to meeting rooms that would facilitate and 
support student activities. Students often need to reserve rooms for planning meetings with some 
20-25 participants on short notice; OSM is the normal vehicle, but often the lead time for making 
the reservation can be disruptive. All units should work to understand this student need and to 
provide access to existing Conference and Meeting Rooms when such situations arise. A 
centralized booking system that could be accessed through the Engineering Society’s 
administrative assistant (Ms. Barb Ellason) would be very helpful. 
 
Recommend that the Director of Planning & Infrastructure establish an active working group 
in consultation with the Vice-Deans of  Undergraduate Studies and Graduate Studies to 
assemble a membership of elected undergraduate students from the Engineering Society and 
discipline specific student  clubs [graduate and undergraduate] to develop selected ideas 
addressed from within Sections A and B of this Report. This Working Group is to establish a 
realistic set of priorities and the respective locations, i.e. to identify the number of lockers 
required and the potential locations thereof, or formulating the request to  expand the wireless 
services provided through CNS Funding for these opportunities and other initiatives could 
then be directed to the Dean through a suitable proposal with the support of the student body. 
 
RECOMMENDATION 7 ………. ON UNDERGRADUATE COMPUTING 
ECF has managed to provide an excellent service in support of computing services for students. 
While there is no urgent need to dramatically increase the seat count in the ECF computer rooms, 
there are times when assignments are due on simultaneous dates that introduce all sorts of 
pressures in ECF. It would be helpful if selected course offerings [that are major users] working 
with ECF could coordinate different completion dates for major assignments to reduce these 
pressures. 


On the seat count issue, it is noted that ECF has recently implemented systems to provide 
students with convenient remote access to increasing amounts of software from anywhere, 
including home. With students being able to access from home, demand for seating is unlikely to 
increase as these initiatives gain popularity, as they will. 


Students are also requesting more widespread access to wireless networks within all Engineering 
Precinct Buildings. Of particular interest is the need for wireless access within existing computer 
laboratories since many students are using laptop computers within these laboratories. Since 
wireless access is implemented centrally, it is important for the Faculty to work with the central 
administration to provide extensive wireless access. Furthermore, as new buildings and 
renovations are undertaken it is important to include ECF representation in these plans to possibly 
site computer access points at strategic locations within these new constructions.  
 
RECOMMENDATION 8 ……….ON RESEARCH COMPUTING 
Most units presently have computer rooms that house research equipment in support of on-going 
research within the Department /Institute. These rooms sometimes include undergraduate 
servers/racks [outside of ECF] or even administrative servers/racks. Some units have separate 
computer room/closets for this activity. Each of these rooms has required extensive power and 
cooling to be installed, one room at a time; this is expensive and these individual rooms provide 
little scope, if any, to effectively use the waste heat. All Units appear to be at capacity at present, 
but at capacity in the ability to adequately cool as distinct from the footprint for servers/racks. 
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It is recommended that Faculty consider a central computing facility, with the necessary levels of 
cooling and physical infrastructure to house and to network these servers/racks to each respective 
Unit. Currently, this possibility is being investigated and discussed for inclusion within the CET 
Building; the proposal is strictly to provide the appropriate housing environment and security in 
which the independent units can operate independently. 


Where appropriate, it is also recommended to plan and construct central facilities such as the 
current ECTI facility to address the needs of the faculty as distinct from smaller repetitive 
facilities being constructed that are dispersed within each Unit. Economies of scale can work to 
advantage as noted for the centralized server facility. 
 
 
RECOMMEDATION 9 ……….ON GRADUATE CLASSROOMS 
Collectively Units within the Faculty each control a limited number of graduate teaching 
classrooms that could be available across the Faculty in support of the graduate teaching 
requirements of all Units; we need to collectively improve on the coordinated use of these 
classrooms to increase the weekly hours of usage across the Faculty. We also need to consider 
using the early morning time-slots for graduate course offerings to potentially attract young 
professionals; courses could commence at 7:30am and be mutually advantageous to the schedule 
of all.  
Other possibilities are to offer concentrated graduate courses that start in the second week of 
April, once OSM classrooms are not being used by undergraduates and technically available. This 
approach could be used to advantage throughout the summer and again in the brief interval in 
December when OSM has is available. Encourage thinking and planning options outside of the 
box to use space when it is available rather than at those times when it is in excessive demand. 
Consistent with OSM operation identified within Recommendation 5, consideration should be 
given to the establishment of an intelligent reservation system, administered by either the 
Departments or the Faculty, which will allow for all graduate classrooms, conference rooms and 
meeting rooms within each unit to be more effectively used across the Faculty; the negotiated 
arrangement would require the appropriate protocols and penalties to ensure that the rooms are 
adequately maintained by all approved users. 
 
RECOMMENDATION 10 ……….IMPROVING THE GRADUATE EXPERIENCE 
Any new building within the Engineering Precinct, such as the proposed CET, [or indeed 
reclaimed space within existing, older buildings] should endeavour to incorporate within the 
space plan suitable space for graduate students to meet and discuss issues or to establish the 
appropriate office hoteling services in support of part-time professional Masters Students. The 
graduate student experience needs to be enriched and it would be logical to include in a facility 
such as the CET, which is distinctly research intensive, to provide an appealing and comfortable  
meeting place for graduate students to talk research, industry and societal issues. In the same 
context it is important to provide professional part-time Masters students with professional 
hoteling suites equipped with email and telephone access when they are on campus to attend 
lectures, meetings etc. 


Improving the graduate space experience also requires better office accommodation in smaller 
offices preferably outside of labs, a defined network of lounges and hoteling suites for part-time 
students within Units and Centres. It is proposed that in all new buildings that academic offices, 
and indeed all offices, are constructed to the standard 13 nasm requirement with adequate 
communication and computer jacks installed at the time of construction so that these standard 
offices can also readily accommodate three graduate students and as such provide Units with 
increased flexibility to accommodate faculty, visitors, researchers and graduate students.  
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RECOMMENDATION 11 …ON SUPPORTING COLLABORATIVE SEED RESEARCH 
Certain Units are providing research laboratory space and or office space to support the research 
endeavours of individuals who are neither former employees of the Unit nor currently being paid 
from any budget administered by that Unit. For the present this activity will be identified as 
Collaborative Seed Research; the individuals using this space might typically have been 
employed or associated with another Faculty, most likely at the University of Toronto or a spin-
off company. It is recommended that should such seed research be formally institutionalized  that 
the space allocation be fully transparent, and that the research needs to be of short term interest to 
the Unit [as distinct from a specific researcher] and that space so assigned be reported at regular 
intervals to the Dean and approved by AFD. In the collection of data that has been undertaken, 
Collaborative Seed Research has been identified within Chart 3B. At present the magnitude of 
this allocation is of order of 400 nasm. This is not an insignificant amount space given that space 
is currently being rented elsewhere to accommodate activities as important as the PEY Program. 
 
6. IDENTICATION OF THE OPPORTUNITIES FOR EXPANSION OF SPACE 
 
Given the shortfall in space when assessed with respect either the COU and or FASE Guidelines, 
the only conclusion that can be reached is that additional space should be acquired and that 
simultaneously most of the buildings within Engineering Precinct need to be systematically 
upgraded with a view to using the older spaces, suitably renovated, for those activities that are 
less infrastructure demanding, which excludes high-tech laboratories.  


Building of new space, for research and graduate student expansion. Any new space that is to 
be added should  be directed to the development of high-end and/or enabling research facilities 
where the laboratories are well serviced and construction is such that these laboratories can be 
adapted to meet ever-changing research requirements. It is more important to ensure a built-in 
flexibility in preference to a custom built when there is no guarantee associated with any area of 
research or indeed the time period of that research or indeed the researcher. These types of 
laboratories [typically wet, clean classification specified with fume-hoods, defined air-exchange 
rates per hour etc. with numerous services i.e. compressed air, chilled and de-ionized water, 
steam etc..] are costly to build, so that it is also important to minimize permanent desk space in 
these laboratories and to plan for office accommodations across the corridor. Equally important in 
the development of this continuing flexibility is to utilize a cookie-cutter approach to floor design 
as we reach skyward to minimize cost and reduce the specification requirements, essentially 
maximizing the duplication. Office accommodation too can be effectively duplicated; an 
academic office can also be used to accommodate three graduate students, provided the office is 
equipped at the design stage with adequate power outlets and jacks for communication to allow 
for the three graduate student users. To define a standard 13 nasm office that can be used for all 
personnel functions, and many non-personnel functions, is the preferred way forward to ensure 
complete laboratory and office/accommodation flexibility. Offices that accommodate groups of 
three graduate students also ensure better usage of space and the control thereof. A reasonable 
guideline for new space is 80% laboratory space and 20% office and support space. 


Given the limited number of potential building sites within the Engineering Precinct every effort 
should be made to build out the space envelope to its maximum capacity; the obstacles to 
achieving this objective are generally the availability of funds and the restrictions that are idtated 
by the City. 


Swing space to allow for the systematic renovation of space. A second requirement of any new 
space would be the need to establish some 2,000 nasm of swing space within any new 
construction to facilitate the systematic upgrading of existing space though the temporary re-
location of research facilities and personnel into this space while renovations are being 
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undertaken. The 2,000 nasm requirement is a sizeable area and sufficient to permit the 
simultaneous upgrading of space so as to achieve some cost advantages. This requirement for 
swing space is necessary since no suitable swing space is readily available in close proximity to 
the Engineering Precinct Buildings. 


Relocation possibilities and new initiatives. A third requirement is to anticipate and plan for 
major relocation shifts and/or new initiatives to benefit the Faculty as a whole. One such unique 
opportunity, as noted previously, could be to consider the relocation of UTIAS to the St George 
Campus. To realize this relocation would require a significant space envelope of approximately 5-
6,000 nasm; Buildings and facilities at Downsview will also require expenditures on upgrading so 
that it is highly appropriate to openly explore these competing options and the associated 
constraints well in advance of a potentially irrevocable decision.  


There is also the specific question of the type of space that is required and whether it is 
appropriate to construct large-scale facilities, such as wind tunnels, production-scale facilities, 
etc. on the St. George Campus where space is increasingly at a premium. To answer this requires 
that careful consideration be given to the nature of the proposed research undertakings of UTIAS 
and indeed within all Units within FASE and where large-scale facilities might have to be 
constructed should this type of research continue to be required. 


 
ILLUSTRATION 3: Aerial view of the Annex Engineering Building (red-lined) looking east.  
College Street is located on the right side with St. George Street in the foreground and King’s 
College Road further east. Note that building site, red lined, is not easily accessible and bounded 
by the historical Cumberland House on the west and the Pratt Building on the east. 
 


Clearly, if UTIAS cannot be relocated to the St George Campus, then consideration must be 
given to building or upgrading of space on the Downsview campus with allowance possibly for 
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large-scale experimentation to occur at this site for all Units. The difficulty with moving in this 
direction is that the need for large-scale test facilities needs to be thoroughly investigated and 
confirmed. At a first cut there appears to be minimal projected need for any such large-scale 
facilities that would need to be accommodated outside the Engineering Precinct Buildings. 


Building sites on St George campus. Finally, the fourth requirement is to make every effort to 
ensure that every available building site, of the few that exist, is built to the maximum allowable 


 site plus the 


t it might be possible to consider the addition of some 10,000 
asm of new space on the Engineering Annex site for a net gain of some 8,500 nasm and a further 


proposed 
nabling Technologies [ET] building on the Engineering Annex site. The plan is to add some 


tly occupies some 62,284 nasm. The shortfall, based on the APSE space guidelines 


 out additional building sites as close as possible to the 
Buildings. On-campus sites are limited as are sites and 


 difficult 


envelop possible. Each of three requirements listed above reinforce this observation. 


Within the Engineering Precinct the only two building sites that could be available to the Faculty 
of Applied Science and Engineering are the Engineering Annex site and the Haultain
areas immediately adjacent to these two locations. Aerial vies of these two sites are provided in 
Illustrations 3 and 4 respectively. 
 
By the most optimistic assessmen
n
14,000 nasm at the Haultain site for a  possible net gain of some 10,000 nasm. The overall space 
gain from these twin sites is therefore unlikely to exceed 18,500 and more likely to be 
considerably less given the fact that the City will require specific delivery and fire access routes 
that will minimize footprints and increase the construction costs on what are already known to be 
difficult sites to prepare for construction and all related services. It should be noted that the 
current shortfall of 4,700 nasm [based on COU requirements] plus the 5-6,000 nasm needed to 
relocate UTIAS to the St George Campus plus a reasonable expansion of the graduate enrolments 
could totally consume all the additional space that the twin sites could possibly provide. 
 


t present, a User Committee has been established to define the space program for a A
E
6,000 nasm and possibly more through additional floors. While this development is necessary and 
should proceed, the Faculty needs to immediately consult with the Senior Administration to 
ascertain some measure of clarity and consensus direction to define the global elements of a 
longer range plan for the Faculty of Applied Science and Engineering. The questions that need to 
be asked are: 


What is the maximum space envelope to which FASE can expand on the St George Campus? The 
Faculty curren
is 11,500 nasm and 4,700 nasm based on COU guidelines. Furthermore, a sizeable percentage of 
the existing space needs attention with respect to upgrades and/or infrastructure, and which, in 
many buildings is poorly configured for the current requirements. 


 
Active Questions for Consideration: 


1. Engineering will need to seek
existing Engineering Precinct 
zoning along College Street. Could possible sites, such as 245 College Street, be part of 
this solution or are they really surplus? Could the site adjacent to Simcoe Hall be 
available to the Faculty of Applied Science and Engineering in the years ahead, 


2. Given the limited space within the Engineering Precinct Buildings it appears unlikely that 
UTIAS can be readily accommodated on the St. George Campus. Given these
space constraints should the Faculty explore a controlled expansion of APSE 
opportunities at the Downsview site? It is to be noted that one prime reason to reconsider 
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the relocation of UTIAS to St George is the fact that the Aerospace Building too will 
need to be upgraded in the future. 


3. Does FASE curtail all developments so that the Faculty exists within the realistic space 
envelopes that jointly exist at St. George and Downsview? 


 


 
ILLUSTRATION 4: Aerial view of the Haultain Building (red lined) looking east.  College 


iven the significance of space as it relates to the academic enterprise it is useful within the 


                                                


Street is located on the right side with King’s College Road running north from College Street 
passing the domed Convocation Hall at the bottom left. The site is again very constrained and 
will require the demolition of the Heat Engines laboratory to enhance the footprint. 
 
G
current context to have an understanding of the construction costs for new space that provide for 
wet and dry laboratory facilities as well as the projected costs to renovate. The 2008 price range, 
which typically has increased by some 6% per annum in recent years, can extend from a low of 
$7,000 per nasm for green-field office type accommodation to as high as $16,00020 for high 


 
20 This is the current loose estimate for the proposed construction on the Engineering Annex site to erect the 
CET. 
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quality wet laboratory facilities situated on difficult sites such as those encountered with the built-
up Engineering Precinct. 


Renovation costs too can range form a low of $4,000/ammum for painting/ carpeting/ electrical/ 


ECCOMENDATION 12………MAXIMIZING NEW SPACE 
ineering Precinct, it is highly 


o illustrate, assume that a new building was to be constructed on the site of the Engineering 


 program of existing space, 


 of 


and office space to accommodate 


over- simplification, it serves to illustrate the value of the enlarged 


0 nasm, the loss of the existing Engineering Annex 


ECOMMENDATION 13 …….CENTRE for ENABLIBLING TECHNOLOGIES [CET] 
It is recommended that the CET development on the Engineering Annex site proceed as planned 


lighting to prices that approach new construction prices when renovating older buildings. It is for 
this reason that all new space should address the wet laboratory characterization and allow older 
buildings to be upgraded for many of the non-wet laboratory activities 
 
R
Given the very limited number of sites available within the Eng
recommended that every effort be made to maximize the building envelop available within each 
site. This will require that larger amounts of funding are required to build the larger footprint and 
space envelope. 
 
T
Annex. With the appropriate approvals from the City, it might be possible to build some 12,000 
nasm of space in a high rise tower set back from College Street, but extending into/over the 
Wallberg to best maximize the envelope. Building 12,000 nasm probably represents the 
maximum new space that could be anticipated with this construction. The addition of 12,000 
nasm of flexible laboratory space might allow for the following: 


• 2000 nasm of swing space to facilitate a multi decade upgrade


• Allocation of some 5.000 nasm that would allow for the potential and planned relocation
UTIAS from the Downsview Campus to St. George, and 


• At least 4,000 nasm of leading edge laboratory space 
enabling technologies, such as micro/nano fabrication facilities, optics [lasers, photonics ]and 
materials characterization etc. 


 
While this represents an 
envelopes that are required to define the way forward in the short term. 


It is appropriate, following this recommendation, to examine what might be possible within the 
anticipated Enabling Technologies Building as presently proposed as of April 2009. The current 
space envelope is estimated at 6,000 nasm which in insufficient space to allow for either the 
relocation of UTIAS to the St. George Campus and the provision of swing space to be considered. 
Furthermore, it is most likely that the ET will be limited to 6,000 nasm [possibly 7,000] since 
additional funds are unlikely to be available.  


Assuming that the new space is limited to 600
and the Electro-metallurgy Buildings reduces the net gain in space to only 4,532 nasm. The new 
6000 nasm should then be used to support the Enabling Technologies initiatives specifically an 
expansion of shared research support facilities for Optics, Nano/Micro Fabrication and Materials 
Characterization. In addition, it may be possible to establish a centralized research computing 
facility plus the space to establish interactive support space to enhance graduate studies. Selected 
activities relocating into ET would vacate space to relocate the current occupants of the two to be 
demolished buildings. 
 
 
R


and that every effort be made, consistent with Recommendation 12, that additional floors be 
added on whatever footprint that can be economically established to maximize the amount of 
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space that can be constructed with the budgetary envelope. Consideration should be given to an 


dditional research space will be provided that would be sufficiently flexible and 


, it is 
commended that the Dean initiate discussions with the University Administration to identify 


Precinct Buildings for future development. 


out the acquisition of new 
uilding sites in the vicinity of the Engineering Precinct Buildings. Were such sites to materialize 


t the difficulty of shoehorning the 


m of swing space be available, preferably within the 
ngineering Precinct Buildings or within the immediate vicinity, to temporarily relocate activities 


 renovation cycle. It is recommended that 


expansion of the footprint, currently estimated to be 1200 gross square metres [gsm] by an 
additional 450 gsm; this would require the demolition of a protruding section of the Wallberg 
Building. Such a possibility will require the lost space to be re-established, but it could result in a 
better overall design with improved access from College Street, through the Wallberg Building 
into the CET.  


It is also to be noted that proposed shared research facilities in optics, nano & micro fabrication 
and materials characterization are perceived to be an expansion of critical facilities in these areas 
of enabling technologies. It is anticipated that in addition to the establishment of these shared 
facilities that a
that might be used to provide for limited swing space opportunities. 
 
RECOMMENDED 14 ……….SITES EXTERNAL 
Given that the net maximum amount of new space that could be constructed on both building 
sites [Engineering Annex + Haultain/ Heat Engines] is unlikely to exceed 18,500 nasm
re
additional sites in close proximity to the Engineering 
It will take considerable time to acquire and consolidate such space, but this action is required 
and needs to be promoted well in advance of the actual construction.  
 
RECOMMENDATION 15 ……….UTIAS RELOCATION? 
Given the limited expansion of space that can be contemplated in the near term, it is not possible 
to consider the relocation of UTIAS to the St. George campus with
b
the UTIAS entity could be more conveniently relocated withou
unit into ill-suited pockets of space. This recommendation links directly to Recommendation 13, 
since if no suitable sites can be identified there will be increasing pressure to plan for building 
upgrades on the Downsview campus. 
 
RECOMMENDATION 16 ……….SWING SPACE 
To advance any renovation program of significance within the Faculty to systematically upgrade 
space requires that some 2,000 nas
E
to such swing space during the typically 12-18 month
such space be identified and acquired either through rental or as a result of new construction. 
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7 RECOMMENDATIONS FOR CONSIDERATION 
 
A compilation of all recommendations, previously presented and dispersed within the Report is 
provided below.  
This listing of recommendation plus the Executive Summary have been produced as an 
abbreviated Divisional Space Review and Development of a Master Plan Report  
 
 
RECOMMENDATION 1 …………………………………..………….ON UNIT LOCATIONS 
The fact that Departments are dispersed across numerous buildings is viewed by the Space 
Committee as a positive outcome for future planning. Departments have been historically 
structured to develop and deliver discipline-specific, accredited, undergraduate programs. For the 
undergraduate student, the optics and delivery of each specific undergraduate program is an 
important cornerstone; for this reason it is important that each Department continue to have a 
defined undergraduate home in a particular building, which would typically house the Chair’s 
office, undergraduate studies offices and personnel, student common rooms, club space etc., to 
provide a very visible departmental home for the undergraduate to foster a sense of belonging. In 
contrast, at the graduate level the department focus, while still significant, is considerably 
reduced, and, while it is necessary to provide an administrative focus with respect to graduate 
admissions, scholarships, and graduate accommodations, the growing research thrusts are towards 
research integration and the use of shared research facilities. It is this need for integration and the 
establishment of focused research groups and costly facilities that increasingly cuts across all 
Departments and will enable [and facilitate] the outreach by Departments into different building 
locations to be used to advantage. Nevertheless, it should be recognized that Departments, 
Institutes and Centres as well as interdisciplinary research groups do foster a collaborative sense 
of participation and team spirit which needs to be nurtured and sustained and which is difficult to 
more duplicate as entities increase in size  
 
The recommendation is not to attempt to consolidate each Department at a single location, but 
rather to maintain a visible core location in support of the undergraduate program 
identification and delivery, but with effective research tentacles to promote interactions across 
building and departmental boundaries. 


 
RECOMMENDATION 2 …………………………….ON MAINTAINING OUR BUILDINGS 
The facilities available to support the academic mission of the Faculty require systematic 
attention and a schedule for planned renovation, upgrade, and relocation.  The nine metrics listed 
become the essential building blocks around which the required educational, research, and 
scholarship requirements must be addressed. The infrastructure is outdated and a visit through the 
back-lanes immediately north of the Mining Building, interfacing onto the Rosebrugh, 
Mechanical, and Haultain Buildings, will confirm the need for a major redevelopment, starting 
with a comprehensive plan for the provision of adequate services. 
 
The recommendation is to define the beginnings of an ambitious plan to:  
2.1 improved maintenance of all Engineering Buildings but particularly the quality buildings 


[Bahen and Pratt] to ensure that good buildings are maintained as such. 


2.2 target an existing, but structurally sound [core] building [Sandford Fleming, Galbraith or 
Wallberg] as a first priority for renovation, with a view to extensive reorganization, and 


2.3 identify those buildings that should best be demolished to allow for redevelopment at an 
increased density on the cleared footprint, as well as with improved  interfaces with 
existing, adjacent buildings [Engineering Annex, Electro Metallurgy Lab, Haultain, Old 
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Mechanical (Heat Engines), Rosebrugh]. Major capital projects could also be mutually 
beneficial to sister Faculties. 


The choice and possible reorganizations as it relates to Recommendations 2.2 and 2.3 will be 
subsequently clarified once the space requirements of the Faculty, as distinct from what presently 
exists, have been presented in a later section of this Report. It is simply impractical to assess each 
individual space and to recommend on specific action for improvement; instead, a list of general 
recommendations is provided to serve as guidelines for the consolidation of space and subsequent 
renewal: 
 
 
RECOMMENDATION 3 …………………………….ON SPACE PROCEDURES TO ASSIST 
Units are responsible for the effective use of the space assigned to them by the Faculty consistent 
with the strategic research and educational objectives of the Faculty. The Faculty Guidelines 
documented in Appendix 4 provide a useful guide in the implementation thereof, but the effective 
use and interpretation thereof falls to the leadership of the respective Unit. This report strongly 
recommends however that all space, whenever possible and practical should be used to benefit 
the activities of the Faculty as a whole.  Accordingly, subsequent recommendations in addition to 
those On Space Procedures contained within Recommendation 3 will highlight the specific needs 
to plan and reconfigure shared undergraduate laboratories in support numerous undergraduate 
programs to intentionally increase the hourly usage per week of such facilities and release space 
for other needed functions. Sharing of facilities to include the use of conference rooms and 
graduate classrooms etc. with the necessary protective protocols can all be implemented to assist 
us all.   
The current Space Review undertaking has made it abundantly clear that greater attention and 
commitment be given to matters of space, its potential availability and utilization. All Units are 
encouraged to direct increased attention to improved monitoring and utilization of space. As 
noted, the guidelines on space allocation is an important cornerstone and personnel need to be 
well informed of the real cost of space and the metrics that monitor space assignment for 
undergraduate labs, research labs and all accommodations. Increasingly, space will emerge as line 
item in budgets. Therefore it is important that Units ensure the elevation and knowledge of space 
and space costs plus an understanding of the inherent inefficiencies when using ill-configured 
space. All space inventory needs to be correctly categorized and all changes approved and 
recorded in the University Space Inventory21. Smaller units may consider sharing personnel 
[Space Reps] to ensure a quality operation. 
 
Two interrelated recommendations are identified for consideration on procedures: 
 
3.1 The recommendation is to address the increasing relevance of space in the strategic 


planning and financial management of the Faculty. Accordingly, consideration should be 
given to the establishment of a Standing Committee on Space Planning in which the 
Chairs and Directors represent their respective Units. The Dean, Chief Administrative 
Officer and Director of Planning & Infrastructure would also be members of the Standing 
Committee. The proposed membership structure would allow meetings of this Standing 
Committee to be conveniently orchestrated under a C&D Committee umbrella. The Chair 
could also report matters to Faculty Council.  


 


                                                 
21 All approvals for the re-reassignment of space and/or renovations/upgrades (value in excess of $50,000 
are made by AFD. The Space Inventory is maintained by Mr. Brian Armstrong, Office of Campus & 
Facilities Planning. 
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3.2 It is also recommended that the Director of Planning & Infrastructure continue to advance 
the Faculty’s space planning by ensuring that all user committees, renovation projects and 
space exchanges within the Faculty are planned and implemented consistent with the 
Standing Committee on Space Planning, the established Accommodation & Facilities 
Directorate, and the Faculty’s Master Space Plans and Space Guidelines. Informed Space 
Representatives from each unit will meet regularly with the Director, Planning & 
Infrastructure. The purpose of these meetings would be:  


 
i) to promote awareness of all planned renovations within APSE and how such 


changes could impact and potentially benefit sister units, 


ii) to enhance working knowledge of the AFD approval process through which all 
approvals are secured, 


iii) to provide a forum to discuss potential  space exchanges, 


iv) identification and promotion of jointly managed facilities with clear lines of 
responsibility, 


v)  improved coordination and shared use of undergraduate laboratories, 


vi) to share information on infrastructure, facilities management, and policy issues, 
with emphasis  on relationships with Facilities & Services, Real Estate Operations 
[Capital Projects], and Environmental Health & Safety, facilitating dialogue 
between the respective groups.  


 


RECOMMENDATION 4………………………..ON UNDERGRADUATE LABORATORIES 


The Faculty should consider the establishment of selected undergraduate generic laboratories that 
support two or more engineering programs. A useful start could be made with Fluids, Heat 
Engineering, Controls, Materials and/or Electronic Circuits Laboratories. This could result in the 
consolidation and improved utilization levels of undergraduate laboratory facilities and release 
space to support other undergraduate student activities. The planning of such laboratories would 
benefit from the fact that projected undergraduate enrolment numbers are currently at or near 
peak levels. In undertaking this initiative it is important to focus on the essential principles that 
are being conveyed by the laboratory experiment and as such are discipline independent. When a 
more discipline specific laboratory experiment has to be introduced there is considerable value to 
having this experiment available to students in sister disciplines. 
 
Sharing of in-faculty workshop facilities and or services also offers advantages, as does the use of 
inter-Faculty undergraduate laboratories i.e. Chemical Engineering’s use of modern Chemistry 
laboratories within the conveniently located Lash Miller/Davenport Building, or inter-College/ 
University initiatives such as MIE’s use of the  George Brown workshop as an external  student 
training facility. 
 


RECOMMENDATION 5 ……………………………………...ON CENTRAL CLASSROOMS 
The Registrar’s Office in the Faculty of Applied Science and Engineering has developed a good 
working rapport with the OSM on matters related to the scheduling of all undergraduate classes 
and tutorial rooms. The centralization of classrooms works reasonably and OSM is currently 
upgrading projection facilities in classrooms and streamlining server access. The Faculty is 
supportive of these updates as it significantly serves to enhance the educational experience. With 
current increases in class size, classrooms that seat 125 students are at a premium and represent 
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the most visible pressure point at this time. Any opportunity for OSM to acquire additional 125 
seat capacity classrooms in the vicinity of the Engineering Precinct Buildings would be well 
received. Since this is unlikely to occur, the solution will most likely be found within the 
scheduling exercise. 


It must be noted however that the majority of lecture hall space assigned to the Faculty is used at 
or near the COU guideline of 34 hours per week.  This high usage leads to wear and tear on the 
classroom components such as seating, writing surfaces and floors.  Further, with the exception of 
the Bahen Centre, most of the classrooms primarily used by the Faculty appear dated and 
are prone to the same problems as the building they occupy as outlined elsewhere in this 
report.  As noted above OSM has a renewal and replacement program in place for all central 
classrooms; it is important that this program is properly funded and managed to maintain and 
improve the learning environment of all classrooms.  Ultimately, our classroom facilities should 
reflect the faculty's status as a global leader in engineering education. The Faculty strongly 
endorses this OSM undertaking for classroom renewal; it will require sustained central support 
and hopefully will impact all classrooms including those where no improvements have been made 
in twenty years and more. 
 
 
RECOMMENDATION 6 ……...ON IMPROVING THE ON-CAMPUS EXPERIENCE 
It is noted that different units within the Faculty provide their undergraduates with very different 
services for example, common room space, reading rooms, club space etc. This is inevitable 
given the combination and assignment of old and new facilities, yet given the make-up of our 
buildings there are significant pluses to using the older buildings to accommodate those items that 
are not high tech, leaving the new facilities to accommodate labs as we move forward. The 
recommendation is simply to invite all units to endeavour to improve the quality and appearance 
of support space that might be available to undergraduate student students, such as club offices 
and Eng Soc space. Similarly all undergraduates are invited to leave space as they would like to 
find it so that it will be inviting to others. 


What we should not see are broken beer bottles in the Galbraith Courtyard when Advancement 
Officers are working to raise funds in the Barratt Room and observing the state of affairs. Real 
positive impacts include the glass doors which produce a welcoming feel to the ECE graduate and 
administrative offices when entering Sandford Fleming; the flat screen information carriers that 
have been installed in the Mechanical Building and work; the transparency [using glass] into 
numerous work areas that Civil Engineering has been able to introduce with their building 
projects; the cleaning up of bench surfaces in the Sanford Fleming lobby to name but a few. 


A high priority should be to improve on the access to meeting rooms that would facilitate and 
support student activities. Students often need to reserve rooms for planning meetings with some 
20-25 participants on relatively short notice; OSM is the normal vehicle, and if the lead time for 
making such reservation is excessive then it is recommended that OSM, having the largest 
meeting room resources, be contacted to seek suitable alternatives. All units should work to 
understand this student need and on occasion, should facilities be available, to provide access to 
existing Conference and Meeting Rooms when such emergency situations arise. 
 
Recommend that the Director of Planning & Infrastructure establish an active working group 
in consultation with the Vice-Deans of  Undergraduate Studies and Graduate Studies to 
assemble a membership of elected undergraduate students from the Engineering Society and 
discipline specific student  clubs [graduate and undergraduate] to develop selected ideas 
addressed from within Sections A and B of this Report. This Working Group is to establish a 
realistic set of priorities and the respective locations, i.e. to identify the number of lockers 
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required and the potential locations thereof, or formulating the request to  expand the wireless 
services provided through CNS Funding for these opportunities and other initiatives could 
then be directed to the Dean through a suitable proposal with the support of the student body. 
 
 
RECOMMENDATION 7 ……………………………ON UNDERGRADUATE COMPUTING 
ECF has managed to provide an excellent service in support of computing services for students. 
While there is no urgent need to dramatically increase the seat count in the ECF computer rooms, 
there are times when assignments are due on simultaneous dates that introduce all sorts of 
pressures in ECF. It would be helpful if selected course offerings [that are major users] working 
with ECF could coordinate different completion dates for major assignments to reduce these 
pressures. 


On the seat count issue, it is noted that ECF has recently implemented systems to provide 
students with convenient remote access to increasing amounts of software from anywhere, 
including home. With students being able to access from home, demand for seating is unlikely to 
increase as these initiatives gain popularity, as they will. 


Students are also requesting more widespread access to wireless networks within all Engineering 
Precinct Buildings. Of particular interest is the need for wireless access within existing computer 
laboratories since many students are using laptop computers within these laboratories. Since 
wireless access is implemented centrally, it is important for the Faculty to work with the central 
administration to provide extensive wireless access. Furthermore, as new buildings and 
renovations are undertaken it is important to include ECF representation in these plans to possibly 
site computer access points at strategic locations within these new constructions.  
 
RECOMMENDATION 8 ……………………………………...ON RESEARCH COMPUTING 
Most units presently have computer rooms that house research equipment in support of on-going 
research within the Department /Institute. These rooms sometimes include undergraduate 
servers/racks [outside of ECF] or even administrative servers/racks. Some units have separate 
computer room/closets for this activity. Each of these rooms has required extensive power and 
cooling to be installed, one room at a time; this is expensive and these individual rooms provide 
little scope, if any, to effectively use the waste heat. All Units appear to be at capacity at present, 
but at capacity in the ability to adequately cool as distinct from the footprint for servers/racks. 


It is recommended that Faculty consider a central computing facility, with the necessary levels of 
cooling and physical infrastructure to house and to network these servers/racks to each respective 
Unit. Currently, this possibility is being investigated and discussed for inclusion within the CET 
Building; the proposal is strictly to provide the appropriate housing environment and security in 
which the independent units can operate independently. 


Where appropriate, it is also recommended to plan and construct central facilities such as the 
current ECTI facility to address the needs of the faculty as distinct from smaller repetitive 
facilities being constructed that are dispersed within each Unit. Economies of scale can work to 
advantage as noted for the centralized server facility. 
 
 
RECOMMEDATION 9 ……………………………………..ON GRADUATE CLASSROOMS 
Collectively Units within the Faculty each control a limited number of graduate teaching 
classrooms that could be available across the Faculty in support of the graduate teaching 
requirements of all Units; we need to collectively improve on the coordinated use of these 
classrooms to increase the weekly hours of usage across the Faculty. We also need to consider 
using the early morning time-slots for graduate course offerings to potentially attract young 
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professionals; courses could commence at 7:30am and be mutually advantageous to the schedule 
of all.  
 
Other possibilities are to offer concentrated graduate courses that start in the second week of 
April, once OSM classrooms are not being used by undergraduates and technically available. This 
approach could be used to advantage throughout the summer and again in the brief interval in 
December when OSM has is available. Encourage thinking and planning options outside of the 
box to use space when it is available rather than at those times when it is in excessive demand. 
Consistent with the OSM operation identified within Recommendation 5, consideration should be 
given to the introduction of an intelligent reservation system, such as RRS Lite currently being 
used for meeting room reservations within the Faculty, which will allow for all graduate 
classrooms, conference rooms and meeting rooms within each unit to be more effectively used 
across the Faculty; the negotiated arrangement would require the appropriate protocols and 
penalties to ensure that the rooms are adequately maintained by all approved users. 
 
 
RECOMMENDATION 10 …………………..IMPROVING THE GRADUATE EXPERIENCE 
Any new building within the Engineering Precinct, such as the proposed CET, [or indeed 
reclaimed space within existing, older buildings] should endeavour to incorporate within the 
space plan suitable space for graduate students to meet and discuss issues or to establish the 
appropriate office hoteling services in support of part-time professional Masters Students. The 
graduate student experience needs to be enriched and it would be logical to include in a facility 
such as the CET, which is distinctly research intensive, to provide an appealing and comfortable  
meeting place for graduate students to talk research, industry and societal issues. In the same 
context it is important to provide professional part-time Masters students with professional 
hoteling suites equipped with email and telephone access when they are on campus to attend 
lectures, meetings etc. 


Improving the graduate space experience also requires better office accommodation in smaller 
offices preferably outside of labs, a defined network of lounges and hoteling suites for part-time 
students within Units and Centres. It is proposed that in all new buildings that academic offices, 
and indeed all offices, are constructed to the standard 13 nasm requirement with adequate 
communication and computer jacks installed at the time of construction so that these standard 
offices can also readily accommodate three graduate students and as such provide Units with 
increased flexibility to accommodate faculty, visitors, researchers and graduate students.  
 
 
RECOMMENDATION 11 ……..ON SUPPORTING COLLABORATIVE SEED RESEARCH 
Certain Units are providing research laboratory space and or office space to support the research 
endeavours of individuals who are neither former employees of the Unit nor currently being paid 
from any budget administered by that Unit. For the present this activity will be identified as 
Collaborative Seed Research; the individuals using this space might typically have been 
employed or associated with another Faculty, most likely at the University of Toronto or a spin-
off company. It is recommended that should such seed research be formally institutionalized  that 
the space allocation be fully transparent, and that the research needs to be of short term interest to 
the Unit [as distinct from a specific researcher] and that space so assigned be reported at regular 
intervals to the Dean and approved by AFD. In the collection of data that has been undertaken, 
Collaborative Seed Research has been identified within Chart 3B. At present the magnitude of 
this allocation is of order of 400 nasm. This is not an insignificant amount space given that space 
is currently being rented elsewhere to accommodate activities as important as the PEY Program. 
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RECCOMENDATION 12………………………………...…ON MAXIMIZING NEW SPACE 
Given the very limited number of sites available within the Engineering Precinct, it is highly 
recommended that every effort be made to maximize the building envelop available within each 
site. This will require that larger amounts of funding are required to build the larger footprint and 
space envelope. 
 
 
RECOMMENDATION 13 …………..CENTRE for ENABLIBLING TECHNOLOGIES [CET] 
It is recommended that the CET development on the Engineering Annex site proceed as planned 
and that every effort be made, consistent with Recommendation 12, that additional floors be 
added on whatever footprint that can be economically established to maximize the amount of 
space that can be constructed with the budgetary envelope. Consideration should be given to an 
expansion of the footprint, currently estimated to be 1200 gross square metres [gsm] by an 
additional 450 gsm; this would require the demolition of a protruding section of the Wallberg 
Building. Such a possibility will require the lost space to be re-established, but it could result in a 
better overall design with improved access from College Street, through the Wallberg Building 
into the CET.  


It is also to be noted that proposed shared research facilities in optics, nano & micro fabrication 
and materials characterization are perceived to be an expansion of critical facilities in these areas 
of enabling technologies. It is anticipated that in addition to the establishment of these shared 
facilities that additional research space will be provided that would be sufficiently flexible and 
that might be used to provide for limited swing space opportunities. 
 
 
RECOMMENDATION 14 ……………………………………………..ON SITES EXTERNAL 
Given that the net maximum amount of new space that could be constructed on both building 
sites [Engineering Annex + Haultain/ Heat Engines] is unlikely to exceed 18,500 nasm, it is 
recommended that the Dean initiate discussions with the University Administration to identify 
additional sites in close proximity to the Engineering Precinct Buildings for future development. 
It will take considerable time to acquire and consolidate such space, but this action is required 
and needs to be promoted well in advance of the actual construction.  
 
 
RECOMMENDATION 15 ……………………………………………..UTIAS RELOCATION? 
Given the limited expansion of space that can be contemplated in the near term, it is not possible 
to consider the relocation of UTIAS to the St. George campus without the acquisition of new 
building sites in the vicinity of the Engineering Precinct Buildings. Were such sites to materialize 
the UTIAS entity could be more conveniently relocated without the difficulty of shoehorning the 
unit into ill-suited pockets of space. This recommendation links directly to Recommendation 13, 
since if no suitable sites can be identified there will be increasing pressure to plan for building 
upgrades on the Downsview campus. 
 
 
RECOMMENDATION 16 ……………………………………………………...SWING SPACE 
To advance any renovation program of significance within the Faculty to systematically upgrade 
space requires that some 2,000 nasm of swing space be available, preferably within the 
Engineering Precinct Buildings or within the immediate vicinity, to temporarily relocate activities 
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to such swing space during the typically 12-18 month renovation cycle. It is recommended that 
such space be identified and acquired either through rental or as a result of new construction.  
 
 
8. OBSERVATIONS. 
 
While each of the first 16 recommendations address important issues that would enhance the 
stature of the facilities available within the Faculty, the pivotal recommendation is that conveyed 
in Recommendation 14. This particular recommendation will ultimately define the long term 
critical path for the Faculty; it will require both extensive consideration and planning within the 
University and time to realize the objectives within an unpredictable market place. The benefits to 
establishing this pathway are considerable; additional building sites need to be identified within 
the St George Campus or in close proximity to the campus with the most likely possibilities 
existing along the College Street corridor. With some measure of clarity as to where affordable 
expansion might occur, the planning process could be considerably enhanced. 
 
To illustrate the advantages: 


i) The existing building sites within the Engineering Precinct are complex sites on 
which to build and construction costs, as a result, are very high. Might it not be 
preferable to locate selected activities on say, College Street or elsewhere in the 
immediate vicinity? 


ii) No swing space exists to vacate the existing building sites needed for construction; 
we also need to acquire quality swing space for laboratories to allow for upgrading of 
existing facilities when such funding are available from all sources including CFI. It 
could be cost effective to construct suitable swing space within a new building on 
say, College Street or elsewhere in the immediate vicinity. 


iii) It could be advantageous to thoroughly investigate the feasibility to relocate UTIAS 
close to the St George Campus. The College Street corridor could offer such 
possibilities and could potentially allow for the relocation of the entire entity as 
distinct from shoe-horning these activities into constrained space within the existing 
Engineering Precinct. 


iv) Administrative operations such as the very successful Professional Experience Year 
[PEY] program are currently renting space in New College Residence and could 
benefit from having a more permanent home22.  Such entities could preferably be 
located within any of the opportunities cited above in preference to the current ad-hoc 
approaches. 


 
The Space Review Committee puts forward these observations with the full understanding that it 
is costly to erect new buildings and that it will all take time to do so. We also understand that 
these options need to be fully explored and understood to facilitate constructive space planning 
within the Faculty. 
 
Finally, an interim alternate approach might be to consider inviting external developers to work in 
possible partnership with the University to build swing space for offices and laboratories that 


                                                 
22 This rental is a stop-gap plan, following the targeted purchase of 245 College Street, and temporarily 
stalled renovation of the 5th floor of McCaul Street at a cost in excess of $1 million. It is important to 
note that these options followed an extensive search to identify suitable rental space on College Street 
and elsewhere that might be adaptable for University needs. 
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could be rented by the University for defined periods. This is not unlike the concept, proposed 
with the recent leasing of 245 College Street to developers, to build residences that could be used 
by U of T students. Building of such facilities could also be applicable to PEY offices and other 
non residential activities that could be compatible with a residence. To include laboratory and 
office swung space could also be an attractive outlet for spin-off companies and MaRS type 
activities. 
 
 
9 RECOMMENDED ACTIONS 
 
A brief listing of recommended actions are identified below that are currently on-gong or should 
be initiated in the very near term to ensure that the required information would be available when 
required. 
 


1. User Committee for the CET. This Committee has been formally established and is 
anticipated to table a final report in the early fall of 2009. The report will provide for a 
detailed space plan for the building on the Engineering Annex site. It is also proposed to 
include options that could expand the space envelope and to investigate the pricing of 
each option on speculative sites that would have reduced construction complexities. The 
proposed footprint for this project, once funding is secured, will be the Engineering 
Annex site. 


2. Bio-Zone Project [Bioengineering Research Facility for Energy, Environmental & 
Economic Sustainability]. An internal Working Committee is actively identifying the 
space requirements for the CFI supported Bio-Zone project which is to be located on the 
upper floors (with a roof expansion) of the Wallberg Building. Formal approval of the 
User Committee and the Project Report will be required through University governance 
in the fall.  


3. UTIAS. It is recommended to convene an internal User Committee that could be 
formally established with University governance in the fall. The Committee is to define 
the detailed space requirements required by the Institute of Aerospace Studies. The intent 
is to define the required space plan irrespective of any specific site location which could 
conceivably be within the College Street corridor or the Downsview campus. It would be 
a useful and timely step in the process to precisely define these requirements since the 
information could impact decisions pertaining to either a new building and or the staged 
upgrading of facilities at Downsview.  


4. Working Group for Generic Undergraduate Laboratories: It is recommended to 
establish a Working Committee to identify and investigate all undergraduate laboratories 
within the Faculty with the objective to define the optimum subset that could be 
reconfigured to accommodate the laboratory component of similar course offerings 
within the Faculty. The courses and number of experiments offered within each course 
are to be identified for each laboratory and a brief description of each experiment and the 
supporting facilities provided. Experiments that could be common to two or more course 
should also be identified. Once this preliminary information is assembled, Working 
Groups for each targeted generic laboratory will be required to define the experiments 
that will be incorporated into the new entity. The driving force behind this initiative is to 
more intensive use our undergraduate laboratory space so that some of the existing 
laboratory space can be redirected to support other activities which could even include 
the creation of swing space to assist in renovations throughout the Faculty. 


5. Working Group on the Student Experience. Recommend that the Director of 
Planning & Infrastructure, in consultation with the Vice-Deans of  Undergraduate Studies 
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and Graduate Studies, establish an internal Working Group comprising elected 
undergraduate students from the Engineering Society and discipline specific student  
clubs [graduate and undergraduate] to develop selected ideas identified within Sections A 
& B of this Report. Specifically this Working Group could define a realistic set of 
objectives, with the appropriate justification, for implementation when suitable funding 
opportunities might become available. Illustrative examples could include: i) locations 
for wireless networking; ii) identify the number of lockers required and the potential 
locations thereof; and iii) how and where to expand facilities for the outside parking of 
bicycles.  
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A B C D E F G H I J K L M N O P Q
1 AEROSPACE 987 0 4477 4477 5962 4477 1.33


2 ANNEX 408 0 324 959 1283 1940 1283 1.51


3 BAHEN 23716 10093 634 845 456 5640 1441 9016 37261 19109 1.95


4 ELECTROMETAL 4 0 149 149 176 149 1.18


5 GALBRAITH 4580 1299 5 1319 4999 4472 10794 19661 12093 1.63


6 HAULTAIN 731 575 12 230 49 638 720 1649 3466 2225 1.56


7 MECHANICAL 2296 546 63 5507 5569 9722 6115 1.59


8 MINING 4141 250 32 633 1304 1926 800 4695 11063 4945 2.24


9 McCaul 170 458 458 628 458 1.37


10 PRATT 1979 1106 1341 1525 2866 6833 3972 1.72


11 ROSEBRUGH 1404 324 810 2072 2882 5629 3206 1.76


12 SANDFORD FLEMING 4764 5047 187 839 698 1596 3564 6884 21834 11932 1.83


13 WALLBERG 4660 847 326 8057 130 1298 9811 17200 10658 1.61


14 CCBR 457 174 824 1455 21314 9899 2.15


15 NEW COLLEGE 367 376 294 294 n/a n/a n/a n/a


16 245 COLLEGE STREET


17 Total Area 50206 20462 294 826 4513 456 5175 8744 7277 16280 2938 11585 4492 61990 162689 90520 1.80


18 132952 50206 20462
19 56490


TABLE 1 SUMMARY OF THE LOCATION OF SPACE [nasm] FOR ALL UNITS WITHIN THE BUILDINGS USED BY ENGINEERING.                                      November 2007 INVENTORY


BUILDINGS within 
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1 AEROSPACE 987 4477 4477 5962 4477 1.33
2 ANNEX 413 324 954 1278 1940 1278 1.52
3 BAHEN 24553 10030 644 845 456 5640 1431 9016 37261 19046 1.96
4 ELECTROMETAL 4 149 149 176 149 1.18
5 GALBRAITH 4558 1315 5 1595 5002 4195 10796 19661 12111 1.62
6 HAULTAIN 741 534 12 181 98 638 720 1649 3466 2183 1.59
7 MECHANICAL 2296 546 63 5497 5560 9722 6105 1.59
8 MINING 4203 250 0 602 1304 1926 800 4632 11063 4882 2.27
9 McCaul 170 458 458 628 458 1.37
10 PRATT 1979 1106 1341 1525 2866 6833 3972 1.72
11 ROSEBRUGH 1404 198 810 2198 3008 5629 3206 1.76
12 SANDFORD FLEMING 4776 5018 187 839 698 1596 3580 6900 21834 11919 1.83
13 WALLBERG 5215 847 326 8057 114 1298 9795 17200 10642 1.62
14 CCBR 457 174 824 1455 21314 9899 2.15
15 NEW COLLEGE 367 376 294 294 294 1037 670 1.55
16 245 COLLEGE STREET


Total Area 51666 20220 294 835 4756 456 5175 8695 7298 15998 2937 11691 4492 62333 163726 90997 1.80
134219 51666 20220


Table 2  SUMMARY OF THE LOCATION OF SPACE FOR ALL UNITS WITHIN 16 BUILDINGS USED BY ENGINEERING.                                      November 2008 INVENTORY


BUILDINGS


62333
56286







TABLE 3: SUMMARY OF SPACE QUALITY ASSESSMENT FOR ENGINEERING PRECINCT BUILDINGS


Total                      Space Quality Assessment
Assessed            Adequate   Needs Attention           Poor


NASM NASM % Total NASM % Total NASM % Total


7  Mining 4669.2 1124.0 24.1 3533.0 75.7 12.2 0.3


8  Wallberg 9795.0 1449.0 14.8 7223.0 73.7 1123.0 11.5
 8A  Pratt 2719.5 1206.0 44.3 1490.0 54.8 23.5 0.9


9  Sandford Fleming 6863.2 599.5 8.7 6071.0 88.5 192.7 2.8


20  Rosebrugh 2881.8 43.8 1.5 2831.0 98.2 7.0 0.2
21  Engineering  Annex 1278.0 0.0 0.0 1278.0 100.0 0.0 0.0
22  Mechanical 5564.5 842.9 15.1 4201.0 75.5 520.6 9.4


24  Haultain 1649.6 130.8 7.9 1409.0 85.4 109.8 6.7
49  Aerospace 4477.2 344.8 7.7 3930.0 87.8 202.4 4.5
70  Galbraith 10801.3 1941.0 18.0 8820.0 81.7 40.3 0.4


80  Bahen 8407.4 8407.4 100.0 0.0 0.0 0.0 0.0
83  256 McCaul 458.3 0.0 0.0 458.3 100.0 0.0 0.0


91  Electrometallurgy 149.0 0.0 0.0 0.0 0.0 149.0 100.0


 Total 59714.0 16089.2 26.9 41244.3 69.1 2380.5 4.0


Bldg #  Building Name


26% of all space assigned
to units is considered to 


be adequate


69 % of all space 
assigned to units is 
consireded to "need 
attention" 


4% of all space is 
considered to be poor 


Bahen is the
only building


now 
assessed as


adequate 







TABLE 4. COMPARISONS OF SPACE USAGE OF THE VARIOUS UNITS 
Data November 2007


A. % COMPARISONS. % activity asigned to the 4 Categories
Category 1 2 3 4


Classroom U/G Labs Research Offices Plus
AERO 3.0 12.6 45.7 38.8
CHE 0.5 25.4 47.2 26.9
CIV 5.3 11.5 44.1 39.1
ECE 0.2 24.0 36.8 39.0
IBBME 3.3 5.0 64.8 27.8
MIE 2.0 18.5 49.2 30.3
MSE 0.4 15.2 52.3 32.1


Average for all 2.1 16.0 48.6 33.4
Dept Average 1.7 18.9 45.9 33.5


B. AREA [NASM] COMPARISONS
Category 1 2 3 4


Classroom U/G Labs Research Offices Plus totals
AERO 153 650 2364 2008 5175.0
CHE 45 2212 4116 2351 8724.0
CIV 385 840 3206 2846 7277.0
ECE 35 3911 5988 6347 16281.0
IBBME 69 147 1903 817 2936.0
MIE 234 2139 5705 3507 11585.0
MSE 18 679 2342 1439 4478.0


Total Nasm 939.0 10578.0 25624.0 19315.0 56456.0
% Allocation 1.7 18.7 45.4 34.2


U
N


IT
U


N
IT







ID 4.1 FACULTY OFFICES 1 FTE per office
1 Each FTE Faculty, FTE Senior Tutor, FTE Lecturer is assoigne a standard office of 13 nasm


Each FTE is to be assigned one office only, unless approved by the Dean
Deans. Vice-Deans, Asociate Deand will have larger offices, typically 20 nasm
Chairs' Offices typically will be 20 nsam


2 Status Appointments. No office allocation
4.1 15%        or 15% of what is generated in 4.1


3 Visitors. Normally two vistors will share a standard office
4 Professors Emeritus: One Office per FTE Professor Emeritus 2 heads per office
5 Adjuncts: One Office per FTE Adjunct 10/heads per office
6 Stipend Teaching 4 lectures/office


4.2 RESEARCH OFFICES
7 Research Associates. I 1 FTE per office
8 PDF's 1 FTE per office
9 Research Engineere 1 FTE per Office
10 Admin Staff 1 FTE per office
11 Technical Staff 1 FTE per office


4.3 GRADUATE STUDENT OFFIOCES
12 Full time Ph.D 4 nasm Carrel in office accommodating 3 students. Use a standard office. 
13 Full time MASc 4 nasm Carrel in office accommodating 3 students. Use a standard office. 
14 Full time M.Eng 4 nasm Carrel in office accommodating 3 students. Use a standard office. 


15 All Part Time 


4.4 DEPARTMENTAL SUPPORT OFFICES
16 Admin Staff 1 FTE per office
17 22 Tech Staff 1 FTE per office


4.5 OFFICE Support
18 Faculty Lounge 0.8 nasm per Faculty, RA, PDF
19 Undergraduate Common Room 0.2 nasm per student
20 Graduate Common Room 0.3 nasm per student
21 Staff Common Room 0.5 nasm per staff
22 Conference Rooms 20-30 seater 1 per 25 FTE Faculty
23 Meeting Rooms 5-7 seater, standard office 1 per 10 FTE Faculty
24 Reading Room for all students 0.15 nasm per u/g student
25 Student Clubs 4 max per unit, standard office standard 13 nasm offices
26 Server room max 52 nasm 0.4 nasm per FTE faculty
27 Storage max 52 nasm 1.5 nasm per FTE Fcaulty
28 Photocopy room standard office 1 room per 20 FTE Faculty
29 Kitchenelle 13 nasm 1 standard office
30 Waiting Area 26 nasm 2 standard offices


TABLE 5. APSE GUIDELINES ON SPACE IN FACULTY, CATEGORY 4


One Part-time student is equivalentto 0.3 FTE. Allow 1.2 nasm per Part-time student.Use 
accumulated nasm to create a hotelling suite with multiple desks, jacks for laptops, phones. A 
professional environment







Program/ Year 1 2 3 4 Total
Full Time Enrolment
Chemical Engineering 100 135 97 111 443
Civil Engineering 100 117 97 87 401
Computer Engineering 83 99 81 70 333
Electrical Engineering 159 226 205 177 767
Engineering Science 274 163 183 184 804
Industrial Engineering 45 97 66 52 260
Lassonde Mineral Engineering 13 22 15 13 63
Mechanical Engineering 137 205 161 135 638
Materials Engineering 56 47 50 38 191
Track One - General Engineering 148 0 0 0 148
Full Time Total 1115 1111 655 867 4048


Part Time Enrolment
Chemical Engineering 1 11 2 4 18
Civil Engineering 3 2 1 4 10
Computer Engineering 7 4 1 3 15
Electrical Engineering 4 4 0 4 12
Engineering Science 2 0 1 4 7
Industrial Engineering 4 0 0 0 4
Lassonde Mineral Engineering 0 0 1 1 2
Mechanical Engineering 5 4 1 0 10
Materials Engineering 3 0 0 4 7
Track One - General Engineering 5 0 0 0 5
Part Time Total 34 25 7 24 90


PEY Students Total Special Students Total
Males 427 Males 11
Females 104 Females 7


Total Undergrads 1149 1136 662 891 4687


Full Time Students Total
Males 3179
Females 869


Part Time Students
Males 71
Females 19


Total % Female Students 21%
Total % Male Students 79%


TABLE 6. UNDERGRADUATE ENROLMENT INFORMATION, NOVEMBER 2008.







TABLE 7: APSE SPACE SUMMARY FOR THE SEVEN UNITS, EXTRACTED FROM APPENDIX G


ID SPACE SUMMARY NASM COUNTS
1 UNITS>>>>>>>>>>>NASM AERO CHEM CIV ECE IBBME MIE MSE
2 1. Classrooms 50 100 100 150 50 100 50
3 2. U/G Labs 1038 2088 1049 4766 654 4075 1727
4 U/G labs 945 1727 1002 4411 595 3806 1527
5 U/G Support Labs 2007 93 361 47 355 59 269 200
6 3. Research Table 3A 4015 5272 5297 7528 2276 6930 2817
7 Faculty 486 900 1141 1523 345 1398 509
8 15% Faculty 93 221 189 434 150 195 111
9 Research Personnel 705 795 360 906 480 1020 525
10 Graduate Students 2040 3075 2510 4179 1020 3377 1274
11 691 281 1097 486 281 940 398
15 4.1 Faculty Office Acc. 219 389 502 998 158 657 229
17 4.1 15% of FTE Faculty 42 124 159 363 65 173 77
18 306 529 208 643 316 504 235
19 4.3 Graduate Student Offices
20 544 808 608 272 332 832 336
21 Part-time 0 12 669 52 0 68 3.6
22 91 200 260 588 79 351 39
23 331 720 740 1061 419 869 406
24 TOTAL APSE GUIDELINES 67717 6635 10242 9592 16421 4348 14559 5920


25 TOTAL COU GUIDELINES 61184 6068 9227 8120 16470 2752 13348 5199


25 Actual 2007 54831 5175 8238 7298 15824 2113 11691 4492
26 add CCBR Allocation 1458 0 457 0 174 824 0 0
27 Total allocation 56289 5175 8695 7298 15998 2937 11691 4492


4.5 Office Support


Res. Supp. Labs 2007


4.2 Research Staff


Full Time


4.4 Dept Off. Admin, Tech







TABLE 8: APSE SPACE SUMMARY FROM TABLE 7 AND SPACE PROJECTIONS


ID Total AERO CHEM CIVIL ECE IBBME MIE MSE
24 TOTAL using APSE GUIDELINES 67617 6635 10242 9592 16421 4348 14559 5820
25 TOTAL using COU GUIDELINES 61184 6068 9227 8120 16470 2752 13348 5199
25 Actual 2007 54831 5175 8238 7298 15824 2113 11691 4492
26 add CCBR Allocation 1458 0 457 0 174 824 0 0
27 Total allocation 56289 5175 8695 7298 15998 2937 11691 4492


28 2008/09 Data
Graduate enrolment 1419 223.78 Grad/FTE F 6.3


29


30


31


32
TOTAL using COU GUIDELINES to determine 


space required for Research a & Graduate 
studies only


45787 5030 7139 7071 11704 2098 9273 3472 205


33


34
TOTAL using COU GUIDELINES to determine 


space required for Research a & Graduate 
studies only


53608 5597 8154 8543 13003 3634 10484 4193 240


35


35


OPTIONS


36 Requires additional 600 x 19 nasm which is 11,400 nasm 9.0


37 Requires additional 147 x 19 nasm which is 2,793 nasm 7.0


38 Requires additional 371 x 19 nasm which is 7,049 nasm 8.0


39 Requires additional 30*205 + 
168*19 nasm which is 9,342 nasm 7.0


Increase Graduate / FTE Faculty ratio to 8 translates to a 
graduate increase of  371


Increasing Faculty by 30 and growing to 7 Graduate /FTE will 
increase enrolment by 355 students


nasm required per 
Faculty FTE is 


The nasm count required for each additional Faculty Member varies between 205 [using COU guidelines ] or 240 when using APSE guidelines. Add an 
additional academic and the opportunity exits for an additional 6.3 graduate students. 


It is also appropriate to only look at the space per additional graduate student with no increase in academic complement, the minimum nasm count per 
graduate student only would be 19 nasm [15 nasm for lab space and 4 for office space].


Grad/FTE Faculty
Increase  graduate enrolment by 600 with no increase in 
Faculty 
Increase Graduate / FTE Faculty ratio to 7 translates to a 
graduate increase of  147


nasm required per 
Faculty FTE is 


Repeat using the APSE Guidelines; the space required to address research and graduate activity only is given in Line 34


Academic FTE tenure stream


Currently the Faculty is operating at a graduate student to FTE Faculty ratio of 6.3 
Need to examine additional space requirements if the graduate student population is to increase by  600 graduate students or to student ratio of 
7 and even 8 from the existing average of 6.3.
Using the COU Guidelines, the space required to address research and graduate activity only is given in Line 32 
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