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Urban Waste Sinks as a Natural Resource: 
The Case of the Fraser River1 

Am Keeling 

Abstract 
The discursive and material construction of rivers as natu­
ral waste-treatment systems highlights important histori­
cal connections between urban sanitary networks, conser­
vation ideology, and urban environmental values in the 
twentieth century. Early-mid-century sanitary engineers 
oversaw the transformation of space and nature in North 
American cities through the planning and construction of 
sewerage and drainage networks. In doing so, they drew 
from the ideas and methods of the technocratic conserva­
tion movement, which advocated the expert management 
of natural resources to ensure their maximum beneficial 
utilization. Pollution control and conservation were linked 
through the doctrine of "assimilative capacity," a concept 
used by engineers to describe the ability of natural waters 
to absorb, dilute, and disperse urban and industrial 
wastes. Using powerful new quantitative representations 
of nature, sanitary engineers proposed to incorporate 
natural biophysical processes into technological networks 
for waste disposal. This approach to urban waste-disposal 
problems is exemplified by the case of Vancouver's Fraser 
River, which was enrolled by engineers and planners as a 
sink for urban wastes. However, the attempt to construct 
the river as a kind of "organic machine" for waste dis­
posal resulted in long-term environmental problems in 
the river's estuary. By the late 1960s, this pollution, along 
with Vancouver ites' changing environmental values, led to 
political and social protest over the exploitation and deg­
radation of the river. 

Résumé 
Le travail inconstant pratiqué sur les rivières pour en 
faire des systèmes naturels de traitement des déchets met 
en lumière un lien historique important entre les réseaux 
sanitaires, l'idéologie de conservation et les valeurs urbai­
nes vis-à-vis de l'environnement au XXe siècle. Les ingé­
nieurs du début et du milieu de ce siècle supervisaient la 
transformation de l'espace et de la nature des villes nord-
américaines au moyen de la planification et de la construc­
tion de réseaux d'assainissement et de drainage. Ce 
faisant, ils se sont appuyés sur des idées et des méthodes 
propres au mouvement de conservation technocratique, 
lequel prônait la gestion des ressources naturelles par des 
experts pour assurer leur utilisation positive maximale. 
Le contrôle de la pollution et la conservation étaient reliés 
par la doctrine de la « capacité d'assimilation », une notion 
dont se servent les ingénieurs pour décrire la capacité 
des eaux naturelles de diluer, de disperser et d'absorber 
les déchets urbains et industriels. Par l'intermédiaire de 
nouvelles représentations quantitatives de la nature, les 
ingénieurs sanitaires proposaient d'incorporer les pro-
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cessus naturels biophysiques aux réseaux technologiques 
pour évacuer les déchets. La rivière Fraser à Vancouver, 
dont les ingénieurs et les urbanistes ont fait un réservoir 
pour les déchets urbains, est un exemple de cette approche 
à l'égard du problème urbain d'évacuation des déchets. 
Cependant, la tentative défaire d'une rivière une sorte de 
« machine biologique » pour l'évacuation des déchets a 
entraîné des problèmes environnementaux à long terme 
dans l'estuaire de la rivière. À la fin des années I960, cette 
pollution a fait l'objet d'un mouvement de protestation poli­
tique et sociale concernant l'exploitation et la dégradation 
de la rivière par les Vancouvérois qui adhéraient alors à 
de nouvelles valeurs environnementales. 

Technological networks of sewers and waste-treatment plants 
provide crucial insights into the urban transformation of space 
and nature, despite—or perhaps because of—their subterra­
nean, hidden locations and somewhat unsavoury nature. As the 
geographer Matthew Gandy asserts in his studies of New York 
and Paris, "To trace the flow of water through cities is to illumi­
nate the functioning of modern societies in all their complex­
ity."2 Sanitation was probably the most pressing environmental 
question facing North American cities in the century between 
1850 and 1950, as urbanization and industrialization brought 
millions of people into novel and crowded living circumstances. 
The resulting problems of disease, dirt, and disorder spawned 
a series of scientific, technical, and social initiatives designed to 
mitigate the effects of urban population concentration. Among 
the most important of these developments was the planning 
and construction of waste-water disposal systems, beginning 
in the late-nineteenth century. Scholars tracing the history and 
geography of these systems emphasize the interplay of technol­
ogy, environment, and social forces that shape them.3 Much 
of their work considers the influence on pollution control of 
debates about public health and urban environmental qual­
ity, and there is a considerable literature tracing the changing 
methods and technologies of sewerage and sewage treatment 
during the nineteenth and twentieth centuries.4 These develop­
ments are often portrayed as part of the "struggle for sewer­
age" in cities, and the gradual adoption of ever-greater levels 
of waste-water treatment to reduce public-health problems and 
environmental effects. 

This emphasis on the politics of sanitary reform and technolo­
gies of sewage treatment obscures the ways in which urban 
nature has been incorporated into technological waste-disposal 
strategies. Natural systems have been typically seen as "out­
side" urban networks; as a receiving environment that is subject 
to pollution by waste-waters, or as a water supply requiring 
purification by artificial methods such as filtration or chlorina-
tion. By contrast, this paper explores how sewerage planning 
ideas and practices in the early twentieth century increasingly 
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blurred the boundary between technological systems and non-
human, biophysical phenomena by promoting the controlled, 
rational exploitation of receiving waters as part of waste treat­
ment and disposal structures.5 This anti-pollution strategy is 
captured in the concept of assimilative capacity, a term devel­
oped by chemists and sanitary engineers during this period 
to describe the ability of natural waters to absorb, dilute, and 
disperse wastes. Using powerful new quantitative representa­
tions of natural processes, sanitary experts refined this concept 
through the growing theory and practice of "stream sanitation." 
Assimilative capacity exemplified what environmental historian 
Adam Rome has identified as the "new, complex vocabulary 
of pollution [that] developed with the rise of the industrial city."6 

While Rome described the emergence in the early twentieth 
century of the "recognizable modern sense" of pollution as a 
technical and legal term, I suggest that the "modern" concept 
of assimilative capacity also reflected a reconceptualization 
of pollution from "contamination" to "resource exploitation." In 
other words, assimilative capacity came to be regarded as a 
resource-like forests or fisheries—that could be quantitatively 
measured and rationally exploited. 

Recognizing this important discursive shift places urban waste-
disposal planning in the context of conservation and resource-
management history in North America. The idea of waste 
disposal and pollution control as matters of efficient resource 
utilization seems unfamiliar in light of contemporary concerns 
over environmental protection and ecological integrity. Yet, as 
several historians have recently pointed out, utilitarian attitudes 
towards water resources have long extended to their use as 
sinks for domestic and industrial wastes. In their research on 
nineteenth-century New England, Ted Steinberg and John 
Cumbler demonstrate how industrial discharges were defended 
as a "reasonable use" of natural waterways to promote indus­
trial development.7 Similarly, public works historian Sarah 
Elkind suggests that, for urban sanitary engineers, sewage 
disposal was "much a question of resource control as was 
diverting water for other domestic or industrial uses."8 Sanitary 
engineers adopted the rhetoric and ideas of conservation to 
promote assimilative capacity as the rational basis for pollution 
control and urban planning. As it was articulated in the early 
mid-twentieth century, conservation ideology promised that a 
better understanding of natural systems, innovative harvesting 
and processing practices, and improved economic manage­
ment would ensure that natural resources provided "the great­
est good for the greatest number over the longest time."9 Like 
conservationists in other fields, engineers advocated planning 
and technical expertise to avoid the abuse of natural waters 
by indiscriminate waste disposal and to determine their most 
efficient uses. 

The history of sewerage planning in Vancouver provides a com­
pelling illustration of how the ideas and practices associated 
with assimilative capacity shaped waste treatment and disposal 
in a particular urban setting. For at least the first half of the 
twentieth century, techno-scientific discourses emerging from 

the fields of urban planning, sanitary engineering, and resource 
management dominated discussions of environmental qual­
ity and pollution control in the Fraser River and ocean waters 
surrounding the city. Sewerage planners regarded the massive 
assimilative capacity of the river and its estuary as a resource 
for the efficient dispersal of wastes from the growing metropolis 
on its banks. This approach licensed the incorporation of the 
Fraser River's biophysical processes into technological waste-
disposal networks. Indeed, waste-disposal engineering turned 
the Fraser into what historian Richard White calls (with reference 
to the Columbia River) an "organic machine"; a natural system 
deeply interwoven with and transformed by human technologi­
cal systems.10 These attempts to construct the Fraser estuary 
as a sink for wastes failed to account for its complexity and 
variability, resulting in long-term environmental degradation. 
Although some concerns over the use of the river for waste 
disposal emerged in response to earlier technical planning 
exercises, only from the 1960s onward did pollution problems 
and alternative discourses about urban nature begin to influ­
ence debates over sewerage planning and policy. 

It is critical to understand the history and context of the idea 
of assimilative capacity, since it shaped both domestic and 
industrial pollution-control policy in North America for much of 
the twentieth century. As an approach to urban environmental 
problems, assimilative capacity illustrates the deep connections 
between urban sanitary reform and discourses of conservation 
and resource management. While historians typically associate 
the conservation movement with forestry, fisheries, agriculture, 
and other commodity resources, it also contained a signifi­
cant urban dimension.11 Urban sanitary improvements, often 
considered in light of the politics of moral and civic reform in 
the Progressive era, also reflected the trends towards exper­
tise, efficiency, and bureaucratic management that dominated 
resource conservation efforts for decades afterwards. As lead­
ers in the "conservation crusade," engineers, including urban 
and sanitary engineers, significantly influenced conservation 
ideology.12 Thus, an examination of the methods and ideas of 
sanitary engineers also contributes to our understanding of 
scientific conservation, emphasizing the way in which quan­
titative representations of nature and utilitarian ideology were 
combined to frame environmental problems and their solutions. 
Using the Vancouver example, I demonstrate how these ideas 
reshaped actual urban landscapes and aquatic environments. 
But, as the Vancouver case also reveals, by the 1960s chang­
ing urban environmental values associated with environmental-
ism began to challenge the dominance of technocratic conser­
vation approaches to water and waste. 

Before the 1960s, few challenged the premise that waste 
disposal constituted a legitimate, even necessary use of the 
Fraser. The high-volume Fraser, too muddy for use as a domes­
tic drinking water supply, seemed ideal for the convenient 
disposal of sewage, stormwater and industrial wastes. The 
river, which drains over 230,000 square kilometres of British 
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Columbia, flows through a widening valley just above the 
province's major urban agglomeration, the Greater Vancouver 
region.13 This section has been intensively modified by human 
activity. As the river enters its delta and estuary at New 
Westminster, it is lined with residential and commercial devel­
opments, wood-products manufacturers, chemical plants, 
industrial estates, and shipping facilities. The river splits here 
to embrace the island city of Richmond between its North and 
South (or Main) arms; shortly before reaching the ocean, the 
smaller North Arm forks again to form Sea Island. At its mouth, 
the river's average discharge to the Strait of Georgia ranges 
from a winter low of 750 cubic metres per second (cms) to a 
massive 11,500 cms during summer freshet. In spite of this 
powerful outflow, tidal influence in the Fraser estuary is detect­
able dozens of kilometres inland, at times even reversing the 
river's flow. The historic social, economic, and ecological 
importance of the Fraser is undeniable: in both pre- and post-
colonial periods, it has served as a trade and transportation 
route, as the creator of the fertile soils of the agricultural valley 
region, and as the host to culturally and economically signifi­
cant anadromous salmon populations. As a broad-shouldered, 
working river, the Fraser embodied the aspirations of twentieth-
century British Columbians for "progress" and "the Good Life" 
hewn from a rough wilderness—of a modern, urban civilization 
prospering from the transformation of nature.14 

River dumping of wastes was common practice throughout 
North America. All too often, however, it resulted in the con­
tamination of water supplies, the spread of infectious diseases, 
and the degradation of watercourses.15 Like many other North 
American cities around the turn of the twentieth century, the 
growing city of Vancouver looked to sanitary engineers for solu­
tions to the problems of waste disposal and disease control. 
Sanitary engineering first emerged in Europe as the technical 
arm of the public health and sanitary reform efforts of the mid-
late-nineteenth century.16 As their ideas and influence spread 
to North America, sanitary engineers became influential in the 
growing urban-planning community and municipal bureaucra­
cies in the United States and Canada.17 Sanitary engineers 
proposed technological answers to urban environmental prob­
lems, designing underground networks of water-supply and 
sewerage pipes and researching methods of waste disposal 
and water treatment. This approach appealed to the technologi­
cal optimism of Progressive-era municipal and social reformers, 
who believed that society could control nature through planning 
and technology to produce a salubrious, beautiful, and effi­
cient urban environment.18 Sanitary engineers also embraced 
the principles of economic efficiency and expert planning in 
resource utilization that were characteristic of the conservation 
movement.19 As Canadian conservation historian Michel Girard 
points out, scientific progressives in the conservation movement 
did not regard nature as something vital or sacred, but rather as 
"an infrastructure controlled by the State."20 In Canada, accord­
ing to Alan Artibise and Gilbert Stelter, "conservation and urban 
improvement came to be seen as opposite sides of the same 
coin" by members of the short-lived Canadian Commission of 

Conservation (1908-1921 ).21 The commission's urban planning 
journal Conservation of Life was emblematic of the connections 
between expert discourses of urban planning, social reform, 
and natural resource management. 

The doctrine of assimilative capacity brought together urban 
sanitation and conservation ideals in the project of waste-
disposal engineering. This concept arose from efforts to place 
the evaluation of urban water-quality and pollution problems 
on a firm scientific footing. English sanitary engineers and 
chemists, who were engaged in highly politicized pollution 
debates during the latter half of the nineteenth century, began 
to investigate and refine long-standing notions of water's 
"self-purifying agencies."22 This described the ability of flowing 
water that had received waste to recover to "natural" conditions 
over time and space. Sanitarians studying problems of sew­
age disposal had long relied on these "agencies" to estimate 
dilution factors necessary to prevent "nuisance" conditions 
and to avoid public-health risks. Yet the processes of stream 
self-purification were poorly understood, and considerable 
dissension existed around their measurement. Lamenting this 
lack of knowledge in its 1901 interim report, the British Royal 
Commission on Sewage Disposal declared, "We consider it of 
the utmost importance that the simplest possible means should 
be provided for adequately protecting all our rivers . . . and that 
scientific experiments should be carried on in order to ascertain 
all the real dangers of pollution, against which [rivers] should be 
protected."23 

Researchers developed and refined such a test in the early 
decades of the twentieth century: the measurement of biologi­
cal oxygen demand, or BOD. The selection of this parameter 
reflected the growing recognition that, along with contamina­
tion by pathogenic bacteria, the reduction of dissolved oxygen 
levels in waste-receiving waters constituted a major pollution 
problem. Chemists in Britain and the United States devised a 
laboratory test to measure this effect over a five-day period, 
leading to the standard measurement of "BOD5."24This meas­
urement was subsequently incorporated into a general theory 
of stream self-purification by the American biochemist Earle 
Phelps and sanitary engineer H. W. Streeter. The Streeter-
Phelps "oxygen sag curve" formula provided the first general, 
quantitative model of aquatic pollution.25 This formula calculated 
the rate of oxygen consumption in a polluted stream through the 
decomposition of organic wastes, and the estimated re-aeration 
or recovery process over distance and time, given certain waste 
characteristics and environmental conditions. This method also 
overcame the variation in environmental conditions by provid­
ing a theoretical basis for predicting the assimilative capacity of 
particular water bodies. 

The BOD test and oxygen-sag curve revolutionized sanitary 
engineering and pollution control by providing a standardized, 
replicable measurement of environmental conditions, as well as 
a basis for universal, numerical standards of water quality. As 
a fellow sanitary engineer later reflected, "A giant step forward 
had been taken, because the Cincinnati group had been willing 
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to forsake both the laboratory and the field for the desk, and 
the B.O.D. bottles and burettes for a table of integrals, a slide 
rule, and a drafting board."26 Aesthetic criteria, such as smell, 
taste, and appearance declined in importance as these "objec­
tive" evaluations of water quality became accepted. These tests 
"marked the transition from folklore to a scientific approach to 
sewage treatment practices and requirements and heralded 
the opening of an era of rapidly developing and increasingly 
sophisticated technology."27 The development of standard 
metrologies consolidated the authority of engineers over the 
evaluation and selection of appropriate sanitary technologies, 
based on their "scientific approach."28 

While the BOD test could be seen as imposing biophysical limits 
on the use of dilution as a waste-disposal strategy, Phelps and 
other sanitary engineers typically regarded it as the measure­
ment of a kind of natural resource. Engineers viewed streams, 
lakes, and oceans as bundles of uses or resources that must 
be wisely and efficiently employed—in the parlance of the 
Progressive Era, "conserved"—but not recklessly exploited or 
abused. The conservation of water resources extended to the 
utilization of this "assimilative capacity" for waste disposal.29 

Phelps articulated this principle in testimony before the 1914 
International Joint Commission hearings into the pollution of 
boundary waters between Canada and the United States: 
"Nature has provided in those streams a mechanism for oxidiz­
ing sewage which is precisely the mechanism we use in artificial 
purification . . . and that should be utilized, and not only utilized 
but conserved. By overloading the resource we fail to make 
use of it at all. . . proper utilization of that natural resource does 
not mean its unrestricted use."30 Other leading Canadian and 
American sanitary engineers at the IJC hearings concurred, pro­
posing pollution control be based on scientific management and 
conservation principles, with appropriate "safety factors" added 
to protect public health and other uses of waterways.31 

Phelps promoted this approach through his decades of work 
with the International Joint Commission and the U.S. Public 
Health Service, becoming one of the most influential sanitarians 
of the early twentieth century.32 The most comprehensive state­
ment of the technocratic ideal of assimilative capacity appeared 
in Phelps's 1944 text Stream Sanitation. In it, he outlined the 
methods used to assess assimilative capacity and to adjudicate 
between competing water uses. Using the metaphor of a bal­
ance sheet, he proposed that a stream's "assets and liabilities" 
could be calculated to ensure it remained "solvent" in oxygen: 
"The economics of sewage disposal, true disposal and not 
mere discharge into the stream, involves that study of economic 
design of a structure to function in a given manner efficiently 
and without objectionable results, so well known to the engi­
neer. But the 'structure,' in this case, is the treatment plant plus 
the stream"33 In this formulation, the natural physical and bio­
chemical processes in the stream are wedded to technological 
systems as a kind of "organic machine" for waste disposal. In 
proposing this approach to waste management, Phelps rejected 
both simplistically restrictive water-quality standards and the 

careless expediency of simple "dilution": "Only in this way shall 
we achieve the true conservation of a natural resource."34 

Although Phelps was perhaps its best-known proponent, assim­
ilative capacity quickly became a widely endorsed concept 
among sanitary engineers and pollution control officials around 
North America. The Tennessee Valley Authority's chief of stream 
sanitation hailed "the waste assimilative capacity of a stream 
[as] a valuable natural resource"; noting the near-universal 
adoption of BOD as a measure of stream "cleanliness," the 
distinguished engineer and sanitarian Abel Wolman never­
theless warned against excessive and expensive efforts to 
"purify" waste-receiving waterways.35 For sanitary engineers, 
if the assimilative capacity of streams could be measured and 
rationally exploited, then conservation ideology dictated that it 
must be, in the name of the wise use of natural resources. As 
Canadian engineer A. L. Van Luven wrote in a special issue of 
the Engineering Journal \n 1960, stream conservation implied 
the "informed, conscientious management of resources; it is 
development as well as protection; it is use as well as sav­
ing."36 The notion of preserving "pristine" natural conditions for 
aesthetic or moral reasons made little sense under this logic. 
Rather, sanitary engineering and the principle of assimilative 
capacity formed the basis for a purely technical approach to 
water pollution problems, and the efficient and economic man­
agement of water resources. 

In constructing waste disposal in streams as resource use, 
assimilative capacity displaced earlier notions of purity, filth, 
and morality associated with pollution, replacing them with 
seemingly neutral, scientific representations of nature. This 
process reflected the growing cultural authority of science as 
an arbiter of natural knowledge and the belief in the objectivity 
of quantitative representations of society and nature. Whether in 
social science disciplines such as sociology and psychology, 
or in scientific ones such as ecology and engineering, expertise 
became closely allied with predictive models and mathemati­
cal formulas.37 Sanitary engineers enhanced their claims to 
expertise and authority over urban nature by promoting techni­
cal solutions to pollution problems such as sewage and smoke. 
Biological oxygen demand and assimilative capacity provided 
engineers with what geographer David Demeritt calls an 
"enframing device." In his study of the development of quan­
titative forest measurements around the turn of the twentieth 
century, Demeritt links statistical methods with the growing influ­
ence of scientifically trained foresters and state bureaucracies 
over forest-conservation practices. He describes how quan­
titative and cartographic representations of forests advanced 
particular views of forests as "objective" truths about natural 
conditions.38 Similarly, the quantitative measurement of assimi­
lative capacity provided sanitary engineers and state officials 
with the authority to manage, restrict, and allocate access to 
natural waters for waste disposal, in the name of conservation. 

The two major sewerage planning exercises undertaken in 
Greater Vancouver, in 1911-1913 and 1950-1953, demonstrate 
how this emerging technocratic view of water as a waste-
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disposal resource shaped a particular urban landscape. In 
commissioning a comprehensive study of sewerage problems 
in 1911, Greater Vancouver communities aimed to correct 
the problems of inadequate stormwater drainage and poorly 
devised sewage outfalls that had resulted in polluted creeks and 
shorelines.39 A regional sewerage committee hired R. S. Lea of 
Montreal, a respected sanitary engineer and McGill University 
professor of civil engineering. Along with American partner 
Freeman Coffin, he had assisted in designing sewerage projects 
in Massachusetts, Prince Edward Island, Nova Scotia, and 
Quebec. To determine Vancouver's sewerage requirements, Lea 
studied the impact of sewage disposal on surrounding water­
ways, including the Fraser, combining measurements of local 
currents, tides, and stream flow with contemporary theoretical 
notions about water's "self-purifying agencies." Concern for the 
valuable Fraser River fisheries focused attention on the river's 
ability to absorb and disperse oxygen-
depleting wastes. Citing British and American precedents, Lea 
stated that "in so far as [experience and research] relate to the 
widely practiced [sic] custom of disposal in rivers, it points to 
the general conclusion that a flow of six or seven cubic feet 
per second of well aerated water, per 1000 people contributing 
sewage to the stream, is sufficient for satisfactory assimilation."40 

Although Lea considered the "mischievous complications" of 
site-specific factors, including the interplay of ocean tides and 
river discharge in the Fraser estuary, he remained confident that 
well-planned outfalls and ample dilution would overcome any 
difficulties. Indeed, following conservation ideology, Lea argued 
that, where conditions permitted, the discharge of untreated 
sewage constituted a logical and beneficial use of nature.41 

Based on his observations and the principle of assimilative 
capacity, Lea's plan projected a rationalized hydrology onto the 
landscape, incorporating the region's liminal spaces into a tech­
nological waste-disposal network. Lea proposed the construc­
tion of a network of underground pipes, largely approximating 
the natural drainage of the region, to transport waste waters to 
the edges of urban space where they could be safely dis­
charged without treatment into appropriate receiving waters. For 
wastes reaching the Fraser, he recommended deep-water efflu­
ent outfalls to ensure oxygen-depleting organic wastes were 
swept away by the river's strong current. Anticipating increasing 
volumes of waste from growing communities, Lea proposed 
that discharges to the low-volume North Arm of the Fraser could 
eventually be diverted westward through an interceptor sewer to 
the mouth of the river at Point Grey (figure 1). Quickly adopted 
by municipal authorities, this plan guided sewerage and drain­
age construction in the region for the next thirty-five years. 
Although sawmill owners on the Fraser subsequently raised 
concerns about sewage reaching the North Arm and taint­
ing log booms stored there, they were reassured by provincial 
health officials that tidal action would prevent the contamination 
of the river and logs.42 

In 1950, regional sanitary officials launched a second compre­
hensive planning initiative in response to mounting concerns 

about the strains placed on the Lea-designed system of urban 
population growth and geographical expansion.43 The Greater 
Vancouver Sewerage and Drainage Survey committee con­
sisted of Vancouver's city engineer E. A. Cleveland, and two 
imported authorities, sanitary engineers Charles Gilman Hyde 
and A. M. Rawn of California. Like Lea before them, these 
investigators regarded the problem of pollution control as a 
matter of the efficient exploitation of urban waterways. As the 
head of the survey, Rawn drew from his long experience as Los 
Angeles County Sanitation District's chief engineer, where he 
had overseen the development of that metropolis's ocean-
outfall sewage disposal system. He averred that, "because it 
can act as a natural treatment system, [the ocean] should be 
used for this purpose with respect to sewage."44 Beginning in 
the 1920s, Rawn had devised and published survey methods 
for the prediction of the effects of sewage in salt water and estu-
arine environments.45 He recalled, "Prior to Sanitation District 
experimentation, there was very little accurate knowledge of the 
rate of diffusion of fresh water in salt water, consequently little 
was known or could be determined, in advance of actual opera­
tion, about the spread of a sewage field in sea water before its 
disappearance as such."46 Rawn's research combined océano­
graphie observations with calculations of the dilution and dis­
persal of a "sewage field" in the near-shore environment. These 
measurements and representations not only provided a method 
for sanitary engineers to determine the assimilative capacity 
of particular water bodies for the purposes of pollution control, 
but also contributed to theoretical developments in the study of 
estuarine circulation.47 

Studies undertaken by the Vancouver sewerage survey mobi­
lized a variety of agencies, instruments, and individuals to con­
struct a synoptic view of the estuary. To assess the assimilative 
capacity of Vancouver-area waters, Rawn required detailed 
hydrological and effluent-quality information: "The ability of 
rivers within the Greater Vancouver Area to receive sewage 
without unsanitary and obnoxious results is directly related to 
the rate of flow and to the concentration of dissolved oxygen 
present, as well as to the quantity and composition of sewage 
involved and to the upstream and downstream uses of the 
river."48 The survey compiled data on water quality and stream-
flow characteristics of the Fraser River. In addition, detailed 
océanographie surveys were conducted in collaboration with 
the Pacific Océanographie Group of the Fisheries Research 
Board of Canada and the federal Hydrographie Service, 
among other organizations.49 This research, called the Fraser 
Estuary Project, fused basic science with the practical engi­
neering problem of sewage disposal. Fisheries oceanogra-
phers collected and analyzed water samples from dozens 
of locations, and measured tidal currents and their velocities 
in the Strait of Georgia and Burrard Inlet. Aerial photographs 
and float tests documented the movement of Fraser River 
discharge, particularly from the polluted North Arm, across the 
surface of the strait and into Burrard Inlet. Finally, research­
ers constructed a scale model of the Fraser River estuary, 
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Figure 1: R. S. Lea's design for the trunk sewer system ofBurrard Peninsula, 1913- The sewer routes largely approximate the 
natural drainage of the region, and the outfalls aimed to take advantage of the assimilative capacity of surrounding waters. 
Greater Vancouver Sewerage and Drainage Survey, Sewerage and Drainage of the Greater Vancouver Area, British Columbia, A. M. Rawn, Charles Gilman Hyde, and 
John Oliver, Board of Engineers (Vancouver: VDJSDB, 1953), 264. 

on which they reproduced variations in stream flow and tidal 
conditions in the lower section of the river in order to model the 
dispersal of entrained sewage. 

These activities provided the critical technical concepts and 
representations of nature that enabled the incorporation of 
natural systems into technological networks. Based on their 
observations, in 1953 the committee proposed a revised 
regional waste-disposal design centred on the Fraser estuary. 
Echoing urban planners' rationalization of space in the city by 
use, the plan "zoned" shores and shore waters to be preserved 
for aesthetic and recreational purposes, such as English Bay, 
and those defined as sinks for waste, such as the Fraser River 
estuary.50 The overriding imperative to prevent further pollution 
of Burrard Inlet, Vancouver harbour, and English Bay entailed 
the proposed interception of all northbound sewage from 
Vancouver and parts of neighbouring Burnaby, and its trans­
mission southward through a deep tunnel to a treatment plant 
at lona Island at the mouth of the Fraser River near the munici­
pality of Richmond (figure 2). Much of the sewage draining 
southward to the Fraser, particularly to the North Arm, was also 
targeted for diversion to lona. There, primary treated sewage 
would be discharged via an open channel across Sturgeon 

Bank into the Strait of Georgia.51 Where raw sewage disposal 
was still permitted (notably, into the Main Arm of the Fraser from 
New Westminster, Richmond, and parts of Burnaby), sub­
merged outfalls were planned that took advantage of the river's 
tremendous flow. 

In effect, these studies of the Fraser estuary's assimilative 
capacity "naturalized" the spatial arrangements of sewer pipes, 
treatment plants, and effluent outfalls proposed by the Rawn 
team, making them appear as the inevitable product of abstract 
engineering principles and empirically observed hydrological 
conditions. At public hearings and in the press, the authority of 
engineering and scientific expertise was invoked to overcome 
any objections to the Rawn plan. Promoting this use of the 
river to reluctant residents of neighbouring municipalities, 
regional sewerage officials rhetorically asked, "When it comes 
to designing a complicated plant, who do you listen to: your 
next-door neighbors [sic] or skilled engineers?" They urged 
the public to join the experts in "think[ing] of the action of fresh 
water from the Fraser River on the south, the movement of 
currents and the out-going tide, and a channel cut three miles 
out to Sturgeon Bank, well away from the shore, as parts on 
a giant flushing machine."52 Over the protests of Richmond 
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Figure 2: The revised sewerage strategy for Greater Vancouver focused on the Fraser River and estuary. Note the location 
of the lona Island Sewage Treatment Plant and its open-channel outfall, extending across Sturgeon Bank. 
Greater Vancouver Sewerage and Drainage Survey, Sewerage and Drainage of the Greater Vancouver Area, British Columbia, A. M. Rawn, Charles Gilman Hyde, and 
John Oliver, Board of Engineers (Vancouver: VDJSDB, 1953), 208. 

municipal officials, the Rawn plan was endorsed by the regional 
sewerage authority and the provincial government as the 
template for sewerage development for the next fifty years. 

The strategy of exploiting the river's assimilative capacity was 
consolidated in the early 1970s with proposals to build two 
additional primary sewage treatment plants on the Fraser. By 
this time, however, many urbanités had begun to question the 
dominant technocratic discourse of waste management. To 
some degree, their concerns were spurred by worsening envi­
ronmental conditions in the Lower Fraser. Already in the 1950s 
and early 1960s, various government water-quality studies in 
the Fraser estuary indicated at least "moderate" pollution in the 
river's North Arm.53 By the late 1960s, water sampling indi­
cated depressed levels of dissolved oxygen and high coliform 
bacteria counts in parts of the Lower Fraser.54 Certain sections 

of the North Arm were appalling: as a 1970 Vancouver Health 
Board report described, "[a] pungent odour was present at 
several [sewage] outfalls and foreshores. The foreshores were 
usually black-brown in colour and the presence of gas bubbles, 
presumably methane gas, indicated decomposition. Much of 
the sewage is held in the surrounding area by incoming tides 
only to flow freely in the river when the tide is outgoing. Several 
lumber mills have reported large buildups of faecal matter on 
their log booms."55 In addition, the "giant flushing machine" 
envisioned by engineers at the mouth of the Fraser had become 
a giant cesspool. There, the open outfall channel from the lona 
Island sewage treatment plant discharged millions of litres per 
day of primary-treated effluent to shallow waters along Sturgeon 
Bank. Local residents decried the stench and foul waters in the 
vicinity of the lona treatment plant.56 Provincial legislators from 
the riverside communities of Richmond and New Westminster 
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introduced lurid descriptions of this "slimy swamp" and dis­
played samples of sewage-laden effluent on the floor of the 
B.C. legislature.57 

As public environmental awareness surged in the "Age of 
Ecology," many urbanités began to protest the use of river and 
ocean waters as a sink for wastes. Public agitation for improved 
waste treatment for the Lower Fraser in the 1970s became a 
"mighty sewage struggle" that pitted "engineering technocrats" 
against an emerging "ecological consciousness."58 Sportsmen, 
fisheries workers, community groups, and environmentalists 
joined ecological arguments with affective appeals to "save" the 
Fraser. These groups challenged the cool certainties of techno­
cratic environmental managers by appealing to both ecological 
science and the symbolic importance of the river. They were 
joined by fisheries scientists and ecologists, whose studies of 
environmental conditions in the Lower Fraser raised concerns 
about the effectiveness of waste treatment using assimilative 
capacity. 

In part, changing scientific understandings of water pollution 
fuelled challenges to the doctrine of assimilative capacity. The 
measurement of toxic constituents in waste waters improved in 
the 1950s and 1960s, as new technical instrumentation and lab­
oratory methods were developed to detect chemicals and iden­
tify their effects. This expanded the range of quantitative meas­
ures of pollution and assimilative capacity beyond the traditional 
parameters of BOD and bacterial contamination.59 In the 1970s, 
the question of toxic contaminants largely supplanted the issue 
of bacterial contamination or oxygen demand as the most 
significant environmental threat in the Fraser Estuary. A new 
and disturbing pattern surfaced of the long-term, sub-lethal 
environmental degradation caused by waste discharges from 
both domestic and industrial sources through the accumulation 
and concentration of toxic chemicals in sediments and animal 
tissues. The accumulation of toxic chemicals was first identified 
as a concern in the Sturgeon Bank area of the Fraser Estuary, 
around the lona treatment plant outfall.60 Subsequent studies 
confirmed that the accumulation of toxics in the estuarine envi­
ronment posed a significant, though as yet not fully understood, 
environmental hazard.61 Scientists at the University of British 
Columbia's Westwater Research Centre publicized the issue of 
toxics through their research, a lecture series, and a 1976 book, 
The Uncertain Future of the Lower Fraser.62 

But changes to sewage-treatment policy, however slow in 
arriving and haphazard in their implementation, were in large 
part the expression of the changing environmental values of 
Vancouverites. As historian Samuel Hays explains, threats to 
iconic landscapes or waterways, such as Chesapeake Bay or 
Puget Sound in the United States, played an important role in 
stimulating environmental action based on shared local per­
ceptions and sense of identity.63 Vancouverites increasingly 
questioned whether the Fraser River, so much a part of regional 
history and identity, was an acceptable place for domestic 
wastes. A brief by the B.C. Wildlife Federation to a 1967 provin­
cial Pollution Control Board hearing on the Fraser typified these 

sentiments. While mainly concerned with recreation and wildlife 
protection, this sportsmen's organization also raised the wider 
question of the urban relationship to nature. The group's brief 
contended that "the mere fact that people know the river is . . . 
showing an undesirably high level of bacterial contamination, 
[and] the knowledge that it could be receiving industrial and 
domestic effluents that could be harmful to fish and wildlife, 
detracts from the quality of the total regional environment."64 

Vancouver Sun outdoors columnist Lee Straight echoed these 
fears: "What we've lost and must recover soon is a big, rich river 
with clean, grassy banks not licked by swirling garbage and 
buffeted by acres of drab logs. I'd be glad to get back a clean 
Fraser without the fishing. Something tells me that if we don't 
restore that river sooner than planned, we're all lost."65 

This sense of environmental loss extended to the Fraser's 
working landscape and its historic commercial fishery. Led by 
fishermen's union organizer T. Buck Suzuki, fisheries workers 
launched a campaign in the 1960s to force the Pollution Control 
Board to curb pollution in the Fraser, in spite of the board's 
assurances that fish stocks were unaffected by sewage.66 Local 
fishermen had long complained that polluted conditions in the 
North Arm had virtually eliminated fish passage through its 
waters. In December 1971, dozens of fishing boats joined envi­
ronmentalists in a floating protest of a proposed primary treat­
ment plant on the Fraser River at Annacis Island.67 Suzuki also 
raised concerns about the health of fishermen's "workplace" on 
the river: "Fishermen working the lower Fraser encounter ever-
increasing amounts of domestic sewage entangled in gillnets 
and considerable concern has been expressed for the health 
of men working in these conditions."68 These arguments linked 
environmental threats to salmon, their livelihood, with threats to 
human health and well-being. 

The impact of domestic waste waters on the aquatic environ­
ment became a potent issue for newly formed urban envi­
ronmental groups in this period. The Richmond Anti-Pollution 
Association (RAPA), which formed in 1968 in response to 
that city's plan to discharge raw sewage to the Fraser River, 
denounced the attitude that "the solution to pollution is dilu­
tion."69 The group aggressively lobbied regional and provincial 
officials, demanding advanced treatment of all sewage and 
industrial wastes reaching the Fraser. In 1969, RAPA was joined 
in 1969 by the Scientific Pollution and Environmental Control 
Society (SPEC), which quickly became the most prominent anti­
pollution organization in the province. The following year, SPEC 
issued its explosive Fraser River Report.70 Using data compiled 
by students, it was an instantly controversial examination of river 
pollution from both industrial and domestic sources. Vancouver 
Sun columnist Bob Hunter (and Greenpeace co-founder) 
endorsed the report, writing that it documented "a river in its 
death throes . . . being killed by industry, by cheap treatment 
methods, by lack of foresight and concern, by governmental 
ignorance."71 Encouraging concerned members of the public to 
become "Fraser savers," environmental groups focused intense 
pressure on pollution-control authorities over the perceived 
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threats to the Fraser of sewage and industrial wastes.72 These 
efforts forced municipal and provincial governments to recon­
sider the region's waste-disposal strategies. Amidst consider­
able controversy, in 1975 the provincial cabinet forced the 
GVSDD to upgrade the Annacis Island treatment plant to 
secondary treatment, and created a special committee to inves­
tigate the ecological impact of sewage and toxic chemicals on 
the Fraser River.73 "The environmental movement of the 1970's 
has had a great impact on perceptions of pollution by sewage," 
B.C. oceanographer and pollution scientist Michael Waldichuk 
reflected. "[These perceptions] have necessitated . . . a very 
close look by environmental scientists and engineers at all the 
environmental and ecological effects of sewage, and have led 
to designs of systems for treatment and disposal that would 
minimize these effects as much as possible."74 

Although fierce critics of the philosophy of assimilative capacity, 
urban environmentalists were not anti-modernist reactionaries. 
As "conservationists" themselves, many of these groups did not 
oppose the use of the Fraser River for various purposes, includ­
ing shipping, fishing, recreation—even waste disposal. But 
they departed from a strictly utilitarian conservation ideology by 
infusing non-material and ecological values into their assess­
ments of the river. Environmentalists rejected the technocratic 
vision of the Strait of Georgia and Fraser River as a "giant flush­
ing machine" and advanced the notion of regional waters as a 
"living river": an integrated environment that sustained valuable 
and meaningful aquatic life. Such a system, they argued, could 
not be reduced to the calculus of dissolved oxygen levels or 
tidal cycles. But rather than rejecting science, critics attempted 
to displace the exclusive authority of engineers by challeng­
ing the discourse of assimilative capacity on scientific terms. 
Environmental groups employed ecologists and other scientists 
as consultants to conduct studies of environmental conditions 
in the river. They advocated technological solutions, such as 
advanced waste treatment and effluent de-chlorination facilities, 
to address environmental problems.75 These interventions were 
key in reorienting approaches to sewage disposal away from 
assimilative capacity as a natural resource, and towards the 
precautionary principle of avoiding potential environmental deg­
radation by requiring optimum levels of treatment and thorough 
environmental monitoring and enforcement.76 

By 1980, although pollution problems persisted in the Fraser 
and their resolution remained controversial, a significant shift 
in perceptions and approaches had occurred. Instead of a 
convenient repository for urban wastes, for many the Fraser had 
become a "river of tears": a beloved watershed under continued 
threats from pollution and government indifference.77 Ongoing 
pollution problems in the Fraser estuary only reinforced these 
sentiments. A 1980 public inquiry held by the Pollution Control 
Board (PCB) heard evidence of heavy-metal concentration 
in marine organisms in the estuary, as well as concern over 
periodic and localized oxygen depletion.78 Without better waste 
treatment, pollution enforcement and the control of industrial 
inputs, observed PCB chairman C. J. G. Mackenzie, "the 

ultimate fate of the Lower Fraser and its estuary is that it will be 
trampled to death within another generation."79 As if to confirm 
Mackenzie's fears, later that year a major fish kill occurred near 
the mouth of the Fraser River, attributed to an episode of severe 
oxygen depletion in the shallow waters of Sturgeon Bank. 
Regional sewerage officials pleaded guilty to charges under the 
Fisheries Act, receiving fines of $5,000 each.80 In sentencing 
the officials, Judge Philip Govan reflected that river pollution 
was, at root, a "small 'p' political problem, one which govern­
ments of every political stripe and every level must grapple with 
in the first instance. But the priorities of these governments must 
be guided by the demands of the electorate; it is they who must 
put sewage treatment plants ahead of bridges, stadiums, dams 
or other monuments."81 The sentence, and Govan's comments, 
underscored changing environmental values in Vancouver 
that increasingly sought to harmonize urban development with 
ecological integrity. 

Accustomed to regarding pollution control in the stark terms of 
environmental abuse and protection, contemporary observers 
may fail to appreciate the very different way this problem was 
regarded in the past. Sanitary engineers in early mid-twentieth-
century North America saw themselves primarily as conserva­
tionists, not defenders of nature. They sought to advance the 
goals of public health and environmental quality by improving 
the efficiency of urban technological systems. By enrolling 
natural systems in waste-disposal networks, they exhibited an 
instrumental view of urban nature as a kind of resource amena­
ble to rational exploitation. As David Stradling has suggested in 
his study of the urban smoke-abatement movement, examining 
the connections between the ideology of conservation and the 
emerging discourses and practices of urban sanitary reform 
provides important insights into both movements.82 Sewers and 
smokestacks, not just forests and fish, figured prominently in 
the conservation crusade to remake nature and society in the 
industrial age. While many urban reformers framed sanitation and 
environmental issues through the traditional moral and aesthetic 
discourses of pollution and purity,83 sanitary engineers suc­
cessfully promoted their unique authority to control and manage 
urban nature based on a scientific approach to environmental 
problems. In this sense, the doctrine of assimilative capacity that 
dominated twentieth-century sewerage engineering represented 
an important departure from the casual, nineteenth-century reli­
ance on dilution. As with other conservation concerns, science 
and engineering provided an apparently value-free method of 
evaluating environmental problems in order to transcend politics 
in the distribution of environmental benefits. 

As the Vancouver example demonstrates, the conservation­
ist approach to urban waste-water disposal transformed urban 
space and nature, both materially and discursively. Historian of 
technology Rosalind Williams has argued that, "in the creation 
of [technological] structures, nature is understood primarily as 
space, and the system as a means of organizing space. Nature is 
not a means to the creation of a product, for the 'product' in this 
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case is the creation of a second nature, of a cultural landscape 
from the given physical one."84The incorporation of the Fraser 
estuary into technological waste-disposal networks exemplifies 
Williams's assertion. The exploitation of the river's assimilative 
capacity amounted to a spatial and temporal strategy of pollution 
control and resource utilization. Since the river's self-purifying 
mechanisms operated over distance and time, calculations of 
assimilative capacity aimed at predicting the extent and dura­
tion of "pollutional" effects. Sanitary engineers aimed to optimize 
the spatial arrangement of waste-treatment and disposal tech­
nologies in order to make best use of this resource. In a sense, 
this was a Utopian view: assimilative capacity sought to banish 
pollution not by stopping the practice of waste disposal, but by 
perfecting it. Thus, the Lea and Rawn systems diverted waste 
waters from across the region to a relatively small number of 
points, where they could either be discharged into deep or fast-
moving waters, or receive minimal treatment before disposal. But 
the critical reliance of these systems on the river's assimilative 
capacity was overwhelmed by the geographic concentration of 
contaminated waste waters at fewer locations. While the reshap­
ing of the regional hydroscape through capital- and technology-
intensive systems corrected the uncontrolled disposal of wastes 
and the resulting local pollution of creeks, beaches, and ditches, 
it ultimately created a situation of long-term and intensive envi­
ronmental degradation at one of the most ecologically sensitive 
places in the region, the Fraser Estuary. 

The degeneration of the estuarine environment coincided with 
growing environmental awareness and a shift in urban envi­
ronmental values. The rising chorus of opposition in 1970s 
Vancouver to the exploitation of assimilative capacity provides 
insight into the urban politics of conservation and environ­
mentalism. For Vancouverites, the Fraser River became the 
repository of new environmental values associated with postwar 
environmentalism. Historian Samuel Hays suggests that the shift 
towards amenities and quality of life issues was central to the 
"urban environmental awakening": "People engaged in expand­
ing the role of nature in modern society and hence their own 
quality of life, aim[ed] not to 'return' to an earlier nature but to 
'advance' to an enhanced role for nature in an urban society."85 

Urbanités increasingly appreciated the amenity and ecologi­
cal values of urban waterways. Clean rivers brought nature 
into the city; polluted rivers symbolized urban alienation from 
nature. Ironically, the desire in the environmental era to repair 
the relationship between the city and nature distantly echoed 
the impulse towards urban planning and reform that animated 
early-century conservationists, including sanitarians. But the 
evolving concerns and attitudes of urbanités also illustrated the 
transition within the conservation movement from the embrace 
of technocratic management and control to an emphasis on the 
protection of environmental quality and the preservation of non-
material values in nature.86 

This perspective on the history of sewerage planning and 
politics disrupts the view of urban sanitary history as simply the 
gradual achievement of treatment and environmental protec­

tion. Rather, sewerage and drainage, like parks, roads, wildlife, 
and other elements of urban nature, exemplify the contested 
and complex transformation of space and nature in the modem 
city.87 Attention to this aspect of urban environmental history also 
helps explain the persistence of these environmental problems 
in contemporary cities. Today, several major Canadian cities 
continue to discharge raw sewage to adjacent waterways, and 
others, including Vancouver, struggle with overloaded treatment 
and disposal systems.88 A historical perspective reveals how 
these problems arose not merely out of ignorance or misuse, 
but rather emerged from the strategies and attitudes of past 
planners and engineers. Further research into how the doctrine 
of assimilative capacity influenced pollution-control practices 
around North America may open up new theoretical and empiri­
cal insights into one of the twentieth century's most pressing and 
ubiquitous environmental problems, water pollution. 
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