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*abstract, disclaimer and preamble: 
As early as the 1950's, Canadian media theorist Marshall McLuhan correctly predicted that the electronic age would serve to 
disembody human kind. In fact, the postmodern argument espoused by many theorists since the time of McLuhan's most promi
nent writing speaks largely about loss and disenfranchisement—loss of the public state, loss of community, loss of ritualistic or 
meaningful cultural tradition and most important, in an architectural sense, loss of our sense of "place" and order in a world now 
defined by transnational economics and global information trade. Central to this loss has been the profound but surreptitious 
privatization of human society as a whole. The causal (or at very least, illustrative) role of architecture and city design in this 
problem is paramount. Architecture is commensurate to the socio-political condition of its time. 

Concurrent with last century's shift from a public to a private state has been the overt blurring of distinction between artifice and 
nature. In real terms, the etymological distinction between "natural" and "artificial" is considerably less clear than it once was. Yet 
at the same time, most of humanity has held onto and even fortified its image of nature based on a nineteenth-century ideology 
of scenographic (Western European) landscape and uncultivated (American) wilderness. Currently, we have little value for the 
natural world except as a kind of recreational tableau vivant, or more appropriately, as a poorly understood resource pool from 
which to draw those things that are necessary to maintain the illusion of urban existence. 

For the most part, we are ignorant of this distinction in every other sense because it has no other meaningful place in our daily 
lives. Twenty-first century human beings do not believe that they are part of an erstwhile natural world. Hence the problem is a 
kind of ecological crisis. Still, it has many profound cultural and meta-cultural implications as well. Not only does it not bode well 
for the health of our planet and the survival of our species, but it also has substantial impact on our notion of dwelling, on our 
creation of art and ultimately, on our self-consciousness. In fact, today it is almost possible to think of the natural world, indeed, of 
the universe itself, as nothing but a mechanistic model. In this view, organism and machine are one and the same—each being 
completely describable using a singular set of rules. If the universe is actually just a really big information processing unit, then 
how does the human condition fit inside this "virtual ecology"? What room is left for imagination, memory or spiritual meaning? At 
what point does the human body become obsolete? 

Moreover, if architecture truly is considered to be the measure of its age, then many would argue that architecture now is little 
more than a commodity product—a universal, pre-fabricated, and multi-scalable solution to enclosing space. In our late-modern 
world of private interest, mass media, high technology and free-market commerce, the trend towards a greatly rationalized and 
banal standard of building is clearly dominant. 



However, "good" architecture that transforms the larger natural landscape in a unique, responsible and poetic manner is still pos
sible within this world. This is a sustainable architecture. In its fundamental ambition, architecture is a pubiic act. Moreover, we 
still intuit this world through a corporeal presence. Our conception of space in both an abstract and a direct, physical sense has 
always been relative to the scale of the human body and its sensory engagement. The current danger is that modern science 
and technology could forever undermine this critical relationship. As meaningful human culture continues to be dissolved by the 
mechanisms of contemporary global change, the role of architecture is further marginalized. What are the possible responses to 
this seemingly terminal condition? 

The solution that I propose in the context of this master's thesis is actually rooted in a further blurring of distinction between 
"natural" and "artificial". What if we completely let go of our former concepts of "nature", since we've discovered upon closer 
inspection that they are dubious anyway? Then the problems accorded to its previous definition would disappear. Likewise, what 
if we think of the city itself as an ecology, that is, an artificial construct that has become in many cases so layered and so complex 
as to have assumed natural proportions and a kind of natural "law-state"? Instead of contemplating the city as a product of entirely 
rational thought using only the modern planning process, what if we conceived of the city as something other than an absolute 
construct—as something that cannot ever be conceived in its entirety, and whose future is always unpredictable? In this case 
we are forced to use abstract templates (even loose propositions) in addition to irrefutable laws like gravity, sun, rain and wind 
as fundamental guiding principles, rather than land-value assessment, economic forecasting, ASHRAE standards or accepted 
practices of civil engineering. I would call this new thought-process a proposal of "dynamic irrationality". 

It is not with irreverence, but great purpose that I have chosen such a powerful architectural symbol as Ludwig Mies van der 
Rohe's Toronto Dominion Centre as the hosting ground for my dynamically irrational intervention. There is no doubt, at least in 
my mind, that these buildings are beautiful artefacts in their own right. It is rather what they represent that interests me more. I 
believe that the TD Centre perfectly incarnates twentieth-century Modernism and it's attitude toward the ostensibly natural world. 
It is an architecture that clearly takes sides. Its rationality is pervasive and supreme. In fact, it is a "gridded" landscape in excess, 
whose intention is nothing less than the undivided service of expansion, progress, universality and domination. Yet it has only 
afterthought for gravity, sun, rain and wind. 

Since the process of dynamic irrationality depends upon a currency of intangibles, we must also think of its currency in different 
terms than say, the currency of rational planning. I think the idea of "flow" is a good parallel. Just like the etymological continuum 
between artefact and universe, so too is the flow of water, for example. It would be hard to argue that water could ever be fully corn-
modified, but at the same time it would be impossible to argue that water is not, in many instances, a product in the contemporary 
marketplace, and thus "artefact". However, when an unpredicted afternoon sun shower catches a TD Bank employee unaware 
while she walks between the towers, the water's subsequent flow across granite paving stone, through drainage channels and 
plumbing systems and eventual sewer run are not something that can be fully understood as rational—and certainly never as 
an unconditionally artificial act. Just the opposite is true. In its most essential state, the water's flow is a chaotic act that rejects 
complete categorization. It is a dynamic process. It contains at least the possibility of irrationality, particularly if you consider it's 
beginning (as cloud-forming condensate) and it's end (in this case Lake Ontario and/or the Atlantic Ocean). 

The concept of landscape is critical to any proposal of dynamic irrationality. "Flow" is the means by which the things-that-are-
not-artefact-but-also-might-not-be-natural move through, or across a landscape. It is different from the so-called flow of economic 
goods in the sense that it cannot be measured using such an easy and thorough method of mathematics like the typical aggregate 
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accounting of the gross national product, or the sum of monthly sales, etc. That is, the calculus of flow is much more anarchic 
in manner and cannot necessarily be computed as a finite sum. In this new definition, the city is a natural iandscape, in a com
mensurate if not totally equivalent way to a field of wheat, or even protected parkland. The TD Centre qualifies as landscape first 
by its relative size (comprising most of a downtown city block), but also by its integral connection to the larger urban environs. The 
Meisian "void", or field, in which the towers are grounded is a very good example of built landscape in the Modern tradition, where 
a system of "figure" and "ground" comprise the Cartesian cityscape. The conceptual shift that my proposal obliges is in reality 
quite simple. It asks that you conceive of the Cartesian cityscape not as a final product in its own right, but as the first order in a 
complex network of dynamically scaled orders, whose overall relationship is not apparently rational, but has more to do with an 
infinite series of parts. 

Thus it is imperative to note the effects of "flow" in the proposed new cityscape. Integral to its dynamic irrationality are the traces 
that flow leaves behind. By implication, the notions of pattern and memory become much more important in this kind of landscape. 
What is a geological watershed except a series of traces on a massive scale and over an inconsiderable length of time? So the 
Grand Canyon is also a memory in so much as it is a landscape. Nonetheless, unlike a natural landscape, designing a city is 
a conscious act, not an act of God, so to do so is to transform a mental landscape just as much as a physical one—to craft a 
living narrative and to give birth to memory. And it is quite true that a city is nothing if not a series of remembrances. Yet these 
remembrances are only as powerful as the number of people who share them. Hence the final constituent of the dynamically 
irrational landscape: it is a public place. It is public because it is unlikely to be "owned" outright, as it has no traditional market 
value. It is also public because, by definition, it must be shared by all members of the landscape (who comprise another "order" in 
the overall relationship of parts). It is place because it marks a meaningful and recognizable pattern in the greater urban environ
ment. 

The consequence of all this positing is a completely different kind of cityscape. It is a cityscape that is natural and artificial at the 
same time, but not really either "natural" or "artificial" using the conventional cultural lexicon. It is dynamic and it is also irrational 
with respect to prevailing methods of city-building and problem-solving. It is dominated by the idea of "flow". In my design project, 
it is a flow of water that predicates the architectural response, but it could also be a flow of sunlight, or air, or even the flow of 
binary code in a different but comparable situation. Perhaps water is the strongest metaphor though, and this is why I propose a 
landscape of water "flow" on the existing Toronto Dominion Centre site. 

What follows is an articulation of my argument for this landscape and its architectural implications. Using the medium of water, I 
want to create an architecture that is both critical and instructive in the way it employs "natural" process (that is, dynamic irrational
ity) to inform its own response to site, to program and ultimately, to the way it shapes space. In essence, the architecture will act 
as a vessel for the collection, purification and deployment of urban storm water (using biological treatment methods). Part of the 
building program will include a public bathing facility. To a certain degree, this is a highly abstract and difficult argument that I have 
made. It is also a very unconventional one. However, I believe that it is both opportune and important. I also believe that a strong 
argument should be consistent with its inherent truths. For this reason, the MDP document does not follow a conventional format. 
It is, hopefully, another kind of artefact too, whose very graphic nature tells a story with images and carefully juxtaposed text that 
a simple prose paper could not do. It is not meant to be literally interpreted at all times. Nor does it intend to answer questions 
explicitly. Rather, it is meant to broaden the current discourse about architecture and city, and what relevance they have to the 
new electronic reality that is upon us. 
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The project comprises three distinct parts, each relating to a particular stage of the water's flow. The first part gathers storm water, 
like a geological watershed, except that it is constructed, artificially, on top of the Toronto Dominion Centre's existing public piazas. 
It is carefully graded to allow precipitation to flow to a specific control point, or valve-system, where the water is then released into 
the second program area below. The second stage is a kind of artificial wetland that biologically treats the urban runoff over a 
period of at least 10 days, using specific flora and fauna in a greenhouse-like setting that purifies the runoff to near drinking water 
standards. From here, it is released to the city's sewer system, or depending upon water requirements, to a public bath located in 
the adjacent subterranean retail concourse. The bath is intended to be a place where physical bodies (human bodies) are able to 
publicly engage in the larger "body" of flowing water—and to the landscape, "natural", "artificial", or otherwise, that exists beyond 
the steel and glass enclosure of Mies van der Rohe's masterpiece. 

The "guiding principles" document the three parts of this architectural project, including scaled, partial reproductions of my plan 
and section drawings. Each principle is accompanied by a sequential, numerical mark that corresponds to an endnote in one of 
the subsequent document sections. The endnotes distinguish between what (theoretical or practical) commentary is strictly my 
own, and what is referenced from other sources. In most cases, these notes also elaborate on the ideas found in previous sec
tions and should be read in tangent with the main body of the document. Finally, the "epilogue", "logic-precedent", "postscript" and 
"appendices" offer additional background information on both how I have conducted my research over the past year and some that 
effort's more relevant discoveries. 

09/11/00 12:10:11 MST 

P.S. All of this work was completed, appropriately enough, with the aid of a computer. Without access to powerful data processing 
hardware and complex three-dimensional modelling and image-editing software, none of it would have been possible. Accord
ingly, this document is actually optimized for full-colour viewing on-screen, not for paper. Attached is a CD-ROM that contains the 
data files necessary to do this, in addition to other supplementary material. In the short future, a hypertext version of the document 
will be available online at www.deliriousbeat.com. 

http://www.deliriousbeat.com


Thanks to all the people who have had the good grace to put up with me, and my 
sometimes impenetrable ideas, over the course of this incredible journey that certain 
individuals are known to call an architectural education, but that I might call a kind 
of "readjustment of the senses"—or at least an ex post facto explanation for all those 
childhood daydreams where I simply sat and wondered what the world was all about. 
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This is a story about Nature and Artefact. It may 
even be a story about Nature versus Artefact, 
like a biblical fable concerning a giant and a 
small man, but most certainly, this is a story 
about Architecture. 



Ever since the primitive hut, Architecture has 
been Artefact's greatest achievement. Lately 
those nules haye been changing, and, as a result, 
Architecture is Ecture 

yjrtef] whilen Artefact 

si 
grandeur. Ma 
His way, mo:;>|IV 
and conven ep M 
Perhap!5. ^rtefact 
own lirr itations.LOri 

getting confused and discouraged, 
s fjaving too many delusions of 

<5pfe say that Artefact has lost 
lice H ̂ trasiDecome too greedy 
forgotten His roots in Nature, 
is loot always aware of His 
:e, He used to revere Nature, 

genuflecting with [great awe to Her universal 
glory. No longer. Now, Artefact is not content to 
play supporting actor, He wants the lead role. 
Everything, Architecture included, is in danger of 
being subsumed by His blind btion. 



This story is a work-in-progress. It remains to be 
seen just how far Artefact will go to achieve His 
goals. Nature seems to be intolerably resolute, 
but Artefact is gathering impressive munitions. 
Yet, there may be some kind of common ground 
between them. A peace could still be forthcom
ing. So this story serves two purposes. First, it 
is cautionary reminder (an architectural parable) 
about the spoils of blind aspiration. Second, it is 
a kind of treaty, or at least^practical discourse 
(an architectural solution)^Bbut the possibility 
of the common ground. ^ ^ 
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guiding principles 



The New Architecture is within and outside of the computer; 
it is made of cable, fibre-optics and Hertzian and satellite-
supported communications networks. It structures the 
operability of programs and databases. It structures the 
functioning of State and Economy. All these systems and 
networks are tributaries of one single overarching technology: 
electricity. Electricity is the new unique, common language. 

The New Architects are the nuclear power engineers, the 
molecular engineers, the genetic engineers. The new Tower 
is a double helix and the new Babelian dream is the Genome 
project. 

A new kind of human is emerging. Searching for global 
bearings, it is a kind of telematic nomad, freed from the 
constraints of the historical "coincidence" between place and 
time. It requires us to expand our psychological selves beyond 
the limits of skin and body. In the simulation and extensions 
of our nervous systems, replete with technological prostheses 
for vision, hearing, touch and now even smell, we personally 
figure as nodal entities, travelling back and forth on patterns 
of electrical current that are co-extensive with our biological 
and neurological make-up. 
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Today, it is possible to think of the natural world, indeed, of 
the universe itself, as nothing but a mechanistic model. In this 
view, organism and machine are one and the same—each 
being completely describable using a singular set of rules. 
Once we understand the universe as nothing but a really big 
information processing unit, there is no "natural". There is no 
"man-made". 

As we enter new time scales, ranging from nanoseconds 
to millennia, and reach from the subatomic to the planetary 
system, our environment ceases to relate to the scale of the 
human body. We are yanked out of the humanist tradition 
altogether. Renaissance man is no longer the model. Once 
you realize that your self is no longer separated from the 
microcosmic and the macrocosmos, you suddenly become a 
much larger person. 





As nature came to seem more like a machine, did not the r 
machine come to seem more natural? 0% 
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An imaginary island, represented by Sir Thomas More, in a 
sixteenth-century work called Utopia, as enjoying the greatest 
perfection in politics, laws, and the like. See {Utopia}, in the 
Dictionary of Noted Names in Fiction. 

No place. Hence, any "place" or state of ideal perfection. And 
thus, the root of all human longing for the un-natural. 

Utopia, Texas. Zip code(s): 78884. 





Ever since man has been capable of creating artefacts, he 
has dreamt of autonomous machines that could either imitate 
his own actions or could reproduce the course of the world 
as they function. The great legacy of modernity is the near 
realization of this dream. With a combination of free market 
commerce and global technological congruity, our age-old 
hankering for an escape from the nightmare of flesh is about 
to be fulfilled, eternally. The rapturous fornication of man and 
machine will be complete. 

The offspring of this hybrid activity is still in beta-testing. 

But without doubt, beyond the cultivated body, there is the 
cultivated wilderness. It is saturated with artefact. It is a 
landscape of multiplication. The action of dividing one into two 
is how living things grow. 



m * JIHI . JIBF &.0 * P n HH 

.. i% .»ii irTT ir ir irrr 
http://www.genetiporcusa.com/Gilts/index.htm Bring the GENETIPORC USA Matriarch Advantage Home! Designer Genes for your 

* 3^ ^* * 

,J::::i:llii::::!:::*'?-:g:i 

J* • 

Quality Pork Future! Maftfereft SfOThe ultimate female tor making pork High Health Derived Highly Prolific Adaptable to Many Production 

»•* * * ** mm m« 
' • 

' * 

Systems Functions Well for Early Wean Strategies The Genetipork Mother of Choice INCREASES: Live Borns Farrowing Rate Breed-

M 0 0 0 M 0 

vctf rrfr •:-. i * 

back Success DECREASES: Replacement Rate Pre-weaning Mortality (loop) http://www.genetiporcusa.com/Gilts/index.htm Bring the 

M 0 m, m 

-* iK u n IrfT 
GENETIPORC USA Matriarch Advantage Home! Designer Genes for your Quality Pork Future! Matriarch 610The ultimate female for 

M 0 Mk 0 mm 

WW _ -

http://www.genetiporcusa.com/Gilts/index.htm
http://www.genetiporcusa.com/Gilts/index.htm


Discount leather goods. All-wheel drive. ASDL. Decaffeinated 
coffee beans. Classic rock radio. Cocooning. Frost-free 
refrigerators. Convenience foods. Frequent flyer points. 
Eco-tourism. Book-of-the-month club. Orange drink. Brand 
management. Upgradeabiiity. Getting fit. Selling short. Fax 
on demand. Killer app. Voice mail options. Damage control. 
Miniaturization. Mock Tudor. Employee incentive program. 
Demutualization. Multi-channel universe. Consumer choice. 
Extreme sports. After hours trading. Internet pornography. 
Opening weekend figures. FAQ. GDP. TCP/IP. Investor 
confidence. Transgenic mice. Smart bombs. Cashing in. 
Debt servicing. Fortune 500. File transfer protocol. Free-
range poultry. Target market. Club Med. Guaranteed-video 
rental. Spinning off. Co-sponsorship. Click throughs. Personal 
financial planning. Online grocery shopping. Integrated 
communications. Downsizing. Focus groups. Big-box retailing. 
Product evaluation period. Overclocking. Value-added. Kodak 
moment. Music television. Reality television. Package tours. 
Merger mania. Phone sex. Infomercials. Hands-free dial-





Water: nature or artefact? 
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An examination of the imagination leads us to this paradox: 
in the imagination of the generalized (ordinary, usual) vision, 
water plays an unexpected role. The real eye of the earth (our 
world), is water. In our eyes, it is water which dreams. 

Water embodies what existed before we made space—before 
there was dwelling on the earth. Water is the blood that 
nourishes even before milk can flow. 

All water has a perfect memory. Water cannot be artefact 
alone. 
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And yet each building, residential, commercial or industrial, 
has connections to the sewer along the street. A connection 
consists of two sections. The section from the street sewer 
to the street/property line is the responsibility of the city. The 
other section, leading from the street line to the building, is 
the responsibility of the property owner. The city engages in a 
strategy of water and wastewater "management". 

Adolph Loos, the great Modern forebear, wrote at the turn of 
the previous century, "Increasing water usage is one of the 
most pressing tasks of our culture. Thus may our plumbers 
do their job as fully and completely in leading us to this great 
goal". 

What does "chemically-recycled toilet flush" have to do with 
imagination, nourishment and memory? 
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And what of water's origins? The prevailing theory is that 
the atmosphere was created from a release of gases during 
volcanic eruptions that occurred between 4.6 and 3.8 billion 
years ago, during the formation of a proto-earth. As the aeons 
passed, the first lightweight silica and aluminum rocks, which 
are typical of continental land masses, coagulated into the 
earth's surface. While the surface cooled, water vapour in 
this spanking new atmosphere condensed to form oceans, 
which begs the question: Where did the water vapour in the 
atmosphere come from in the first place? What was it in 
the volcanism (our first "weather") that produced water? Or 
was it already present in the cosmic junk leftover from that 
somewhere-sometime explosion called the Big Bang? Then 
it must have come from space, making water a legitimately 
alien and infinitely curious molecule. 





Or, God made the expanse and separated the water under 6jk 
the expanse from the water above it. And it was so. j 

Either way, water is primeval. So it is at least older than £ 
artefact. Most importantly, it never stops moving. I 
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Behind the barn on our farm near Maynooth, in the deciduous 
forest belt of Ontario, is a small spring. It bubbles sleepily 
from the ground and, if you're really quiet and there's no wind 
in the trees, you can hear it making little burping noises, like 
a baby content at the breast. The water seeps through the 
grass and trickles into a stone runnel, left there by a farmer 
long gone, and then forms a pool, ducks underground for a 
while, resurfaces in a small wetland, and disappears into a 
ravine. Lower down it becomes a creek, and joined by others, 
a stream, a lake, and then...well you know the rest. It fetches 
up in the sea, where it lives a while. 
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Imagination and nourishment must somehow spring from 
this atmosphere of movement—from the continuous cycle of 
flowing water. 

The city does not move as much as the water. 
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But the city's remnants make great efforts. 

14 
In fact, urban storm water runoff is the major contributor to 
non-point source pollution. As storm water moves across hard, 
impermeable surfaces, it picks up deposited contaminant 
residues whereafter the contaminated runoff is eventually 
carried out to a natural water body. An average city block 
generates nine times more surface runoff than its equivalent 
woodland area. 
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The City of Toronto's Board of Public Health posts signs 
warning that swimming at local beaches may be hazardous 
to your health because of bacterial contamination of the 
water. This complex problem can be traced to many sources 
including storm water runoff containing animal excrement from 
fields and parks, discharge from illegal toilets connected to the 
storm sewers, and from overflows from old combined sanitary 
and storm sewers during heavy rainfalls. 

In most of Toronto there are two separate sewer systems, 
a sanitary sewer system for wastewater from homes and 
businesses that flows to the sewage treatment plants, and a 
storm sewer system for rainwater that drains into rivers and the 
lake without treatment. In some older parts of the community 
of Toronto, these sewer systems are combined. During dry 
weather, combined sewers carry all contents to treatment 
plants. However, during heavy precipitation, the increased 
water volume overwhelms the combined sewer pipes and 
exceeds the treatment plant's capacity, allowing a mixture of 
storm water and untreated sanitary sewage to flow into the 
rivers and eventually, Lake Ontario. 





The Toronto Dominion Centre receives approximately 32 
inches of average annual precepitation, equivalent to more 
than 15,000 gallons per day. m 
Some of that precipitation flows through Mies' buildings and 
some flows directly off-site. KJJ 4 





The City of Toronto Works & Emergency Services Department 
indicates that all interior and exterior drains from the Toronto 
Dominion Centre and immediate environs (sanitary and storm) 
are connected to a single 600mm x 900mm E.S.Br, combined 
sewer. 
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But if we stop the water's incessant movement, temporarily, 
then the city's remants can be filtered out before they reach 
the sewer. 

A storm water wetland is a storm water management system 
explicitly designed to mitigate the impacts of urban runoff 
quality and quantity. Designed to temporarily store runoff, 
storm water wetlands mimic conditions in natural wetlands. 
Water detention, complex micro-topography and the presence 
of beneficial macro and microorganisms in the wetland 
provides an ideal filter for removing non-point source pollution. 
Furthermore, it allows storm water runoff volume to be better 
controlled during extreme precipitation events. A storm water 
wetland is a type of constructed wetland. 

A constructed wetland, then, is an artificial landscape with 
natural propensities. 





While the water waits impatiently for the next leg of its journey, 
it can also engage in polemic—not only is it possible to 
clean the water, it is even possible for the water to cleanse. 
Perhaps the momentarily detained water can be an agent for 
the recovery of imagination. Maybe it can nourish the city. 

Technology is the biggest purveyor of change. Yet throughout 
history, a certain basic understanding of space has remained 
primary. In every sense, this understanding has been integrally 
linked to the human body and its material presence in the 
world. At least until the city dissolves completely, our corporeal-
based perception of it and the restriction or freedom of 
human movement will be critical considerations in its design. 
A universal urban poetic must be interpreted first through 
the body—it is not intellectual, nor is it technocratic. Our 
consciousness and our imagination are, at the same time, 
constrained and released by the physicality of the designed 
environment that we inhabit. Those who give new form to our 
cities must be able to generate authentic responses to these 
inarguable truths. 

The public bath is an anachronistic urban gesture. It may not 
be authentic because of its insufferable antiquity. 
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A public bath in the middle of downtown Toronto's financial f ^ 
district is even more suspect. Surrounded by the Toronto 
Stock Exchange and all the most important banking and 
brokerage houses in the country, the Toronto Dominion Centre 
is a venerable focus of political and economic power, not a 
space for spiritual contemplation. 

Still, you could call this site "fertile". A vertical section cut 
through it illustrates a complex arrangement of subterranean 
city services, pedestrian tunnels, shopping concourses, 
mechanical systems, parkades, and building egress hidden 
below the abstract planes of the plaza and its adjacent 
roadways and building mass. Thus, there is a very high 
density of land-use below grade as well as above it (2.5 million 
square feet of office space in the first two towers alone). The 
deceptive emptiness of the void spaces at grade mediates 
between these two environments. This ground is the public 
realm. 





The water flows, carelessly, in this public realm. 

However, the water does not flow freely within the rich vertical 
section. Nor do its more animate occupants. This is the free 
space of commodity, not the free space. If the technical forces 
of capitalism can be understood as tools for the making of 
separations (for the creation of artefact and the marking of 
product), then in the case of contemporary urbanism we are 
dealing with the equipment at the very root of these forces— 
with the treatment of the ground that suits their deployment 
and with the very technique of "separation". Res publics, the 
'public thing', was the Romans' idea of how to organize a 
society of equals. It was western democracy's earliest concept 
of the public domain. At the same time, no one coined the 
corollary expression res privata, the 'private thing', but the 
exercise of the right to privacy depends absolutely on the 
recognition of the public domain. It is only within the limits of 
what is public that you can claim privacy. This distinction is 
very clear. 

The water wants to be free everywhere. 
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A public bath is about free, collective experience and the 
sensual engagement of a colourless, odourless, tasteless, 
transparent liquid that is not, by nature, artefact. Herein lies the 
implausible fiction of my proposal: it involves an experience 
that cannot be bought or sold, it employs a material substance 
that is diametric to technological ascendancy and it requires 
the active, meaningful participation of citizens. 

These virtues are not necessarily in accordance with the 
existing mandate of the Toronto Dominion Centre. 



City of Toronto combined sewer 



The walls of the parkade's upper level are marked for executive 
parking privileges. During the day, each spot is occupied by a 
fine luxury import vehicle. At night, a similiar scene plays itself 
out as parking valets attend to the patrons of one of the city's 
most exclusive restaurants, located way up on the Tower's 
54th floor. 

A few of these spaces will soon be occupied by something 
else. 

V: 
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This project proposes a new kind of public space. Not only 
does it revisit the possibly anachronistic idea of communal 
bathing, it demands a degree of "openness" that the TD 
Centre's retail shopping concourse (and the City of Toronto's 
underground PATH system) do not currently allow. 

_.y 

To some degree, it could be construed as an act of guerilla 
architecture. However, precipitate (water) flows by gravity 
from the highest to the lowest point in any given landscape. 
This simple physical truth dictates the project's formal logic 
to a greater degree than anything else. The "constructed 
geology" in the project's first stage is like a layer of saran wrap 
supplanted on the Miesan void. Functionally, it is no different 
than a watershed formed during the last ice age. It gathers 
water. 

c* 

However, water does not flow in the pattern of a Cartesian 
grid. Fluid dynamics are a seemingly unpredictable force. At 
very least, the water's flow requires a system of multi-faceted 
planes to gather the city's rainfall and focus it towards the 
point of treatment (the wetland). From the beginning, then, 
we have two opposing systems of formal organization—the 
rational, and the irrational. 

^ * _ 
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The water flows from "ground zero" of this complex topography 
into the wetland zone below the plaza. Although the wetland 
is, indeed, an artificial landscape with natural propensities, it 
is a much more natural proposition than the typically banal 
retail food court that currently occupies this space. The 
applied principles of a constructed wetland are relatively new 
"technology". It is not usually found indoors, and is not likely 
be situated below grade in most instances, because of its high 
photosynthetic requirements. Nonetheless, in this scheme the 
wetland is a kind of partial greenhouse, partially buried. 

A typical storm water wetland involves a two-stage process. 
The process begins by conducting storm water to a retention 
pond for initial collection. The storm water then passes 
through a control structure into the marsh section. Once in 
the marsh, the storm water collects in a micro-pool. From 
here the runoff flows slowly though the wetland. The marsh is 
graded to provide a permanent water depth ranging from zero 
to eighteen inches. This uneven and irregular surface guides 
the water along an extended route through the wetland, and 
most importantly, it provides micro-ecologies for diverse plant 
and animal communities. At the end of the marsh is a second 
pool. The final pool insures proper drainage out of the storm 
water wetland by creating an area of open water before the 
outflow point. 
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In a pond-marsh system, the pond section holds the majority 
of runoff. The marsh provides the remaining runoff storage. 
The two water control structures in the pond-marsh play key 
roles in the wetland's detention ability. The first structure 
separates the pond and marsh sections. It determines the 
flow rate of runoff entering the marsh from the pond and 
establishes the draw down time of the pond. The second 
control structure manages the outflow of the wetland. It 
determines the rate and velocity of runoff entering the larger 
storm water management system (the combined sewer). This 
controls the impact of runoff from the site on downstream 
areas. Slower discharge rates greatly enhance pollutant 
removal. 
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A storm water wetland employs a combination of physical, Q 
biological and chemical processes to remove contaminants 
from runoff. As with water detention, both sections of the ^ 
pond-marsh play a role in wetland function. Possibly the most 
important pollutant removal process occurs at the microbial 
level. Bacteria are the engine of this new technology. 
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Sedimentation plays a major role in contaminant reduction as 
the primary removal process for suspended particulates. The 
pond-marsh creates an ideal environment for sedimentation. 
The long detention time, slower runoff velocities and the 
hydraulic resistance caused by vegetation all increase 
sedimentation in the wetland. The sediment itself is really the 
only by-product of the treatment process (including dead, or 
harvested plant and animal life). 

Finally, many contaminants will decay into harmless 
compounds even without the processes noted above. 
Interactions with sunlight, atmospheric gases, water and 
simply time itself will cause the breakdown of some organic 
and chemical pollutants. 

fej 
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The two most important considerations in sizing the treatment 
system are flow rates and space considerations. Inflow 
obviously varies with storm water runoff volume, which is a 
function of the area's catchment size and mean precipitation 
data. In this case, averaged water catchment is equivalent to 
4727 gallons per day, not including the TD Centre buildings' 
roofs which currently drain internally (see Appendix A for a 
calculation summary). Outflow is determined by inflow and 
detention time (the duration of water treatment). The pond 
and buffer size are furthermore determined by the extreme 
storm water runoff data providing a one-time maximum water 
catchment of 207846 gallons per day. Obviously, most of 
this area will not be regularly inundated with water, but 
it nonetheless needs to be designed to prevent seasonal 
flooding. The system's total footprint is then determined by the 
required depth of each wetland component given its treatment 
volume and, to a lessor degree, by any particular physical site 
constraints. 
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The public opportunity to engage in this nouveau foodcourt 
is limited to one of observation, primarily, for reasons of 
security and safety. Accordingly, this engagement is sectional 
in quality. There are two ways to enter the wetland—from 
above, and from the retail concourse. 

3QJ 

(a To enter the wetland from above, visitors must first walk f f \ ~^ 
underneath the topography facing Wellington Street. Access 
to the wetland is gained via a pedestrian ramp that descends 
directly below "ground zero". An observation deck is located 
halfway down the ramp to the concourse. In addition to 
clerestory windows at street level (-8'-0"), a significant portion 
of the roofplane above the wetland is structural glass. In fact, 
the wetland's first control point is actually the ground zero 
transparent plane itself. This plane is like a giant sieve that 
can be closed or opened to allow water to "rain" down into 
the pond. It acts as a preliminary screen for suspended solids 
in the storm water runoff. Hypothetically, it would be possible 
to stand on the observation deck and experience synthetic 
precipitation. To enter the wetland from the retail concourse, 
you literally need to walk on water—or its provisional flowpath 
anyway. The protracted approach into the wetland through 
this formal entrance corridor is a bastardized extenstion of the 
city's pseudo-public network of underground pathways. The 
ramp's ascent begins at the end of the corridor. 
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Following the 10 day treatment regime, the water is released. 

3i 
In most instances, it will flow out into the combined sewer 
underneath Wellington Street, greatly diluting the sewer's 
normal pollutant load. I > I 

However, on special occasions, the water will be released to 
a different fate. Then, the provisional flowpath through the TD 
Centre's retail concourse will be gushing with primordial fluids 
on their way to cleanse and to nourish. 





On those occasions, you can trace the water's flow, like a 
riverbed, to the concourse level entry of the Toronto Dominion 
Centre's new public bath. The bath's entry stairwell protrudes 
out into the main pedestrian corridor. This corridor is a hub of 
activity. Of the 100,000 pedestrians that use the PATH system 
daily, a majority will pass across these granite floors—it's like 
a superhighway of the network. 

All of these people will be confronted by the dilemma of the 
bath. Instead of "Northern Refelections", "Brown's Shoes", 
"Brogue" and "Braemar" merchandising, they will be presented 
with shadowy human figures, projected by shimmering light 
onto the translucent glass where storefronts used to be, but 
are no longer. 

fay 





The other way to approach the bath is from above. The bath 
stair ensures a truly public access to the building that does 
not require bathers to also be shoppers. 

It does require the bather to navigate the topography above, 
however, serving as a reminder of from whence the water 
came. 
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Without question, the pool itself has the strongest disagreement 
with Mies van der Rohe. Not only is it a programmatic 
quandary, its presence requires the immediate removal of "the 
grid". It unashamedly punctures prime commercial real estate 
and hangs, flirtatiously, in full view of unsuspecting parked 
cars. 
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It must be an odd experience, as well, to look out the window 
of your high-rise office and see tiny bodies, floating aimlessly 
in the water below. 
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The "body box" is the only part of the proposal that does not 
"self-organize", that is not irrational. It responds clearly to the 
memory of the Miesian grid. It is of a different scale and a 
different aesthetic state. It is not so much about landsape, as 
it is about the finite and the material. 

Still, while the body boxes may be less "open", they are 
also about flow. Each box contains a a continuous band, or 
"fold", that marks space inside as more or less private. It is 
a threshold of sorts. Punctuating the communal space inside 
the box is a single tree—for contemplation, and to complete 
the nature versus artefact dialectic. 
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Finally, there is the question of light and sky. 

The pool acts like an inverted light box. Filtered sunlight now 
penetrates to two new levels of the building, into spaces which 
have never before seen anything but the monotonous glare of 
fluorescent or halogen lamps. It literally opens a part of Mies1 

building to the outside. 

The experience of weightlessness will also be accompanied 
by a view. 
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epilogue 



Unlike a more traditional architectural thesis, this project does not attempt to prove a theory, nor does it intend to achieve a perfect 
spatial or tectonic resolution. Rather, it is an investigation into the limits of possibility. Its intention is first to provoke—to provoke 
discourse about the way we define our place within the natural world that surrounds us, and the artifice that we use (or that may 
use us) to restrict or expand that definition. In this sense, the project clearly follows in the Socratic tradition of engaging in moral 
and political dialogue for the purposes of deducing truth or meaning. In that tradition, the discourse is only a means to an end, and 
the end is always the same—it is a perennial attempt to re-make and re-vision the formal, material constructions that encase our 
physical (and metaphysical) bodies, and prevent us from truly knowing ourselves and our reasons for being. 

So by necessity, this design project is foremost a conceptual one. It is more abstract, and in some ways its form is more pure, 
than the architecture you would expect to find in the so-called "real" world. Certainly, very many practical issues were considered 
in its development, but by no means do I consider it a practical architecture. That's not the point. The probability of The Cadillac-
Fairview Corporation undertaking a project similar to this one at the Toronto Dominion Centre is essentially nil. However, I believe 
that it is valid, indeed, critical to pose these types of questions. In the end, does the project actually realize a new kind of public 
space, or arrive at a new concept of nature in the city? I'm not sure, but it represents a genuine effort nonetheless. While the 
"dynamic irrationality" that I espoused in the preface to this document is a theme common to much pioneering thought about the 
complexity of our physical universe, it is not particularly new. Still, ideas like quantum mechanics, uncertainty principles and chaos 
theory continue to redefine our understanding of the universe in ways that were not even imagined when Mies van der Rohe first 
began practicing architecture. 

The phenomenon is not limited to high-science either. Even progressive popular culture has embraced it, particularly the various 
genres of electronic (sampled, programmed and sequenced) music. Modern music critic Simon Reynolds writes, "Sampladelia 
can be seen as a new kind of realism that reflects the fact that the late-twentieth century media-scape has become our new 
Nature; it can be diagnosed as a symptom of, but also an attempt to master and reintegrate the promiscuous chaos and babbling 
heteroglossia of the information society...But sampladelia may also be prophetic, offering hints of future forms of human identity 
and social organization...[confronting] the prospect of 'digital recombinant' culture with a weird mix of manic glee and dystopian 
gloom, hailing sample-based music as the cutting edge of consciousness." If, ultimately, the distinction between nature and 
artefact becomes completely and irreversibly blurred, then he may be right. If the portent turns true, the relevance of a critical 
architecture (of architecture altogether) will depend almost entirely upon whether it attempts to meaningfully address these 
questions or not. 

Simon Reynolds, Generation ecstasy (New York: Routledge, 1999), p.45. 
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There is no existing real-world architecture that functions exactly like what I have proposed in Toronto. Nor would it likely be 
possible to successfully achieve a real-world architecture with a similar kind of programmatic and formal complexity, on a site like 
this, given current technological limitations, current methods of project financing and current cultural considerations. This is why 
I refer to my project as theoretical. Theoretically it would be possible to build what I have proposed, but it would be prohibitively 
expensive to construct, it would require massive physical interventions into the existing complex, and, beyond an idealized notion 
of the "patron", it would never attract any paying members (and it does not propose to). More importantly, it would not make a 
lot of sense to build this kind of project in the most highly developed part of the city, except in the hope of educating a greater 
percentage of the public by virtue of its formidable presence. It is true that the more progressive municipalities throughout the 
world have recently begun to consider unconventional methods for managing storm and wastewater flow. However, none of them 
would realistically locate even a small-scale diversion project on dense, commercial property like the TD Centre. Typically, these 
projects require large areas of underdeveloped land (like contaminated urban "brownfields", or open areas peripheral to the city 
core). It is feasible that an approximate part of my architectural program could be incorporated into Toronto's real-world waterfront 
redevelopment plans, but I chose to locate my site at the TD Centre more for symbolic, rather than pragmatic, purposes. 



Nonetheless, good built precedents do exist for unconventional storm water detention, small and large-sized constructed 
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to my own. Keeping in mind that these are very different architectural typologies (in fact, some require no real architecture at all), 
my precedent study was more diverse than it was exhaustive. However, one particular series of projects stood out amongst these 
miscellaneous works—Lawrence Halprin's urban renewal schemes on the American west coast in the 1960's and 70's. Halprin 
was a landscape architect who was heavily influenced by nature and natural forms and who spent a great deal of time engaging 
users in the design process. He was particularly interested in the physical geology of watersheds, and manifested that interest 
in the Lovejoy Fountain Plaza project in Portland, Oregon (a) and his Freeway Park in Seattle. However, the strength of these 
works is not how they simply synthesize natural form, but rather how Halprin's organic and free flowing abstractions maintain an 
organizational simplicity, dictated by the water's flow, and how these abstracted geologies successfully structure public space in 
the city. It is not surprising, then, to learn that Lawrence Halprin studied with Bauhaus pioneers Walter Gropius and Lazlo Moholy 
Nagy at Harvard in the 1940's. 

The work of many contemporary architects and theoreticians contributed to the dominant formal strategy of this project, to varying 
degrees. I do not believe that there is a direct correlation between their realized projects and my specific formal response to the 
TD Centre site, but each has had implicit and explicit influence on my design process throughout the course of my architectural 
studies and, undoubtedly, offered a strong referent as I developed this original concept. In particular, Iraqi-born, English-educated 
architect Zaha Hadid (b) and the late Spanish architect Enric Miralles have, in their own work, espoused a formal logic clearly 
antecedent to my "constructed geology". To a lessor degree, the built and un-built work of theorist-practitioners like Greg Lynn 
(c) and Alejandro Zaera-Polo influenced the ideas behind it. These designers, among others, all share a consistent interest in 
complexity and chaos theory, and multi-dimensional (or at least, non-Platonic) non-Cartesian space. They are the architectural 
avant-garde. They practice in a manner that is unmistakably different from that of the great Modern architects. In fact, it is 
a concept of time and space diametrically opposed to that of the Miesian "box", that permits, specifically, the work of' data 
experimentalists like Lynn. In a more global sense, the intellectual prowess of Rem Koolhass and his Office for Metropolitan 
Architecture, have probably influenced me (and by extension, this project) the most. Although Koolhaas' practice follows the 
Miesian tradition much more closely than any other member of the avant-garde, his work has a conceptual clarity and strength that 
I believe is virtually unparalleled by any living architect. Of the many other works that I considered, Peter Zumthor's bath project 
in Vals, Switzerland also figured prominently, especially with regard to its programmatic treatment and its incredible concern for 
the rich, sensory experience of its bathers. 



Over the course of the thesis project I visited the Toronto Dominion Centre site on three distinct occasions. During my original 
two site visits in the fall and spring months, I observed that the public spaces surrounding the TD Centre's towers at grade 
were sparsely inhabited (except as convenient cross-town shortcuts by those avoiding the underground PATH system). The 
manicured lawn that occupies most of this void space seemed an ineffectual civic gesture at best. However, when I spent an 
extended afternoon there in June, filming the site documentary located on the attached CD-ROM, I determined that two important 
assumptions I had made about the TD Centre's public spaces were at least partially inaccurate. First, the main plaza, or "Miesian 
green", as I came to refer to it, is intensely populated during the summer season, with many people using the space as if it were 
an urban park, sitting idly or meeting friends, buying ice cream and even having picnics. Second, the smaller, north-facing plaza 
actually receives significant direct sunlight throughout the midday despite being nearly surrounded by high-rise office buildings, 
while the main plaza is sunlit for almost the entire day—both thanks to a relatively underdeveloped city corner at York and 
Wellington Streets. Although their physical occupation is no doubt prescribed to a large extent by the corporate workday (and to an 
even greater degree by agreeable weather conditions), it was clear that these spaces are important to a large and diverse group 
of people. Furthermore, these void spaces at grade were inhabited in a totally different manner than the retail corridors below. 

Accordingly, I decided that my own site strategy had to accommodate, and perhaps even improve upon, the unique qualities of 
these public plazas. In addition to the laws of hydrodynamics, I considered three main organizing principles while arriving at this 
strategy: (a) the predominant patterns of pedestrian movement, (b) the incredible clarity of the structural grid, manifest even at 
plaza level by the towers' visible pilotis and the regularly spaced granite paving stones, and (c) the predictable patterns of solar 
influx. It was never my intention to profoundly change any of these patterns, except to partly obscure the existing grid by adding 
another layer to Mies van der Rohe's precedent. Thus, the new layer's geometry was determined, literally, by these patterns. I 
have already described the TD Centre's formal composition within the urban context as a series of discrete, orthogonal "figures" 
in an abstract but rational "ground". Most importantly, Mies' rational "ground", or structural grid, contained a smallest universal 
increment of 5'-0" in plan. So, all the XY-space of my superimposed layer (in other words, all of the transverse lines shown in 
plan) was triangulated from existing grid points, based on the established movement of people, water and sunlight, in addition 
to the projected (new) storm water flow path. Z-space was determined for any given XY co-ordinate (giving the two-dimensional 
plan form) based upon how the water's flow needed to be controlled, or how the public's access to the water's flow needed to 
restricted. Furthermore, practical concerns about grade change vis a vis human traffic and for the purposes of sky lighting and 
egress, limited Z-space at certain co-ordinate points. XYZ dimensions were refined over time with the use of physical modeling, 
CAD renderings and practical discussion about the material qualities of the landscape. Aside from the landscape's systematic 
execution of water control, I intended these new public spaces at grade to be largely unprogrammed. Consequently, a secondary 
function of the constructed watershed could be to act as natural amphitheatres where spontaneous, unscripted activities of almost 
any kind could occur. Here, the impermanent and ephemeral nature of flowing water, still water, melting snow (and each of their 
absences, too) would provide a sensual stage set for the everyday activity of its users. 

From the previous page: Lawrence Halprin's Lovejoy Fountain Plaza project is actually a very large urban intervention in 
central Portland. This image, of the "small stream" in the upper section of the Forecourt Fountain area, is from http://  
cti.itc.virginia.edu/~rmr/docs/34.02-portland.html. The image of Zaha Hadid's 1999 Weil am Rhein Pavilion project is taken from 
http://www.kmtspace.com/hadid.htm. Greg Lynn's studio work is available online at http://www.glform.com. This image shows a 
stereolithographic study model of a recent un-built project. 

http://
cti.itc.virginia.edu/~rmr/docs/34.02-portland.html
http://www.kmtspace.com/hadid.htm
http://www.glform.com
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postscript 



It would be remiss not to also acknowledge the invaluable assistance of Linda Fraser, the Curator of our very own Canadian 
Architectural Archives, whose large holdings are in many instances no less impressive than Phyllis Lambert's Canadian Centre for 
Architecture in Montreal—although the cold and damp basement of MacKimmie Library is somewhat less grand than Montreal's 
historic Shaughnessy House. Linda allowed me uninhibited access to the CAA's esteemed Parkin collection, which includes 
(hand-rendered) drawings of all the original phases of the Toronto Dominion Centre project. In undertaking this research, I 
uncovered a very interesting subtext about the project and its unique place in Canadian architectural history. 

In 1953 three friends, Eph Diamond, Joseph Berman and Jack Kamin, started their own construction company called The Cadillac 
Development Corporation Limited. It was perfect timing, as they found themselves right in the middle of the post-war baby boom. 
The current demand for new housing was tremendous and the company quickly set to work developing high-rise apartment 
buildings across Ontario. Somewhat later in the early 1960's, The Fairview Corporation was established as a division of Cemp 
Investments Ltd., the holding company for Canada's Bronfman family. The Bronfmans were, until Edgar Bronfman Jr.'s recent 
divestiture to French company Vivendi SA, one of the country's most successful (and notorious) business dynasties. During the 
American prohibition years of 1920 through 1933, Samuel Bronfman Sr. bootlegged Canadian whisky across the border to the 
likes of Al Capone. His first "exports" to the United States began with Montreal-based Distillers Corp. Ltd., and continued after 
he acquired Joseph E. Seagram & Sons in 1928 (around the time of Mies van der Rohe's early influential work in Europe). The 
Bronfman's liquor business continued to prosper and grow even after the demise of the so-called "Noble Experiment", but they 
soon began to diversify their interests by getting into commercial real-estate, among other things. 

Over the years both companies built a reputation in the Canadian real estate industry. In 1968 they joined forces to purchase 
Canadian Equity and Development Co., a firm which owned 80,000 acres outside of Toronto in an area known as Erin Mills. 
Cadillac was interested in Erin Mills because it offered a huge land mass to build houses on. Fairview was interested because the 
community of Erin Mills would need shopping centres. In the spring of 1974, the two parent companies agreed to formally merge 
as a means of resolving conflicting development concerns that still lingered. A quick flip of a coin positioned the Cadillac name 
before Fairview's, and a new real estate powerhouse was born. Although by the end of 1986 the Bronfman family had decided to 
sell their interest in The Cadillac-Fairview Corporation, their influence over its administration until then was profound, particularly 
with respect to the development of its flagship property, the Toronto Dominion Centre, and its towers' close relationship to New 
York City's Seagram Building. 



Despite the fact that Seagram & Co. has always been (ostensibly) based in Montreal, it has maintained a head office in New 
York for some time. Edgar Bronfman Sr, the eldest of Samuel Bronfman's four children, eventually came to manage the family's 
business fortunes, including Seagram & Co. However, his younger sister, Phyllis, had a much greater impact on the company's 
physical presence. After completing a liberal-arts degree at Vassar, Phyllis Lambert (now divorced) became involved with the 
New York skyscraper that her father planned to build as Seagram's new American head office. Involving herself with the project 
on force of opinion alone, she eventually convinced her father to hire Mies van der Rohe as its architect in 1954. Mr. Bronfman 
agreed to hire Mies on the condition that his daughter act as Director of Planning for the project. When the Seagram Building was 
completed, Lambert returned to school to study architecture at the Illinois Institute of Technology with Mies van der Rohe as her 
mentor. Phyllis Lambert finished her studies in 1963, whereafter she went to intern in Mies' Chicago office, before going on to 
become a leading patron of architecture worldwide. 

Meanwhile, The Toronto Dominion Bank was established through the amalgamation of The Bank of Toronto and The Dominion 
Bank on February 1, 1955—86 years after the founding of The Dominion Bank by a group of local business leaders to promote 
agricultural and commercial growth in the city, and one hundred years after the founding of The Bank of Toronto by a group of 
British grain merchants. So, a few years later when the Toronto Dominion Bank chose to consolidate its offices in a single location 
at the corner of King and Bay Streets downtown, it approached the Bronfman's Fairview Corporation with the goal of building the 
largest office complex in the country. (For a brief period, the main tower was the tallest building in all of the British Commonwealth 
and dominated the city skyline). Naturally, the Toronto Dominion Centre was designed by Miles van der Rohe. In fact, the project 
was constructed in joint-venture with John B. Parkin Associates, an award-winning progressive firm based in Toronto, but to-date 
it is referred to as Mies' only Canadian building. Hence the good fortune that the Parkin Associates archival collection ended up at 
The University of Calgary, thousands of miles away, rather than in Ms. Lambert's hands in hometown Montreal. Cadillac-Fairview 
continued to build some outstanding Canadian architecture (including Toronto's Eaton Centre starting in 1977) and in March of 
this year, Cadillac-Fairview and all of its real-estate holdings including the TD Centre, became a wholly-owned subsidiary of the 
Ontario Teachers' Pension Plan Board. 

Not only do I need to thank Linda for graciously allowing me access to this material and its rich history, but I also have to properly 
reference the archival photographs that she has permitted me to reproduce here in this document, or on my drawing panels. 
Almost all of the photographs documenting the construction of the Toronto Dominion Centre that I saw are striking. They were 
shot by Panda Associates of Toronto, a noted architectural photography group that worked during the era of much of the city's 
modern building programs, but that has since ceased to operate. These photographs include: 

PAN 66658-6 PAN 68854-20 
PAN 67202-40 PAN 68854-24 
PAN 67202-41 PAN 68854-33 
PAN 67202-61 PAN 68937-1 
PAN 67202-114 PAN 73103-1 
PAN 67203-9 

Certain parts of this "postscript" were based on written material from Cadillac-Fairview's corporate web site online at http:/ 
/wvvw.cadillacfairview.com/company/history/history.htm and from John Sewell, The shape of the city: Toronto struggles with 
modern planning (Toronto: University of Toronto Press, 1993). 
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1.0 Derrick de Kerckhove, The skin of culture: investigating the new electronic reality (Toronto: Somerville House Publishing, 
1995), p. 82. Does this make the "new architecture" a subset of electricity? What happens when the power goes out? 

1.1 de Kerckhove, The skin of culture, p. 83. "The Human Genome Project (HGP) is an international research effort to 
characterize the genomes of human and selected model organisms through complete mapping and sequencing of their DNA, to 
develop technologies for genomic analysis, to examine the ethical, legal, and social implications of human genetics research, 
and to train scientists who will be able to utilize the tools and resources developed through the HGP to pursue biological studies 
that will improve human health (http://www.nhgri.nih.gov/HGP/)". It is interesting to note that on July 26, 2000, when British 
Prime Minister Tony Blair and U.S. President Bill Clinton announced in a joint cross-Atlantic press conference that the HGP had 
assembled a working draft of the entire human genome, the discovery was shared with a privately-held, for-profit biomedical 
consortium. It is also fair to point out that the "sequencing" process, critical to successfully mapping out the genes, would be 
literally impossible without the use of supercomputing. The final graphic in this document's introductory section features a gene 
map of human chromosome #4. 

1.2 Adapted from de Kerckhove, The skin of culture, p. 175, p. 186. Of course, this is a very frightening proposal for most 
people, but it is nonetheless a very real possibility in the not too distant future if you believe the current techno-pundits. Mr. de 
Kerckhove is one of these himself, as the current director of the McLuhan Program in Culture and Technology, at The University 
of Toronto's Faculty of Information Studies (http://www.mcluhan.utoronto.ca/). He does offer more caution, however, than your 
typical Wired magazine aficionado. 

2.0 These thoughts were inspired by a fascinating lecture series on "the virtual" at Escola Superior d'Arquitectura, of the 
Universitat Internacional de Catalunya, September 1998. Ponderings on the secret ambition of complexity theory were a highlight. 
What is the elusive mathematical function that rejects Platonic form and literally structures nature? 

2.1 de Kerckhove, The skin of culture, p. 177. The definition-quotation in the subsequent page's graphic is shamelessly lifted 
from the now-infamous collaboration of Bruce Mau and OMA, S,M,L,XL (New York: The Monacelli Press, Inc., 1995), p. xxii. In a 
completely mechanistic universe, the program code rules supreme (see above). 

3.0 Quoted in Diana Agrest (ed.), The sex of architecture (New York: Harry N. Abrams, Inc., 1996), p. 49. This quote is 
originally from Sandra Harding's The science question in feminism. Most importantly, it sums up my entire thesis project in a 
perfectly posed question. These words are followed by the image of a real-world technology called, curiously enough, cyber-
dildonics. 

4.0 All subsequently referenced definitions (following "angelic" at 2.1) were supplied online at http://work.ucsd.edu-.5141Vcgi-
bin/http_webster? The Hypertext Webster Gateway provides a point-and-click client interface (for non-linemode browsers) for 
accessing various dictionary services on the Internet. First, type the word for which you want the definition in the search window, 
click to select either an exact match or an approximate match, and then click on the "Look up definition" button. Words in the 
resulting definition are hypertext linked back into the dictionary, allowing you to use your mouse to access the definition of 
those related (and unrelated) words. Currently, two databases are searched by the interface. The first is the 1913 Webster's 

http://www.nhgri.nih.gov/HGP/
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Revised Unabridged Dictionary (G & C. Merriam Co., 1913, edited by Noah Porter), provided by Patrick Cassidy of MICRA, Inc., 
Plainfield, NJ, USA. An earlier version of the complete text of the Webster's Dictionary is available at the Gutenberg Project 
(ftp://uiarchive.cso.uiuc.edu/pub/etext/gutenberg/pg_home.html). The interface also searches the WordNet® 1.6 database (http:/ 
/www.cogsci.princeton.edu/~wn/). WordNet was developed by the Cognitive Science Laboratory at Princeton University under 
the direction of Professor George A. Miller (Principal Investigator). The dictionary database server software (diet) was written by 
Rik Faith. 

4.1 My own (somewhat biased) musings. 

4.2 http://work.ucsd.edu: 5141Vcgi-bin/http_webster? 

5.0 Includes a quotation from Jean-Claude Beaune, "The Classical Age of Automata", in Michel Feher (ed.), Zone 3: fragments 
for a history of the human body (New York: Zone, 1989), p. 431. 

5.1 Witness, for example, biomedical implants and wearable computing. 

5.2 Or even the far more commonplace proliferation of genetically modified foods and "agri-products". Don't take my word for 
it, go visit http://www.genetiporcusa.com/ior Designer Genes for your Quality Pork Future! 

6.0 Further musings. 

7.0 This is the dilemma. I believe that if there still exists one unequivocal hold-out against the "new architecture" and the new 
"artefacts" (just about anything that can display a UPC code), then it's got to be water. However, it is important to recognize that 
even water can be considered "artificial", to some degree. This is a difficult, perhaps even subjective distinction best described by 
Ivan lllich as indicated in point 8.1 below. Still, what better way to investigate the blurring of distinction between nature and artefact 
then, than with a water architecture? 

8.0 Gaston Bachelard agrees. His quote was translated by D. Roger Timms from Leau et les reves: essai sur /'imagination de 
la matiere (Paris: Jose Corti, 1942), p. 45. 

8.1 Adapted from Ivan lllich, H20 and the waters of forgetfulness: reflections on the historicity of stuff (Dallas: Dallas Institute 
of Humanities and Culture, 1985). lllich would distinguish between "H20" as the product of chemical water treatment (and thus, 
artefact), and "dream waters" as the natural, extant fluid of the earth. He claims that only the latter has anything to do with 
spirituality, ritual and imagination, largely because "H20" has already been stripped of its primordial qualities as Gaston Bachelard 
so elegantly described them. The new Coca-Cola product called "Dasani" exhibits an interesting case study. According to the 
online trade publication http://www.bevnet.com, the Dasani brand overview is thus: "This bottled water is Coke's entry into the 
lucrative bottled water market. Dasani is filtered for purity, using state of the art treatment by reverse osmosis, and enhanced 
with minerals for a pure, fresh, taste. Dasani is water, pure and essential." Furthermore, Coke's move meets the bottlers' need 
for a nationally advertised and promoted bottled water product to compete with Pepsi's Aquafina. But where does the water for 
Dasani come from? To create Dasani, Coca-Cola obtains their "raw material" from the local (i.e., chemically-treated municipal) 

ftp://uiarchive.cso.uiuc.edu/pub/etext/gutenberg/pg_home.html
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water supply. In Calgary, this means that the Dasani product is drawn indirectly from the Glenmore resevoir, just like the water (or 
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to the municipal supply system, post-treatment. In every city in North America where the product is sold, this arrangement is the 
same. Besides the point that the "Dasani" brand name was decided by a consumer focus group and has no relevant connection 
to the Glenmore resevoir, or in fact to the notion of water itself, there are a host of issues implicated by this case study. Foremost, 
however, is the question: "Why do we need, or why is it supposed that we need to drink chemically-treated water in the first place?" 
On a relative scale, is Evian water more, or less "artefact" than Coke's Dasani product, since it comes from a natural aquifer in a 
real place called Evian-Les-Bains? 

8.2 The first sentence is a quote that I vaguely recalled from a lecture given by Prof. John Brown in EVDS 615, fntroduction to 
Design Theories, September 1996. Unfortunately, John couldn't remember where it was from either. 

9.0 Includes a direct quote from the City of Toronto web site http://www.city.toronto.on.ca/sewers/index.htm. As many 
geographers, political scientists and international development officials will tell you, water "management" will no doubt become 
the most important global concern of the twenty-first century. 

9.1 Adoph Loos actually did write this in an essay at the end of the nineteenth-century, proving that the modern obsession 
with hygiene has clear parallels to the twentieth-century notion of Utopia. Quoted in Ignasi de Sola-Morales' preface to Nadir Lahiji 
(ed.), Plumbing: sounding modern architecture (New York: Princeton Architectural Press, 1997). 

9.2 This is a good question (again inspired by lllich's H20 and the waters of forgetfulness), since it makes the opposite case 
for water as artefact, rather than as medium for "remembering" nature. 

10.0 Adapted from Marq de Villiers, Water (Toronto: Stoddart Publishing, 1999), p. 26. Recently, water has been found on one 
of Jupiter's moons and, in theory, on the surface of Mars. 

11.0 I suppose that this is the alternative interpretation of water's origin. 

11.1 The concept of "flow", and it's implicit notion of movement, are critical to this project. To call Mies van der Rohe's 
architecture static would not be invalid. In a formal sense, Modernism was primarily concerned with "framing" the world, not 
participating in it. The concept of flow negates the polarity of "object" and "subject"—they become one and the same, or, part of 
a constant dynamic flux. 

12.0 de Villiers, Water, p. xii. The author begins the book with an observation of his family farm's contribution to the hydrological 
cycle. 

13.0 Flowing water, then, is probably one of the best places to look for some kind of authentic retort to the problem of the new 
electronic reality. Note the debate about the term "authentic" at 19.1. 

13.1 The city moves incrementally, but it does not flow. 

http://www.city.toronto.on.ca/sewers/index.htm


14.0 However, everything besides the built landscape does flow, including all the leftover bits of urban existence like 
hydrocarbons, heavy metals, pesticides and so on. 

14.1 This fact is directly referenced from the United States Environmental Protection Agency web site (http://www.epa.gov/  
owow/nps/facts/point7.htm). Non-point source pollution comes from many diffuse sources, unlike pollution originating from 
industrial effluent and sewage treatment plants. In addition, the US EPA's most recent National Water Quality Inventory reports 
that runoff from urban areas is the leading source of impairments to surveyed estuaries and the third largest source of water quality 
impairments to surveyed lakes. Refer to Appendix C for more detailed information. 

15.0 Adapted from City of Toronto web site http://www.city.toronto.on.ca/water/index.htm. In Toronto's Beaches neighbourhood 
where I grew up as a child, bright yellow signs were posted regularly reading "FOR 48 HOURS AFTER HEAVY RAINFALL, 
SWIMMING AT THIS BEACH MAY BE HAZARDOUS TO YOUR HEALTH". 

15.1 Adapted from City of Toronto web site http://www.city.toronto.on.ca/water/index.htm. 

16.0 This figure is calculated from Environment Canada Canadian Climate Normals 1961-1990 data, obtainable online at 
http://www.cmc.ec.gc.ca/climate/normals/ONTT009.HTM. A calculation summary is supplied in Appendix A. 

16.1 A few of the myriad of incredible drawings housed in The University of Calgary's Canadian Architectural Archives illustrate 
in detail how the complex inner workings of the Toronto Dominion Centre's drainage and plumbing system control and direct water 
inside and outside of its buildings. Needless to say, many pipes and pumps are involved. 

17.0 As noted. 

18.0 "Pause", is the obvious antonym of flow. 

18.1 Adapted from Anthony James Lowery, The use of pond-marsh stormwater wetlands in suburban shopping center parking 
lots (Louisiana State University: Master of Landscape Architecture Thesis, 2000). Both of the constructed wetland schematic 
graphics also originate from Anthony Lowery's document, which to the best of my knowledge is at the forefront of a small, but 
emerging concern for alternative storm water and wastewater treatment technologies in North American urban centres. His entire 
dissertation is available online at http://member.aol.com/loweryla, and was used with express written permission. 

18.2 Again, the nature vs. artefact dialectic has been invoked. 

19.0 So the moment of pause, in the overall flux, or flow, of "rememberance" (as opposed to "forgetfulness") is actually a 
moment to be seized upon, even exploited, for the purposes of engaging in the above-mentioned dialectic and also the very real, 
practical concerns of dirty urban effluent. 

19.1 Here, I have not just invoked a dialectic, but something more. These sentiments represent the core argument made in 
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defense of critical architecture by nearly all contemporary theorists, from the romantic but reactionary rants of Paul Virilio to the 
obtuse but poignant criticisms of Alberto Perez-Gomez. Theories of "the body" have become commonplace in cultural studies 
programs everywhere, perhaps in response to its gradual, but conspicuous "devaluation" by technological advance. There is a 
fairly clear logic operating in most of these arguments, still in many cases the prose is foremost charged by emotion and fear of 
the unknown. Regardless, this argument is a kind of philosophical crux that should not be dismissed for reasons of ideological 
differences, or especially, by way of apathy or ignorance. Moreover, it is an age-old discussion. Ancient Daoists believed that the 
body is a replica of the universe, following the same algorithmic formulas as the entire cosmos, becoming in effect a "political" 
principle. To them, the body was not merely constructed on the basis of a celestial model and norm, it was the universe—it 
contained the universe in its totality. The equivalence between microcosm and macrocosm was absolute. Accordingly, the body 
cannot be subsumed by anything, since it is everything itself. Do the "psycho-technological prosthetics" that Derrick de Kerckhove 
believes will soon epitomize of our hyper-modern world simply enable another kind of divine flow, now manifested electronically? 
Where as "not long ago, we used to enter data into our machines or press a button to make them work, now we are beginning to 
put them on, like virtual bodies (de Kerckhove, The skin of culture, p.96)." Yet de Kerckhove also makes the important point that 
virtuality, by definition, requires real-time interactivity with the user, giving them instant access to greater than one viewpoint of a 
given scene. Like Cubism, virtuality allows the subject (the perceiver) to synthesize a strong visual precept from multiple points 
of view, placing its object in a richer contextual field and thus animating meaning. Take the very primitive example of Hypertext 
Markup Language (HTML). It allows a body (a perceiver, or a subject—essentially a mind attached to a set of eyes and hand 
to move a computer mouse) to navigate a nearly infinite and in some cases randomly-correlated system of information that is 
physically catalogued without any geographical relevance at all (the Internet), but in truth has the capacity to enrich the subject's 
understanding of his or her place within that geography (the "cosmos"). Always there is a search for order. There is a search for 
order by the (metaphorical, temporary) resolution of universal opposites, as in chaos theory, and there is a search for order in 
these "bodies" (human, geological, synthetic) as vessels for divine images. Architecture is a public manifestation of this search. 
Architecture can be a vessel for divine images. As Spanish artist Pablo Palazuelo noted "Order is not a law, it is a relation. 
In an unbalanced order, the relationship between opposite poles is in movement. It is vibration. For forms to have life, they 
must comprise this dynamic relation. This vibration, or absence of it, acts as a witness of what works or does not work. The 
tendency towards total balance, called entropy, gradually creates increasing vibration until the vital process is paralyzed. ..Bilateral 
symmetry leads to inertia, sclerosis. It is deadly and anti-dynamic. It is like the end of a search for balance that it is not true." So, 
what is a so-called "authentic" architecture? My argument is in some ways no different than that of the contemporary architectural 
theorists. An authentic architecture is one that respects the dynamic relationship of object and subject—of "place" and possibility. 
It is manifested by an asymmetric geometry (literally or allegorically) and does not permit inertia. It facilitates, or even activates, 
multiple viewpoints and thus animates (or increases) meaning. Palazuelo recalls a phrase of Paul Klee's when he tells us of a 
"line that dreams". Klee observed that "The line sees and it opens up our own vision, but at the same time, our capacity to see 
in this heightened way stimulates vision of the line. The line can make the invisible visible. The line is simply a vehicle for the 
energies that emerge from the background of materiality. Energy is embodied in the line and it takes on form to shape the world." 
Authenticity will always heed these words. However, there is no reason to presume that a virtual architecture, or a bodiless one (in 
the material, corporeal sense), will nor heed these words—or even that is predetermined to do anything but heed them. 

19.2 There is some validity to this statement. Truly, where is the act of public bathing still morally and socially acceptable except 
in Eastern Europe and Asia, possibly just for lack of a better option? It has long been argued that an "authentic" architecture must 
be true to its own era, or Zeitgeist, and in North America at least, communal bathing is not in any way part of our current cultural 
condition (with the exception of gay bath houses, but this another topic entirely). 



20.0 This district of downtown Toronto commands the highest per square foot commercial real estate costs in Canada, for good 
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20.1 The interesting thing about this district, however, is not its bountiful skyscrapers, but the veritable city located beneath 
its ground. Furthermore, the presence of this other city raises very important questions about "territorial justice", as in, who is 
excluded from accessing these spaces and why? 

21.0 True, water flows with haphazard abandon down the glass facades of the towers and across asphalt and other variously 
paved surfaces. It is at the whim of a myriad of uncontrollable forces, like wind speed and direction, ambient air temperature, 
ground temperature, solar influx, relative humidity, suspended aerosols, established and random patterns of drainage and so on. 

21.1 Adapted from de Kerckhove, The skin of culture, p. 181, and excerpts from http://www.nothingness.org, an online 
community of anarchists and writers based in Montreal. The nature of public and private space (and the thresholds between them) 
has always been of prime concern to architecture and city design. In reality, there is a great deal of overlap between these two 
kinds of space. Most likely, a series of thresholds exists that separate spaces that are more or less private than one another, 
but that function sequentially, and that each have their own inherent "political" tendencies. I have tried to examine these types of 
thresholds formally in the design of this project. 

21.2 This has already been established for the most part. Water can be agent of freedom, using lllich's defintions. However, the 
complex and precise internal plumbing system of the Toronto Dominion Centre does not really allow for random and independent 
movement of said water. 

22.0 This is the anachronism. I believe that it is also the means for investigating a new kind of public space, new thoughts about 
nature and the city and, not least of all, new forms of architectural expression. 

22.1 Not likely anyway, since the TD Centre employs its own in-house security force to prevent exactly that kind of activity (or to 
prevent any kind of anti-commercial cause). "Loitering", for example, could lead to a hefty fine and a potential trespassing charge. 
It should be noted that loitering is only possible in private, not public space. 

23.0 The parkade is quite often the only way in which tenants (and diners) enter the towers. Of course, it is a very different 
experience to walk across a public plaza and into a glass-curtained foyer than it is to descend by car into a dark, oppressive 
concrete "bunker". Still, the high-speed elevator is required by all people to climb up into the heart of this vertically-organized 
architecture. 

23.1 The opportunity to reappropriate some of these spaces has presented itself to the pragmatics (and poetics) of the bath, 
since a pool needs to be a certain depth and a certain size by nature, so to speak. 

24.0 If in point 21.2 you replaced the word "water" with "people", then the same problems of restricted flow below-grade could 
be observed for each. Yet while the water wants to be free everywhere, it has not been clearly established that the people share 
similar desires, since they move in equal or greater numbers below the ground as they do above it. Or maybe the PATH system 
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is used simply for reasons of utility and efficacy, and the partial imprisonment of its "pedestrians" by corporate interest is only a 
side-effect of the physical reality of making space underground. 

24.1 So, I suppose this project is about educating the people, so that they understand the concept of "open" landscape and the 
potential of "flow", and can then choose to concur or not concur with the water. 

24.2 Some would argue that these terms are not polar opposites, in truth, but are also part of a larger continuum. Here, it makes 
for handy terminology to fuel the polemical fire and is a fair assessment, I think, given the simple but strict formal (and structural) 
rules that predominate the Toronto Dominion Centre. 

25.0 It is my unexpert and perhaps flawed opinion, that in the case of this project (which is foremost a conceptual one), it is OK 
to employ a partial greehouse, partially buried for the purposes of supporting plant and animal life. I did not undertake a daylight 
penentration anaylsis, but the wetland is located underneath, and beside, the part of street-level open space that receives the 
most solar influx over the course of the day. This fact was analyzed using time-lapsed aerial photography and through various site 
observations made at different times throughout the year. Total sunshine hours as provided by Environment Canada are located 
in Appendix A. 

25.1 Adapted from Lowery, The use of pond-marsh stormwater wetlands. 

26.0 Adapted from Lowery, The use of pond-marsh stormwater wetlands. 

27.0 Adapted from Lowery, The use of pond-marsh stormwater wetlands. 

28.0 Adapted from Lowery, The use of pond-marsh stormwater wetlands. 

28.1 Adapted from Lowery, The use of pond-marsh stormwater wetlands. 

29.0 Adapted from Lowery, The use of pond-marsh stormwater wetlands. 

30.0 The foodcourt was originally designed as the staff cafeteria for Toronto Dominion Bank employees, using similarly luxurious 
materials as the tower itself. It has since been renovated to resemble a typical shopping mall "food services zone", exhibiting 
universal fast food franchises and plenty of laminated plastic surfaces. 

30.1 During extreme precipitation events, the first control point (at "ground zero") would remain closed. At these times, the 
plaza-level landscape could become very dangerous with relatively deep and/or fast flowing water in certain places. Probably it 
would be necessary to prohibit access to the plaza when this occured. Hence the "security point/look out" area as labelled in the 
bath zone's section drawings. 



31.0 The storm water outflow would be somewhat variable depending on the combined sewer's loading at any given time. An 
important advantage of storm water detention is the flexibility of timing such a release to prevent combined sewer overflows. 

31.1 Biological wastewater treatment technology is capable of rendering water as clean or cleaner than municipal drinking water. 
Thus the wetland's effluent would be signifcantly cleaner than the wastewater and storm water flowing through any combined 
sewer system in downtown Toronto. 

31.2 Certainly, the water would be clean enough for bathing. Still, the pool water would require filtering and some method 
of chemical treatment like the typical practice of chlorination to maintain health and safety standards. It would also have to be 
heated. It would be possible to employ waste heat from the TD Centre's HVAC system to maintain the pool at an appropriate 
temperature. 

32.0 The City of Toronto (http://www.city.toronto.on.ca/ourcity/keyfacts.htm) claims that its PATH network is North America's 
largest "continuous" underground pedestrian system, connecting 1100 stores and restaurants, 48 office towers, 6 major hotels 
and several entertainment centres. However, Montreal's claim to fame is more than 30 kilometres of "discontinuous" underground 
pedestrian pathways, linking 1600 shops and services, 60 residential and commercial complexes and boasting half a million users 
per day (http://www.tourism-montreal.org/undergro.htm). Calgary probably wants to weigh in on the debate as well. 

32.1 This kind of confrontation is part of the public's "education" process. It would be hard to ignore the powerful presence of 
adjacent, but partially-obscured naked human figures in the middle of a shopping mall. 

33.0 For once, the word "intervention" is an appropriate one to use in reference to the architecture of this project. Unlike many 
architectural "interventions", this move is distinctly about coming in between—about interposing. 

33.1 The stair not only mediates between the rational and the irrational, it also mediates between the water and the people. 

34.0 The removal of Mies' (hyper-rational) structural grid in the immediate bath zone was obvious for practical purposes. Given 
the new spatial and programmatic constructions required by my intervention, new physical realities would preside, demanding a 
radically different structural system here. One might also question why you would want a two foot square column in the middle of 
a swimming pool. Nonetheless, their removal was a contentious issue. The grid is critical to the site condition, not to mention the 
polemic. In the end, practical concerns prevailed, perhaps where they shouldn't have. 

35.0 While easily overlooked, the experience of this landscape from six hundred feet in the air is nearly as important as the 
experience of it from eye-level—although it would be a completely different kind of experience again. 

36.0 This fact was the best justification for the removal of the grid as noted in 34.0. The "body box" has a greater tendency 
towards the rational for two reasons. First, it houses the toilets and sinks, technologies of modern hygiene that have little do 
with waters of "remembrance", but a great deal to do with "H20", as distinguished by Ivan lllich. Second, the boxes are just that, 
boxes—they are themselves a function of the grid, and so reinforce its "memory" with their own discrete presence. Therefore, the 
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physical presence of grid itself becomes less essential in this area. 

36.1 And so the argument comes full circle: here is a living tree housed inside a rational construction, located within an 
irrational intervention, featuring the product of an artifical landscape with natural propensities, underneath a sky that rains down 
geologically-recycled urban effluent. 

37.0 And so on. 

37.1 And so on. 

37.2 And so on. 
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Canadian Climate Normals 1961-1990 

Normales climatiques au Canada 1961-1990 

TORONTO, Ontario 

43°40-N 79°24-W/0 

+112m 

1840 to/a 1990 

http://www.cmc.ec.gc.ca/climate/normals/ONTT009.HTM 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Rainfall (mm) 22.7 25.2 

Snowfall (cm) 35.5 28.6 

Precipitation, 

Equivalent (mm) 55.2 52.6 

Extreme Daily 

Rainfall (mm) 63.5 43.4 

Date 843/31 855/13 

Extreme Daily 

Snowfall (cm) 39.9 45.7 

Date 966/23 850/14 

Extreme Daily 

Pcpn. (mm) 52.3 52.6 

Date 932/01 965/25 

Month-end 

Snow Cover (cm) 9 6 

Sunshine (Hrs) 95.5 112.6 

Daily Max. (°C) -1.3 -0.6 

Daily Min. (°C) -7.9 -7.2 

Daily Mean (°C) -4.5 -3.8 

41 58.1 67.8 

22.7 7.3 0.1 

65.2 65.4 68 

43.7 59.7 68.6 

881/19 850/03 894/21 

40.6 21.1 7.6 

870/27 901/20 875/01 

43.7 59.7 68.6 

881/19 850/03 894/21 

0 0 0 

150.5 187.7 229.7 

4.4 11.5 18.2 

-2.4 3.5 9.3 

1 7.5 13.8 

67 71 82.5 76.2 

0 0 0 0 

67 71 82.5 76.2 

62.7 70.2 44.8 689.3 

0.5 6.1 34.1 135 

63.3 76.1 76.5 818.9 

79.5 49.5 

861/02 870/05 

30.5 48.3 

950/24 944/11 

79.5 49.5 

861/02 870/05 

0 6 

82.3 72.6 2038.3 

7.7 1.4 12.6 

2.1 -4.4 5.2 

4.9 -1.5 8.9 

63.5 98.6 

957/28 897/27 

0 0 

990/30 990/31 

63.5 98.6 

957/28 897/27 

0 0 

254.9 278 

23.5 26.5 

14.3 17.6 

18.9 22.1 

93.5 87.9 

905/15 843/14 

0 0 

990/31 990/30 

93.5 87.9 

905/15 843/14 

0 0 

244 184.7 

25.3 20.9 

16.9 13 

21.1 16.9 

63.5 

957/28 

0 

990/30 

63.5 

957/28 

0 

254.9 

23.5 

14.3 

18.9 

98.6 

897/27 

0 

990/31 

98.6 

897/27 

0 

278 

26.5 

17.6 

22.1 

93.5 

905/15 

0 

990/31 

93.5 

905/15 

0 

244 

25.3 

16.9 

21.1 

87.9 

843/14 

0 

990/30 

87.9 

843/14 

0 

184.7 

20.9 

13 

16.9 

86.9 

954/15 

12.2 

969/21 

86.9 

954/15 

0 

145.7 

14.2 

7.2 

10.7 

59.7 

850/03 

21.1 

901/20 

59.7 

850/03 

0 

187.7 

11.5 

3.5 

7.5 

0 

145.7 

14.2 

7.2 

10.7 
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program area a | water gathering 

elevation O'-O" 

approximate equivalent useful catchment area at grade (sq. ft.) 

Jan Feb Mar Apr May 

Precipitation 

Normals (in.) 2.17 2.07 2.57 2.58 2.68 

Design 

Precipitation (in.) 1.96 1.87 2.31 2.32 2.41 

Water 

Catchment (US gal) 116360 110879 137440 137861 143342 

Averaged Catch

ment (gpd) 3754 3960 4434 4595 4624 

Extreme Daily 

Precipitation (in.) 2.06 2.07 1.72 2.35 2.70 

Extreme Daily 

Design Pcpn.(in.) 1.85 1.87 1.55 2.12 2.43 

Extreme Water 

Catchment (gpd) 110247 110879 92118 125846 144607 

Annual Precipitation (in.) 32.27 

Annual Design Precipitation (in.) 29.04 

Annual Water Catchment (US gal) 1726428 

Averaged Water Catchment (gpd) 4727 

Minimum Averaged Water Catchment per day Jan 

Maximum Averaged Water Catchment per day Aug 

Maximum Extreme Water Catchment per day July 

95362 

Jun Jul Aug Sep Oct Nov Dec 

2.64 2.80 3.25 3.00 2.49 3.00 3.01 

2.38 2.52 2.93 2.70 2.24 2.70 2.71 

141234 149666 173908 160627 133435 160417 161260 

4708 4828 5610 5354 4304 5347 5202 

2.50 3.88 3.68 3.46 3.42 3.13 1.95 

2.25 3.50 3.32 3.12 3.08 2.82 1.76 

133856 207846 197095 185291 183183 167584 104345 

\oi> 



^g^SX^^ 

appendix b 

i»t 



program area b | wetland 

elevation -16'-6" 

existing food services tenant block (sq. ft.) 24075 

pond-marsh (sq. ft.) 14610 

physical plant (sq. ft.) 2256 

entry hall (sq. ft.) 1115 

public washrooms (sq. ft.) 1061 

custodial/storage (sq. ft.) 1829 

administration (sq. ft.) 3204 

program area c \ public bath 

elevation -16'-6" 

existing retail tenant block 8-13 (sq. ft.) 14623 

bath insert 

entry stair (sq. ft.) 570 

front desk (sq. ft.) 280 

waiting area (sq. ft.) 380 

showers (sq. ft.) 190 

body boxes (sq. ft.) 588 

hot rock (sq. ft.) 140 

physical plant (sq. ft.) 5640 

custodial/storage (sq. ft.) 1320 

transitional (sq. ft.) 4059 

pool (sq. ft.) 1456 

pool (US gal) 56246 

water use 

maximum population 50 

users male 25 

users female 25 

*Water Planning Guide, swimming pool (g/cd) 10 

approx. total pool water use (gpd) 500 

*US Environmental Protection Agency, Manual of Individual Water 
Supply Systems (Washington: US EPA, 1975). 

Note: At the given rate of water catchment, the bath's daily volumetric 
requirement is less than 1/10 of all captured storm water runoff. This 
calculation depends of many standardized (or averaged) figures, and 
thus is not necessarily accurate. However, it is fair to estimate that the 
entire pool could be filled with less than 12 average days of design 
precipitation. 
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urban runoff | background 

The City of Toronto's Board of Public Health posts signs warning that swimming at local beaches may be hazardous to your health because 
of bacterial contamination of the water. This complex problem can be traced to many sources including,storm water runoff containing animal 
excrement from fields and parks, discharge from illegal toilets connected to the storm sewers, and from overflows from old combined sanitary 
and storm sewers during heavy rainfalls. 

In most of Toronto there are two separate sewer systems, a sanitary sewer system for wastewater from homes and businesses that flows to 
the sewage treatment plants, and a storm sewer system for rainwater that drains into rivers and the lake without treatment. In some older parts 
of the community of Toronto, these sewer systems are combined. During dry weather, combined sewers carry all contents to treatment plants. 
However, during heavy precipitation, the increased water volume overwhelms the combined sewer pipes and exceeds the treatment plant's 
capacity, allowing a mixture of^torm water and untreatedgsanitary sewage to flow into the rivers and eventually, Lake Ontario. 

Typical storm water retention areas are designeifto capture the first inch of rainwater in every storm and to then discharge it slowly back into 
the storm seller system over a 24-hour period. Wis is the part of a storm that washes most of the pollutants such as oil from parking lots, 
driveways^roads and other surfaces into the storm sewer system. While the water is hejd in the retention area, a large portion of the pollutants 
settle. StoTm water detention not anlyiedMces the likelihood of flooding by reducing Ihe volume of water in the storm sewers during heavy 
rain but also reduces the number arid volume of pollutants flowing into urban watercourses. Throughout the city, the carrying capacities of 
the storm and combined sewer systems vary widely, depending I n when they were built; One common factor is that the systems have dif
ficulty handling the runoff fromVery infrequent andintense storms. As a-result, the followiri<j<hazards have been observed: sewer backup into 
basementsj|(basement flooding), flooded progertiespnd loads, maranole covers being blown off and water gushing from manholes sometimes 
several metres high, and dangerously swollen and rapidly flowing streams. The City of Toronto has cojjptructed and is continuing to construct 
storm water retention ponds in knownproblem areas. These reduce flooding by "directing as m u c n excess storm runoff as possible away from 
roads and sewers to properly-designed storage facilities rather than randomly-occurring flood locations. The water is contained in these areas 
until the sewers are able to handle theftow. 

Referenced online at http://www.city.toronto.Q^ca/water/index.htm. 

The City of Toronto Works & Emergency Services Department indicates that all interior and exterior drains from the Toronto-Dominion Centre 
and immediate environs (sanitary and storm) are connected to a single 600mm x 900mm E.S.Br, combined sewer. 

Information supplied from The City of Toronto Public Utilities Co-ordinating Committee map sheets 5-B-28 and 5-B-29 (Wellington and Bay 
Streets) 

.. ...,s... ... ,,,. 

urban runoff | typology 

Non-point source pollution was identified as an important source of water pollution in the 1960's. Non-point source pollution can be defined 
as: 

1. Discharges entering surface waters in a diffuse manner and at intermittent intervals that are related mostly to the occurrence of meteoro
logical events. 

2. Pollution arising over an extensive area of land that is in transit overland before it reaches surface waters. 
3. Non-point sources generally cannot be monitored at their point of origin, and their exact source is difficult or sometimes impossible to 

trace. 

lio 
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Urban storm water runoff is the major contributor to non-point source pollution. As storm water moves across hard, impermeable surfaces, 
it njcks IJI~> deposited contaminant residues. The storm water eventually carries the contaminant load to its receiving waters. An average city 
block generates nine times more surface runoff than its equivalent woodland area. Typical urban runoff contaminants are indicated below. 

Solid particulates Total Suspended TSS 
(undissolved) Solids 

Oxygen- Chemical Oxygen COD 
consuming Demand 
elements Biochemical 

Oxygen Demand 
BOD 

Nutrient Total Phosphorous ;TP 
contaminants 

Soluble 
Phosphorous 

SP 

Total Kjeldahl 
Nitrogen 

TKN 

Nitrite & Nitrate N02&3 

Heavy metals Total Copper Cu 

Total Lead Pb 

Suspended solids are the most common non-point source 
contaminant. They increase the turbidity of water and prevent 
light from penetrating streams and lakes, in addition to 
clogging drainage systems and carrying bonded pollutants 
downstream. 

These are relative measurements of oxygen-consuming 
contaminants in the water that reduce the dissolved oxygen 
available for aquatic life downstream. 

Nutrient contamination arrives as leachate from heavily 
fertilized green spaces, garbage containers, and other organic 
sources. It moves easily through the environment, upsetting 
normal ecological balances. 

Total Zinc Zn 

Heavy metals have a wide variety of sources ranging from 
vehicle exhaust to lead-based paints. They can have severe 
human and environmental health effects. Additional toxic 
metals include aluminum, mercury, cadmium, chromium and 
magnesium among others. 

Bacterial Fecal Coliform, 
etc. 

Sources of pathogenic microorganisms in urban areas include 
animal waste, runoff from restaurants or trash receptacles and 
contact with faulty sewer systems. 

Organic 
compounds 

Fats, Oil and 
Grease 
Organo-chlorine 
pesticides, etc. 

FOG Complex hydrocarbon chemical contaminants are found in 
gasoline and oil, originating primarily from automobile-related 
activities. Pesticides and other toxic organics are also often 
found in urban runoff and can be highly noxious. 

Data adapted from Anthony James Lowery, The use of pond-marsh stormwater wetlands in suburban shopping center parking lots (Louisiana 
State University: Master of Landscape Architecture Thesis, 2000) and http://www.epa.gov/owow/nps/facts/point7.htm 
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Sample study values: 

Maximum 
NURPa NURPa allowable 

median 90th freshwater 

site value percentile concentrationb °CMC CCCC 
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 

The EPA-recorded data 
indicate significant suspended 
solids content. TSS 10000 30000 narrative 

Dissolved oxygen requirements 
vary with water temperature, 
aquatic species and organism 
life stage. 

COD 
BOD 

6500 
900 

45000 
1500 

(5500-9500) 
(5500-9500) 

Generally, nitrogen and 
phosphorous are not 
considered priority pollutants, 
or are derived as narrative 
values. Concentrations that 
stimulate weed/algal growth 
should be avoided. 

TP 
SP 

TKN 
N02&3 

33 
12 

150 
68 

70 
21 

330 
175 

n/a 
n/a 
n/a 

(Nitrite) 60 

Heavy metals are considered 
priority pollutants. The EPA-
recorded data indicate toxic 
concentrations in average 
urban runoff. 

Cu 3.4 9.3 36560 13 9 
Pb 14 35 36532 65 2.5 
Zn 16 50 00

 
o

 

120 120 

aUrban Site Median Event Mean Concentration (EMC) of Contaminants, US EPA Nationwide Urban Runoff Program study 
bCanadian Water Quality Guidelines for the Protection of Aquatic Life, Canadian Council of Ministers of the Environment 1999 
CUS EPA National Recommended Water Quality Criteria, April 1999 
CCCC, The Criterion Continuous Concentration is an estimate of the highest concentration of a material in surface water to which an aquatic 
community can be exposed indefinitely without resulting in an unacceptable effect 
CCMC, The Criteria Maximum Concentration is an estimate of the highest concentration of a material in surface water to which an aquatic 
community can be exposed briefly without resulting in an unacceptable effect 
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remediation techniques | solar aquatics 

Solar Aquatics duplicates, under controlled conditions, the natural purifying processes of fresh water streams, meadows, and wetlands. Using 
greenhouses to enhance the growth of bacteria, algae, plants and aquatic animals, wastewater flows through a series of clear-sided tanks, 
engineered streams, and constructed marshes where contaminants are metabolized or bound up. The technology has been applied to treat
ment of sewage, septic waste, boat waste, and ice cream processing waste. 

The Solar Aquatics process combines ecological engineering principles with standard wastewater treatment concepts. By combining the bio
logical components that work in natural water purification processes with proven wastewater treatment practices, the Solar Aquatics process 
provides an enhancement of natural and conventional treatment processes. 

The Solar Aquatics process uses fixed film substrate in the forms of plant roots and solar tank surfaces. The process also uses suspended 
growth biomass within the wastewater moving through the system. The process further combines an element of activated sludge by recycling 
a portion of secondary sludge to the headworks blending tank for reseeding bacteria. The result is a controlled ecological system that maxi
mizes biological degradation of contaminants. The ecosystems that are developed provide a higher degree of biodiversity than other biological 
treatment technologies, thereby treating a wider range of contaminants and providing a more stable and resilient treatment method. 

All treatment systems rely upon bacteria to degrade waste. A Solar Aquatics System uses and maintains a broad range of microorganisms, 
and this diversity begets stability. The system recycles itself to re-seed bacterial populations should an event, such as an inadvertent dis
charge of a biocide or an oil spill, occur. The roots of all ornamental vegetation employed in the system provides attachment sites for beneficial 
microorganisms. Mature vegetation can be harvested and sold. 

The Solar Aquatics System is made up of three main processing sections: 

1. Headworks, for blending and flow equalizations. 
2. Greenhouse system, for biological processing and removal of contaminants. 
3. Solids processing, for stabilization and composting of sludge and vegetative waste. 

The system utilizes a diverse combination of biological components to speed up the removal of organic material and nutrients by bacterial 
degradation. Algae, bacteria, other micro-organisms, higher plants, snails, and other aquatic animals make up the ecosystem food chain 
involved in the natural purification of wastewater. Flora employed in the system is tabulated below. 

Flowers carnations, daffodils, alstremeria, orchids, streptocarpus, clivia, iris 

Ferns maidenhair, bear's foot, Japanese holly, hay-scented ferns 

Foliage plants philodendron, flowering ginger, creeping cress, papyrus 

Shrubs and trees pussy willow, red twig dogwood, viburnum, mock orange, bald Cyprus, high 
bush cranberry, Japanese maples, sugar maple, sweet gum, mountain 
laurel, winter berry 

Vascular plants water lilies, calla lilies, elephant ears, banana, Chinese water chestnut, 
water poppy 



The apparatus used within the greenhouse system that provides the habitat for these various living organisms includes: 

1. Solar tanks. These are translucent cylindrical tanks which optimize photosynthetic reactions and biological activity within the system. 
2. Solar ponds. These are artificially constructed ponds partitioned to provide slow moving streams to replicate a natural environment. 
3. Wetland or marsh. This is an artificially constructed wetland where final polishing and purification are accomplished. In some applications, 

outdoor wetlands may also be used. 

The treatment process occurs in four stages, with detention time varying depending upon the strength of the wastewater and the degree of 
purification required. 

The first stage is blending. This is where the breakdown of FOG's and the initiation of biological treatment process occurs. Raw wastewater 
from the collection system enters the blending tank and is mixed by fine bubble aeration. The naturally occurring bacteria, in the presence 
of air, begin to break down soluble organic chemicals into carbon dioxide and water. The process also degrades fats, proteins and starches 
into compounds that can be metabolized by organisms down stream. The system does not use a primary clarification step for wastewater, but 
keeps solids in suspension to make them available to be broken down biologically. 

The second stage involves nitrification. Here, first-stage nitrogen and phosphorous removal occurs, in addition to the reduction of suspended 
solids and BOD. Water flows from the blending tank to the greenhouse. Higher plants on the surface of the solar tanks and solar ponds, 
with root masses reaching down into the water column, take nitrogen and phosphorous from the waste stream to promote leaf and flower 
production. The extensive surface area of the root systems filter solids from the wastewater and provide extensive micro-sites for microbial 
attachment. Very large populations of zooplankton also inhabit the root masses. Bacteria, algae and higher plants metabolize components of 
the waste stream. Organic nitrogen is mineralized into ammonia. Ammonia is oxidized into nitrates. BOD is degraded. Nitrates, ammonia, and 
soluble orthophosphates are taken up directly by green algae and higher plants. Snails, zooplankton and other animals feed on solids. 

The third stage involves sludge removal and sludge processing. Following treatment in the solar tanks and solar ponds, residual biomass 
and recalcitrant solids are removed from the process stream by clarification. A small amount of this "secondary sludge" is recycled into the 
blending tank for microbial reseeding. The balance flows to an aerobic digester for thickening and further processing. 

In the final, denitrification stage, second-tier nitrogen and phosphorous removal occurs in the marsh area. The clarified process water passes 
through the stone substrata of the marsh. Nitrate is reduced to nitrogen gas, and certain pathogenic bacteria are destroyed by action of the 
marsh plants, which include bulrush, scirpus, cattail, iris and other reeds. Phosphorous is taken up by marsh plants and absorbed on the 
marsh substrate. The marsh provides the last stage of biological treatment. 

System sizing: 

The overall treatment process requires an approximate detention time of 15-25 days. 

A typical solar tank is 6' in diameter and 5' high. Each tank holds approximately 700 gallons of wastewater. 

The ratio of wastewater held in the solar pond relative to all tanks is approximately 3 or 4 to 1. The pond is divided into three sections, 
separated by suspended curtains. The wastewater from the solar tanks flows into the first pond compartment, then to the second compart
ment and finally to the third. The difference between the biological processes in the solar tanks and the solar pond is related to the species 
of bacterial and other life forms in the two unit processes. Each of the pond's three compartments contain different microbiological life forms, 
whose nature is controlled by altering the rate at which air is introduced to the different environments. 



A typical clarifier is 3' in diameter at top and 3' high. It is conical in shape. The sewage is introduced near the bottom of the clarifier and forced 
t n flmA/ n n u / a r H c It h n l H c a n n r r w i m a t o l w 7 0 nc j l l nnc n f \A/actn\A/at£ir 

Together these three stage processes should be sized to handle a daily averaged flow rate within an approximate range (gpd). Essentially, the 
system is design to handle steady-state situations (with high organic and suspended solids content), not extreme or highly variable events. 

Solar Aquatics Systems, ©Ecological Engineering Associates (http://www.solaraquatics.com/). 

remediation techniques | constructed wetlands 

A storm water wetland is a storm water management system explicitly designed to mitigate the impacts of urban runoff quality and quantity. 
Designed to temporarily store runoff, storm water wetlands mimic conditions in natural wetlands. Storm water runoff detention, complex 
micro-topography and the presence of beneficial macro and microorganisms in storm water wetlands provide an ideal filter for removing non-
point source pollution. A storm water wetland is a type of constructed wetland. Constructed wetlands are intentionally created, managed and 
monitored for the sole purpose of wastewater or storm water treatment from non-wetland sites. 

A typical storm water wetland involves a two-stage process. The process begins by conducting storm water to a retention pond for initial 
collection. The storm water then passes through a control structure into the marsh section. Once in the marsh, the storm water collects in a 
micro-pool. From here the runoff flows slowly though the wetland. The marsh is graded to provide a permanent water depth ranging from zero 
to eighteen inches. Accordingly, the marsh bottom provides an uneven and irregular surface. This surface guides the water along an extended 
route through the wetland. The irregular surface also provides micro-ecologies for diverse plant and animal communities. At the end of the 
marsh is a second pool. This pool insures proper drainage out of the storm water wetland by creating an area of open water. 

Detention: 

In a pond-marsh system the pond section holds the majority of runoff. The marsh provides the remaining runoff storage. The two water control 
structures in the pond-marsh play key roles in the wetland's detention ability. The first structure separates the pond and marsh sections. It 
determines the flow rate of runoff entering the marsh from the pond and establishes the draw down time of the pond. The second control 
structure manages the outflow of the wetland. It determines the rate and velocity of runoff entering the larger storm water management system 
(the combined sewer). This controls the impact of runoff from the site on downstream areas. Slower discharge rates greatly enhance pollutant 
removal. 

Water treatment: 

A storm water wetland employs a combination of physical, biological and chemical processes to remove contaminants from runoff. As with 
water detention, both sections of the pond-marsh play a role in wetland function. Possibly the most important pollutant removal process 
occurs at the microbial level. Bacteria are able to remove a wide variety of contaminants from urban storm water. Certain species are able to 
directly consume contaminants such as carbon and nitrogen compounds within the water and organic sediments. Nitrogen is removed though 
the nitrification/de-nitrification process. Organic material and sediments are consumed through aerobic decomposition. Bacteria can also 
remove trace metals from storm water. While consuming organic material, bacteria create anaerobic conditions in the top layer of marsh sedi
ments. This combination of decomposing organic material and low oxygen levels can immobilize trace metals into sulfide, oxide and hydroxide 
compounds, rendering them less likely to be reintroduced into the water system. 
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Sedimentation plays a major role in contaminant reduction as the primary removal process for suspended particulates. The pond-marsh 
creates an ideal environment for sedimentation. The long detention time, slower runoff velocities and ths hydraulic resistance caused by 
vegetation increases sedimentation in the wetland. The roots of vegetation help to stabilize the sediments thus reducing the possibility of re-
suspension. 

Another important method of contaminant removal is via its absorption to sediment, plant and organic material surfaces. Phosphorus, trace 
metals and some hydrocarbons can become chemically bonded to the surfaces of suspended and bottom sediments, plant material and 
decaying organic material. The increased detention time created by the pond-marsh increases the possibility of such a chemical bonding 
occurring. 

Algal uptake is recognized as an effective removal process for nutrient contaminants such as phosphorus and ammonia. These contaminants 
are consumed by the algae and then deposited on the bottom sediment when the algae die. The large amount of still water in a pond-marsh 
provides a good environment for these algae. 

Once considered a major process for contaminant removal, uptake by plants is now believed to play a relatively minor role. Except for 
submerged and floating species, plants can only remove contaminants through their roots. This means the contaminants must already be 
deposited in the soil. Contaminants taken up by a plant's roots may return to the water system when die back occurs. The major role plants 
play in contaminant removal is as places for other processes to take place. However, the dense plant growth present in a pond-marsh acts as 
an effective physical filter for incoming storm water. 

Finally, many contaminants will decay into harmless compounds even without the processes noted above. Interactions with sunlight, atmo
spheric gases, water and simply time itself will cause the breakdown of some organic and chemical pollutants. Long detention time, complex 
micro-topography and the variety of environments present in a constructed storm water wetland maximize the effect of decay. 

Among the most expensive maintenance items is the removal of sediment. It is estimated that sediment cleanout will need to be done every 
ten to fifteen years. This estimate is highly variable, however. The type and level of contaminants and the size of the storm water wetland will 
determine the time interval. If possible, an on-site storage area should be located for sediment disposal. Unless located very close by, off-site 
disposal of the sediment can significantly add to the cost of the cleanout. 

System sizing: 

In addition to retention time, the different runoff volumes detained by a pond-marsh system determine its size. The overall size including buf
fers should be, at a minimum, large enough for the normal detention requirements. Providing there is sufficient room, the wetland can be sized 
for emergency (extreme precipitation event) storm water detention. If this is not possible, the buffer area immediately surrounding the pond-
marsh should be designed to provide emergency storm water storage. Components of a storm water wetland should sized as per the relative 
guidelines below. "Deep water" Includes the main treatment pond and the water channels. Water depth is relative to the normal pool level. 

% treatment volume % surface area 

Deep water 40 
Micro-pool 5 
Low marsh 25 
High marsh 25 
Semi-wet 5 
Buffer n/a 

ime Depth (inches) 

60 variable 
10 -48 to -72 
20 -6 to-18 
10 O to -6 

n/a 0 to +24 
n/a -18 to+72 

lib 



The pond section of the storm water wetland contains the largest amount of treatment volume and is the most flexible to design. The pond 
basin can be expanded to contain virtually any amount of storm water, given existing physical design constraints. 

The marsh is designed to mimic a natural wetland. It has a complex topography ranging from 2 feet above the permanent water (normal pool) 
level to 6 feet below, including the attached micro-pools. The majority of the marsh area ranges from the normal pool level to 18 inches below. 
Contained within the marsh are wedges or berms of soil that create the high marsh areas and above normal pool level berms. These berms 
have several uses. First, they increase the topography of the marsh and can therefore increase the diversity of its vegetation. Second, they 
increase the flow path length in the marsh, as explained below. Third, where the berms are above normal pool level, they can be used as 
access into the marsh for maintenance. 

Micro-pools are located at the beginning and end of the marsh section. The first micro-pool is used for sediment collection and to dissipate 
energy from the runoff entering from the pond section. The second micro-pool provides an area of clear water to protect the outlet. These 
pools should be 4 to 6 feet deep. 

To fully exploit contaminant removal, the longest flow path possible through the storm water wetland should be created. By lengthening the 
flow path, detention time and surfaces contact is increased. There are two ways to do this. The first is by increasing the overall length/width 
ratio. This ratio can be determined by dividing the straight-line distance from the inlet to the outlet by the average width of the pond-marsh. It 
should be at least 1:1. Preferably, the ratio should be closer to 3:1. The greater this ratio, the less chance contaminants will exit the wetland. 
The second way to lengthen the flow path is to employ obstructive soil berms at right angles to the flow path at roughly fifty foot intervals. This 
increases the distance water must flow to reach the outlet and adds distance to the length/width ratio during non-storm periods. The minimum 
ratio for the dry weather flow (including the berms) is 2:1. 

Control structures are placed between the pool and marsh sections and at the marsh outflow, to determine flow rates and water levels. These 
rates and levels may need fine tuning after construction of the wetland is completed. Furthermore, necessary maintenance will require drain
ing of both sections. The structures, therefore, should include a method for flow adjustment and draining. 

Adapted from Lowery, The use of pond-marsh storm water wetlands. 

wetland | programmatic conclusion 

Appendix A outlines precipitation data and water catchment calculations based on the Environment Canada Canadian Climate Normals 
(1961-1990) and scaled site documentation: 

Given that I have decided to treat only storm water and not sewage in the second part of my building program, treating the wastewater with 
a constructed wetland is a more viable option than a Solar Aquatics System. Each remediation technique uses the same approximate bio
technology, but the latter has the ability to deal with the type of suspended organic waste typically found in sewage sludge. Consequently, it 
has stricter design guidelines and also requires stricter monitoring. However, constructed wetlands are typically found outdoors in climates 
with much longer growing seasons. This facility will necessarily be located inside a greenhouse. Thus superficially, the wetland I design will 
resemble a kind of hybrid of the two researched technologies, although I have sized the facility based on the pond-marsh technique. 

The two most important considerations in sizing the treatment system are flow rates and space considerations. Inflow obviously varies with 
storm water runoff volume, which is a function of the area's catchment size and mean precipitation data. Outflow is determined by inflow 
and detention time (the duration of water treatment). For the purposes of my calculations —which are approximate guidelines and in reality 
vary only with actual precipitation and real-time flow rates— I have assumed an overall detention time of ten days. This is a reasonably 



long time. It will allow for thorough treatment of the wastewater and increases the marsh area to a significant size. The pond and buffer 
size are furthermore determined by the extreme storm water runoff data provided by Environment Canada. Obviously, most of this area will 
not be regularly inundated with water, but nonetheless needs to be designed to prevent flooding during extreme precipitation events. Space 
considerations are determined first by the required depth of each wetland component, and second, by the physical constraints of the site. It 
should be noted that the area allocated for the treatment facility is slightly greater than 24,000 square feet (the current food-services tenant 
block). Calculations are summarized below. 

Average 10-day runoff (US gal) 47266 

Deep Micro- Low High 
water pools marsh marsh 

Relative treatment 28359 4727 9453 4727 
volume (US gal) 

Fixed depth, 36 60 12 6 
approx. (in) 

Footprint (ft2) 1264 126 1264 1264 

Extreme event runoff volume (gpd) 207846 

Deepwater/buffer 

Relative treatment volume (gpd) 207846 

Minimum standard depth (in) 3 

Approx. area required (ft2) 95362 

The minimum total footprint required for normal daily operation is about 4000 square feet, to a maximum depth of 5 feet. This is equivalent 
to 20 percent of the area of the existing food services tenant block. Clearly the wetland can be feasibly contained within the target space. In 
fact, excepting the constraints of normal water hydraulics and the need to provide adequate daylight penetration, reasonable flexibility will be 
permitted in the wetland design. 

However, the buffer area for severe storm overflow cannot be contained within the same space. Therefore, I propose that the portion of 
the catchment area at plaza level be employed doubly as an overflow/buffer zone. This makes sense, given that it is already an entirely con
structed, contoured space. The only legitimate concern (without considering structural considerations) would be public safety during extreme 
weather events. Access would have to be controlled during these times, although they would be very infrequent. Furthermore, the system 
would require a third control point to limit flow rates from the buffer to the pond area below. The "minimum standard depth" figure refers to 
the calculated high-water level (before draw-down) during the most extreme precipitation event recorded for the site between 1960 and 1990, 
given the buffer size indicated above. 
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