he Metabolism of the
ndustrial City
he Case of Pittsburgh

BIBLEPT of metabotism has been adopeed from biology and refers 1o
siological processes within living things that provide the energy and
trients required by an organism as the conditions of life itsell. These
Cesse: can be described in terms of the transformation of inputs (sun-
cher ENETEY, Nukrients, water, and air) into biomass and waste
ucts, While essentially a concept originating in science, 1 have found it
al 35 a means 1o comprehend the environmental history of cities. Just as
g things require the inputs of light, energy, nutrients, water, and air, so
dties. That is, cities cannot exist without those inputs—urbanites require
s air, water, food, fuel, and construction materials to subsist while urban
es need materials for production purposes. These materials may ini-
lly come from the area of the urban site itself but increasingly over time
gy are derived from the urban hinterland or even further. That is, as the city
pws, it extends its ecological footprint further and further into its hinter-

- The ecologist Eugene Odum has written that “the city is a parasite on the
ural and domesticated environments,” since it does not grow food and
lirties its air and water, One can also note that it reshapes and consumes the
md. Odutn observes that a parasite “does not live for very long if it kills or

13
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damages its host.” Therefore, for a parasite 10 survive, it must devel
tems of exchanges that benefit both its host and isell.* While some
ject to characterizing the city as a “parasite” on the environment, thus
the ancient specter of the evil city and the natural countryside, from a
descriptive perspective, the concept is a valid one. Cities do consume th
vironmenis and cannot survive unless they reach a point of equilibrium
their sites and their hinterlands in regard 10 the consumption of air, wate
land resources.” Today we call such a goal “seeking a sustainable city.®

Cities and their metropolitan areas have had major effects on the m
environment since their appearance, but these impacts have accelerates
the past two centuries with the development of industrialism and rapi
banization. In the United States urban development has advanced, and
a large majority of the population lives in sizable metropolitan areas.
metropolitan areas are growing not only in population but also in ter
aerial extent. In these habitats, city builders have reshaped and offter
stroyed matural landscapes and eliminated animal, bird, marine, and i
species, while urban demands for resources have profoundly affected hi
lands.

The relationship between the city and the natural environment has 3
ally been interactive, with cities having massive effects on the narurs
ronment, while the namral environment, in turn, has profoundly
urban configurations, Nature has not only caused many of the annoy:
daily urban life, such as bad weather and pests, but it has also el
ural disasters and catastrophes such as floods, fires, volcanic activing
earthquakes. Often, however, the actions of urbanites—such as buildin
flood plains and steep slopes, under the shadow of volcanoes, or in e
quake-prone zones—have exacerhated the dangers they are exposed 1o f
matural hazards *

This essay will focus on the metabolism of one major industrial it
Fittsburgh—in the years from about 1880 to 2000. In doing so, it will exp
issues relating 1o the resources of water, air, and land, and the ways in
they were used, misused, and remediated. That is, the essay will cons
ways in which the city has moved from a lack of concern with envi
tal goods toward a more sustainable level.

Pitisburgh is sited in southwestern Pennsylvania, west of the Alleg
Mountains. The physical geography of the region consists of an up
plateau about 1,200 feet high that has been dissected by an extensive o
and stream network [lowing [rom the Allegheny Mountains. The catting
tion of rivers and streams earved a complex topography of hills and steep v
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relief of Ave hundred feet but also sharp variations
s well as natural forces have shaped and reshaped the land-
ent has taken place especially along the floodplains and ter-
i valleys as well as in interior valleys and hollows, The
imeral resource is bituminows coal, but i also has napural
o deposits that were historically important. The city's pop-
a high of approximately 676,000 in 1950, bur woday (2004
about half that total. The six-county metropolitan area is ag a

w215 million, where it has remained for several decades. Ter-

ough annexation, the city grew to fifty-five square miles during
and twentieth centuries but has remained siagnant since
pnversely, the urbanized area of the mature metropolitan re-
ed to expand along its periphery. During this period, the city
5 environment—its water, air, and land resources—has under-

e changes.

s requuire fresh water in order to exist. These supplies fll a number
jons, such as domestic needs, commercial and industrial purposes,
ng, and fire fghting. One of the most serious environmental
Pittsburgh has faced throughout its history s pollution of its neigh-
| rivers.* As a riverine city, Pittshurgh has been both blessed by abun-
upplies and cursed by the extensive pollution of these supplies. This
1, from both domestic and industrial sources, has severely impaced
uality of the water drawn from the rivers, as well as from wells, for both
king water and industrial uses. In addition, pollation has sharply cur-
gd the availability of the rivers for recreational purposes.
Like other urhanites at the beginning of the nincteenth century, Pitis-
ghers drew their water from local sources such as wells, rivers, and ponds,
d from raimwater gathered in cisterns. Both private and public water sup-
s provided water to the city almost from its very beginnings. In 1802, for
the city councils passed an ordinance allowing the borough to con-
ct four public wells and for the purchase of private wells “in wseful and
ecessary parts of the Borough.™ Private vendors peddled water in the
streets, and the 1815 city directory listed five water canters. As the city grew,
its water needs increased rapidly, requiring more ample sources,
The debate over improved water supply focused initially on the issue of
plic vs. private provision. In 1818 the councils refused 1o approve an at-
‘tempt by private interests to obtain a municipal water franchise, and in 1821
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sixty-one prominent citizens successfully petitioned the councils to pro
new wells and to make all existing pumps public, In 1822, citizens ag;
titioned the councils, requesting that the municipality build a waterwor
supply Allegheny River water to the city. The petitions maintained th
nicipal ownership was required 10 guarantee improved fire protection an
secure lower fire insurance rates, 10 gervice domestic and manufac
needs, and to meet public health requirements.* The insisience on pul
rather than private provision highlights the widespread belief that water
too important to city life to be left 1o the private profit-making sector.
In 1826 the Pittsburgh Select and Common Councils responded to eit
zens' demands and approved the construction of a waterworks that woul
secording to the councils’ presidents, provide protection against fire
“beneficial effects to every manufactory and . . . family in the city™ The ¢
completed the waterworks in 1828. The system wtilized a stcam pump
draw water [rom the Allegheny River and raise it 1o a million-gallon rese)
for gravity distribution throughout the city. Responding to new deman
caused by a major fire and the annexation of contiguous towms, the councils
expanded the system in 1844 and in 1848. By the end of 1850, the city h
laid twenty-one miles of water pipe, with the system serving 6,630 dwellings,
stores, and shops. System expansion continued, especially after the major a
nexations of territory in 1868 and 1871. In 1879 the city opened a new wa.
terworks that pumped water from the Allegheny River and stored it in tv
reservoirs for gravity distribution throughout the city From 1895 w 1015,
the city expanded the water supply network from 268 1o 743 miles.”
The funding of the waterworks was the single largest expenditure made
by the city during its first fifry years. Piusburgh was not unusual in the ex-
tent to which waterworks costs constinuted a substantial part of the total mu-
nicipal budget. The building of Mew York's Croton Aqueduct in 1842, for
instance, increased that cltys debt from $500,000 to over $0 million and
caused many citizens to predict financial disaster.” Pittsburgh's willingness 1o
make such a large expenditure for a public good can be explained by the join-
ing of a variety of interest groups—merchants and industrialists, homeown-
ers, fire insurance companies, and those concerned with the public |
health—to demand the construction of an adequate waterworks. Waterworks
were ordinarily the most expensive capital project undertaken by nineteenth-
century American cities, indicating their importance to urban metabolism.
Access W water services, however, was unevenly distributed throughout
the city, an impertant issue of what oday we call environmental justice.
Working-class districts had poorer water supplies than did affluent neigh-
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g on bocal springs or wells, subject to pollution. Piped
gessed through a spigot in the back yard (frequently
_ 5} rather than through indoor plumbing. The in-
g tenements owned by U.S. Steel on the South Side, had
| serving ninety-one families.*
mltng exacerbated the sitwation regarding water ac-
Water Commission muled that the size of the pipe laid
mmld be determined by the amount of potential rev-
ted in edther insufficient supply or no supply to poor
th a policy, however, was not unusual for American cities.
& called iv the “segmented sysiem™—a system that pro-
e who paid for them but which also “made the Ameri-
cape a physical expression of political inegqualitg """ Typhobd
high throughout the ciry, but were highest in working-class
frican American areas 't
able water was only one part of the citys metabolic sys-
X m households and indusiries as well as storm water had
| of. Houschold wastes and wastewater were usually placed in
rivy vanlts, and these were a frequent source of problems.'*
of Pittsburgh's heavily industrialized South Side, for instance,
s for water that were located close o neighborhood privy
scavengers under contract to the city were responsible for
sanitary conditions by cleaning privy vaults and removing
:.. process of performing this task, however, they frequently
streets and polluted the rivers. As the city grew. domestic waste
roblems increased; in the late nineteenth century the Pitsburgh
ealth identified privy vault nuisances as the major health issue fac-

o

ovision of munning water to homes and houscholder adoption of
ln]liﬂnnrs such as sinks, showers, and water closets exacerbat-

pe problem. On the one hand increased water supply in the

:hmtﬁ.t but on the other hamd it often had a devastating effect on
wealth. Pitsburghers made use of the availability of a supply of run-
ater to adopt a nomber of water-using appliances such as sinks, show-
d water closets, In many cases, in order to dispose of the wastewater,
plders connected these appliances to the existing wastewater dispos-
ths—cesspools and privy vaults. In 1881, for instance, houscholders had

ected 4,000 of the city’s 6,300 water closets to privies and cesspools;
g about 1,500 were connected to street sewers. ™
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Increasingly, it became obvious that only the constroction of a
system would alleviate wastewater disposal problems. A variety of g
private sewers existed. Until the 1840z, all municipal sewers wen
ground and made of wood or brick. These sewers were intended 10
street drainage and 1o eliminate pools of water that could breed miasm
the conduits often became receptacles for decaying wastes, In Ju
concern over epidemic discase, especially cholera, led the council o
lish the Sanitary Board to “direct all such measures as they think neo
for averting the introduction of the frightful epidemics.” The board hs
power to “cause the streets, lanes, alleys, buildings, lots and shores
rivers to be explored, cleansed and purified in an efficient manner.” It
cecded to organize the city into sanitary districts and to exercise its s
duties. The councils also, in these crisis years, enacted ordinances to img
waste collection and to extend the water system." But the city’s respons
the public health threat remained limited, and conditions s00n reverte
their normal unsanitary swate. Fear of epidemic disease alone could not |
suade the councils to make the large expenditures necessary to build a 2
crage system. In addition 1o costs, confusion over disease etiology as
uncertainty about the technical and design requiremenits for an effici
tem had a discouraging effect. {

By midcentury, however, demands for improved services, particula
from the city’s commenrcial interests, persuaded the municipality to constr
underground sewers in the business districe. By 1866 this district poss
a “fairly adequate” system of main sewers. Other sections of the city we
provided with services in a more uneven and haphazard fashion. By 1875 th
city had constructed about twenty-five miles of sewers, mostly for sto
water drainage. These sewers, however, suffered from design faults and wes
often either undersized or oversized and subject w constant clogging. Th
city had no wopographical maps until the 1870s, and sewers did not conf
to topography; neither did they follow an overall engineering plan. Rather,
the municipality built sewers as a result of council members attempis L
meet their constituent demands. 1n addition, householders often construet-
ed their own sewers, many of which went unrecorded. In 1881 a noted New
York civil engineer, . . R. Croes, hired o consult on improving the Sysiem,
commented 10 a meeting of the Western Pennsylvania Engineers’ Soclery,
“You have no sewers; you don't know where they are going, or where they are
te be found.” Without sewers, the great majority of households in the ciy
continued to depend on cesspools and privy vaults for disposal of domestic

WRSLE,
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bout possible designs of the sewer system. Should it be a
wstem that carried only domestic and industrial wastes,
| edd by the Famous saniurian Col. George E. Waring,
Ibe a larger, combined system that could accommedate both
storm water, a design favored by many noted sanitary engi-
& public health and engineering professionals divided over
hysicians argued that the separate system was preferable be-
health by removing wastes from the household before
discase-causing sewer gas. SIOMm WateT was a sec-
and could be handled by surface conduis.
gineers took a different position, maintaining that sanitary
rm water were equally important and that a large pipe system
modate both was more economical. The superior virtues of the
tem in terms of both health and storm water removal convinced
and by the late 18805 Pitsburgh had begun 1o build such a sys-
s 1889 and 1912, civil engineers from the new Bureau of Engi-
Public Works Department constructed over 412 miles of
all of the combined type. The construction of the planned
sewerage system signified a movemnent away from the “piecemeal,
d approach to city-building characteristic of the 19th century.™"
ng # large centralized combined sewer network, Pittsburgh was
he lead of other large American cities such as Boston, Chicago,
1%
 gitizens resisted connecting to the new sewer lines and attempted
heir old privies and cesspools. The Board of Health used the sanitary
sompel connection. In a series of acts in the late nineteenth and early
th centuries, the councils barred the construction of cesspools where
srvice was available, ontlawed water closets from draining into a privy
md prohibited the connection of privy wells 10 a public sewer. Resis-
o connecting 1o the system continued, particularly in working-class
_ se of householder resistance to paying sewer assessments,™
ilding the sewer system reduced nuisances but increased contamina-
' the clty's water supply. By 1900 most of the Piusbargh population re-
] its water from either the Allegheny or the Monongahela River, and
-the years the watersheds of these streams had become increasingly pop-
| H ]gﬂ{h for instance, more ihan 35ﬂlﬂm inhabitants in Et?tnt}'-ﬁ'\'l.‘
wer municipalities discharged their untreated sewage into the Allegheny
er, the river that provided water supplies for most of Pittsburgh's popula-
. Some of Pitisburgh's own sewers discharged into the river at sites locat-



1 | JBEL A ThRE
i

ed above water supply pumping stations. The resulting pollution gas
burgh the highest typhoid fever death rate of the nation’s large citl
1882 to 1907—well over 100 deaths per 100,000 population. In cos
1905 the average for northern cities was 33 per 100,000 persons.®

Typhoid fever death rates were highest in working-class immig :
African American living areas. The Health Department advised that ¢
water be boiled but new immigrants often ignored such advice sin
viewed the water as uncontaminated. “You cannot make the foreigner b
that Pitishurgh water is unwholesome,” observed one physician, notin
roughly half of all foreign-born men sickened with typhoid within twa
of arriving in the city™ Piusburgh had one of the highest rates of b
waler consumption in the nation, but these supplies were out of read
most working-class people. Thus, as a 1909 Pinsburgh Survey article
served, “those who could not afford to buy bottled water continued to dr
filth." According to the municipal Health Department, Pitishurgh appe
"as two cities, one old and congested with a high mortality, and the o
and spacious with a very low death rae,*®

Beginning in the 1890s, agitation increased among women's groups,
gineers, and physicians about the need o protect the water supply i
lectious disease. The new science of bacterial water analysis had co
many of these citizens that monality and morbidity from infectious »
borne disease could be prevented. In the 1890s, engineers and civic group
cooperated to investigate the quality of the water supply using the new meth
ods of bacterial science. These studies conclusively demonstrated the
tionship between typhobd and water quality, and in 1896 the co
approved an ordinance authorizing the mayor to create a Pittsburgh Fi
tion Commission to further study the matter and make public policy
miendations. ™ :

The commission’s investigations reconfirmed the link between water and
disense, and its 1899 report recommended construction of a slow-sand filtea-
tion plant as the most economical means of dealing with the threat to the
public health. In 1899, volers approved a bond issue for plant construction,
but factional political hanles over control of construction contracts and is-
sues of technological choice necessitated a second vote in 1904 and delayed
final completion of the Aliration plant until the end of 1907. Once in opera-
tion, the filtration system had dramatic effects, and by 1912 Piusburgh'
death rate from typhoid fever had fallen to the average for the largest Amer-
fcan cities, ™

Water filiration provided one safety net in regard to polluted water, but
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public health physicians believed that it was also nec-
s sewage for maximum protection. Professional, busi-
oups protested against sewage disposal by dilutien only.
1 municipalities treat their sewage and agitated for state
s pollution.”® In the years afier the tum of the century,
1eC Massachuseits, Minnesota, New Hampshire, New
o, Pennsylvania, and Vermont, responding to a series of

sid epidemics, gave state boards of health increased
sewage disposal in streams. ™
vania act “to preserve the purity of the waters of the State for
of the public health,” passed by the state legislature in re-
sere Butler typhoid epidemic of 1903, typified these laws. It
charge of any untreated sewage into state watcrways by new
seres, Whille it permitted cities already discharging 10 continue
quired them 1o secure a permit from the state commission-
f they wished to extend their systems.** Engineering opinion
ed with these prohibitions. As the Engineering Record noted in
often more equitable 10 all concerned for an upper riparian clty
s sewage into a stream and a lower ripartan city to filter the
same stream for a domestic supply, than for the former city 1o be
ut in sewage ireatment works. ™
th Pittshurgh was filtering its own water after 1907, the city con-
amp its unireated sewage into its neighboring rivers, endangering
of downstream communities. In the beginning of 1910, the
LD e St Dieparvmans, ol Health tn gran in a permit allowing it
o itz sewerage system. The department, headed by a physician,
5. Dixon, first responded by requesting a “comprehensive sewerage
¢ the collection and disposal of all of the sewage of the municipality.”

om, the department argued that in order 1o attain efficiency of treat-
city should consider changing its sewerage from the combined to
rate system. F Herbert Snow, the department’s chief engineer, main-
that the plan was needed to protect the public health of communities
drew their water supplies from rivers downstream from Pitsburgh. “The
ful effiect of Pittsburgh's sewage on the health of the brightest citizens at
door,” wrote Snow, “admonishes city and state authorities alike of the fu-
 of defying nature’s sanitary laws."*
The city of Piusburgh responded 1o Dixon’ order by hiring the engincer-
s firm of Allen Hazen and George €. Whipple 10 act as consuliants for the
quired study. Hazen and Whipple were among the nation’s most distin-
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guished sanitary engineers and were already known for their
water filiration as an alternative to sewage treatment to proteet &
water quality. Hazen had actually served as chief consultant on the ¢
tian of Pittsburgh’s sand filiration plants. The engineers based their <t
marily upon an evaluation of the costs of building a treatment sysa
converting Pittsburgh sewers 1o the separate system.
In their reporn, issued on January 30, 1912, Hazen and Whippl
that Fittsburgh’s construction of a sewage treatment plant would mot
downstream towns from threats to their water supplies nor from the
filter them, since other communities would continue to discharge raw s
inta the rivers. The method of disposal by dilution, they maintained, sul
o prevent nuisances, particularly if storage reservoirs were constructe
stream from Pivsburgh o augment flow during periods of low stream va
Hazen and Whipple argued that there was no case “where a grear city has
rified its sewage to protect public water supplies from the stream below’
Hazen and Whipples most powerful argument concerned the lack of
nomic feasibility of converting Pittsburgh’s sewerage system 1o separate
ers and building a sewage treatment plant. There was no precedent, o
claimed, for a city replacing the combined system by the separate system *f
the purpose of protecting water supplies of other cities taken from the wa
course below™ They calculated that financing such a project would b
caused the city to exceed its municipal indebtedness level and thus vig 1
state law. Moreover, because the sewage treatment plant was intended for
protection of the downstream communities, it would not give Pittsburgh
direct benefits. Furthermare, downstream cities would still have 1o filter th -
water to protect against waterborne pathogens. No “radical change in th
method of sewerage or of sewage disposal as now practiced by the city o
Pittsburgh is necessary or desirable,” they concluded,
While the engineering press received the Hazen-Whipple report with en-
thusiasm, Peninsylvania Health Commissioner Dixon found it an insufficlent
response (o his original instructions requesting Finshurgh to develop a com-
prehensive sewerage plan hased on long-range planning. He mainiained thag
he had envisioned a report that would take a reghonal rather than a local ap-
proach to Western Pennsylvania water pollution problems. He argued that
water pollution had to be viewed from a health rather than a nuisance per-
spective and that the immediate costs of sewage treatment would be oul-
weighed by the long-range health benefits. The time had come, Dixon stated,
“to start a campaign in order that the streams shall not become stinking sew-
ers and culture beds for pathogenic organisms. ™
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» however, and the hinancial lmitations apon
mlistic means by which o enforce his order. In 1913
ed Pintshurgh a temporary discharge permit, The ciry
ch permits until 1939, and it was not undl 1959 thar
pne other Allegheny County municipalities ceased
mge inlo the abuning rivers and began treating their
dly & hall century was to pass before Dixon's vision of
ould even begin 1o be realized,
ase has implications larger than those that relate only 1o
pute pitted public health physicians against sanitary engi-
d their different conceptions of the choice dictated by the
. Sanitary engineers believed that they had a superior con-
needs and walues” of cities in regard 1o public health
nderstanding of municipal financial limiatgons—hus
WBs A ].I.III.I.T_!:" less critical than cther urhan public health
blic health officials believed, on the other hand, that sewage
& proper use of streams, especially if drinking water quality
From the perspective of urban metabolism and urban sus-
-term nature of the engineering option is clear, however

and Air Pollution
art of the urban metabolism is clean air, but effective metabolism
gs a constant source of energy, which often conflicts with the goal
ping clean air. The primary air quality concern of cities before
ir 1l was smoke pollution, which consisted primarily of particles
| by the burning of fossil fuels, especially bituminous coal. These
blocked the sunlight, irritated the lungs, discolored clothing and
teTiz incloding building facades, and threatened the public health,
smoke pollution was a problem for many cities, but especially for
: Pittsburgh and 5t Louis that were located close to large deposits of
pous coal. Smoke pollution in Pittshurgh resulted from a conjunction
cbors of topography, urbanization, industrialization, and the avail-
at low cost of large sources of high-volatile bituminous coal, The coal
1 for domiestic and commiercial heating purposes, for processing raw
als and manufacturing goods, and for providing fuel for transportation
ms.™® Early in the nineteenth century Pittsburgh gained the reputation
- “smoky city.”
he increase of smoke pollution as Pitsburgh grew and industrialized
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compelled public authorities 1o make some gestures at control, [n 18
city councils passed a statute banning the use of bituminous coal ar
railroads within the city limits, and in 1860 they forbade the construg I
beehive coke ovens. Neither statute, however, was strictly enforeed, T 0
the 1880s, the discovery and exploitation of local supplies of natural gas:
vided the city with approximately six years of clean air. Exhaustion ¢
local gas supply, however, caused a return 1o soft coal as a fuel and o e
smoke palls, stimulating various elite and professional groups 1o press
smoke contrel.’” The Women's Health Protective Association jained with
Western Pennsylvania Engineers’ Society to push for smoke eontrol st 1
The city councils responded by passing a series of ordinances in the 188
and in the beginning of the twenticth century that regulated dense sme
from industrial, commercial, and transportation sources, but not from
mestic sources. In 1911, the city council created the Bureau of Smoke Reg
lation for enforcement purposes. Rather than legal sanctions, the burea
director believed that education, training firemen to operate furnaces an
boilers more efficiently as well as retrofitting with various smeoke-consumin
devices, would persuade polluters 1o stop producing smoke. Fuel efficiens
it was argued, provided an incentive, since smoke was a sign of incorrect i
ing and fuel waste

Although it had some limited success, the smoke control moveme
failed to control the smoke nuisance 1o any appreciable degree during th
first third of the century. During the 19205 and 19305, therefore, smoke and
fuel researchers and regulators redefined the problem. They agreed that in-
dustries and railroads had made advances in climinating dense smoke
through technological and fuel improvements, by care in firing methods, anc
through eooperation with smoke bureaus. The smoke problem persisied,
smoke investigators held, because of a failure to control domestic furnaces,
Expens argued that smoke from household furnaces was especially objec-
tionable because “the amount of black smoke produced by a pound of coal is
greatest when fired in a domestic furnace and that domestic smoke is direr |
and far more harmful than industrial smoke, ™

Domestic furnaces had not been regulated for several reasons, the most
important being the political and adminisirative problems involved in con-
trolling the heating habits of a multitude of householders. In 1940, there
were 173,163 dwellings in Pittsburgh. of which 141,788 burned coal and
30,507 consumed natural gas; 53,388 of those hurning coal had no cenral
heating plant and used stoves 10 heat their homes. Smoke regulators lacked
an effective administrative mechanism to control domestic smoke without
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yectors. Politically, the issue was difficult because con-
impose higher costs for capital equipment and fuel on
ind, because of a historical equation between smoke and
itsburgh and other industrial cities, it was difficult w develop
wsus for stringent controls.® In short, the problem was one of
egy to change individual behavior in regard 1o fuel use in the
etfve sockal goal of clean ot
f opinion in Pittsburgh in the late 1930s, however, discour-
poke control. A city dependent on heavy industry, Pitts-
“scarred by the Depression; clear skies suggested closed
smploved workers, In addition, many local businesses were
2l mining industry, which also suffered severely from the De-

m of its belief that smoke equaled prosperity and its relief au
employment, in 1939 the Pittshurgh City Council actually
h of Smoke Regulation. “You'll never get elected again,”
sfan to 8 member of the city council who supported antismoke
st you know, the poor people, they don't want smoke control.
a1 them more money.” “We like 10 see smoke,” added another
ns prosperity. ™ Many working-class people held opinions
_-. pugh they found smoke a nuisance and an annoyance,
pricerned that smoke control would cost them jobs. Pinsburgh,
ypeared an unlikely environment for the passage of substantive
comtralling smoke emissions from either industries or homes.

d of the decade, however, the Pinsburgh smoke control forces
‘dramatic assist from the city of 5. Louis, also an industrial center
‘on bituminous coal. During the period 1937-1940, under the
{ Smoke Commissioner Raymond R, Tucker, St. Louis wok major
:'- ¢ its smoke pollution. Tucker realized that the key 1o solving
ke problem was to persuade inhabitants o use cither a smoke-
tupn:ﬂ.‘ad combustion equipment.* In April 1940, the 5t Louis
_ [ Aldermen approved an ordinance requiring the use of smokeless
.- skeless mechanical equipment by fuel consumers, including home-
s, The essential control mechanism was city licensing of fuel dealers in
o control the quality of fuel at the source. The result of the first test of
edinance in the 1940-1941 heating season was a series of smokeless
that city officials claimed was the result of the smoke ordinance. o
| ary 1941, the Pittshurgh Press began a concerted series of articles
| editorials pointing to 51, Louiss success and asserting that Pitsburgh
d also achieve chean air.* Most effective in mobilizing opinion were two



i | JOEL A TARR
|

pictures published on the Presss front page showing a smoke-darkened S0
Lowis street before smoke regulation and the same street sunlit alter the con-
trol ordinances had become operative. Egged on by the paper, readers, espe-
cially irate housewives, began bombarding Pittsburgh Mayor Cornelius D
Seully with hundreds of letters a day demanding action. Delegations of civic
officials and politicians visited St. Louis on a “civic pilgrimage” to examing
the administrative machinery of smoke control and to assess its potential po-
litical costs, Maost retarned convinced of its technical feasibility,

Three individuals who might be called “entreprencurs” for the collective
social good—Abraham Wolk, a lawyer and city council member who sup-
posedly became involved in the campaign because of the effect of the smoke
on his asthmatic son's health; Edward T. Leach, editor of the citys mos1 in-
Buential newspaper, the Pittsburgh Press; and D, 1 Hope Alexander, direcior
of the Pitsburgh Department of Public Health—provided leadership lor
smoke control efforts.**

The antismoke campaigners stressed the achievement of 5t Lowis in
achieving clean air and emphasized that the benehis of smoke control would
outweigh the costs both for the community and its citizens. In February
194k, the mayor appointed the Commission for the Elimination of Smolke,
which represented a broad spectrum of the community In his charge 10 the
commission, Mayor Comelius D. Scully declared that “Pinsburgh must, in
the interest of its economy, its reputation and the health of its citizens, curb
the smoke and smog which has made this season, and many others before it,
the winter of our discontent.”™ The commission included representatives of
business, labor, government, the media, the health professions, and volun-
tary associations with a civic and a welfare orientation: the inclugion of three
women reflected the campaign leaderships perception of the imponance of
women in achieving smoke control. A technical advisory group stood ready
1o present recommendations concerning contrel of specific sources such as
railroads and metallurgical companies and 1o gather information on ques-
tions such as the availability of smokeless fuel and smokeless equipment.*

While the commission was holding its hearings, the Civic Club and the
League of Women Voters eonducted a countywide campaign of public arous-
al and education through a network of voluntary associations. While volun-
tary organizations of all types were represented in the network, women's
growps were most numercus, refllecting the deep involvernent of women in
the smoke elimination campaign. As homemakers, women of all classes
knew how much extra cleaning smoke necessitated, with the burden falling
most severely on working-class women who lived close to the mills. Middle-
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men in the Civic Club and the League of Women Voters
ons and lectures and provided speakers o interested

, the Smoke Elimination Commission held twelve closed meet-
public meetings. The purpose of the public meetings was 1w
ed groups a chance 1o be heard but even maore 10 “get across o
mething which . .  still needs more hammering—the need for
. - . It gives the papers and the Commission a show, It gives
oé 10 be part of [the] . . . meetings.™* While the public
d the function of public aruusal and information transmission
1k l:i:llh"t effects, the closed meetings provided information on
iey-relevant questions: smokeless fuel and echnology supply;
4 of the policy on the coal industry, coal miners, and the poor; and
alive procedures and timetables for enforcement. The discussion
,."""' isgion clearly reflected the conviction of ity members that,
e right policy, the socially desirable end of smoke elimination could
ved without excessive costs to individuals or 10 industry. As Chair-
noted early in the commission's proceedings, “We want 1o make
eless without hurting anyhody "*
olling smoke, however, would not be costless. Among the groups
uild be most affected were coal miners and low-income workers. The
entative of the Mine Workers on the commission, however, appeared
pt the argument that smoke control would not substantially impact
nployment because the need for smokeless coal would actually result
mining of larger amounts of bituminous *® As for working-class con-
5, the commission 1ok the position that smoke control would bring
benefits than costs to the working class because it suffered the most
 the effects of smoke pollution.®

In spite of disagreements within the commission, all members, including
| industry and labor representatives, signed the final report. The repont
ed the names of two hundred voluntary organizations, including fifry-six
men's clubs, twenty-four business organizations, and many labor and civic
aups as supporters of smoke control. The report held that smoke elimina-

would “bring about a new era of growth, prosperity and well-being” for

& city and would impose “little or no additional burden on the low-income

oups of the city. ™

The commission repon recommended a strategy based upon control of

moke at the source. Over a staged two-year period, all fuel users would have
o either burn smokeless fuels or wrilize smokeless mechanical equipment. By
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controlling the quality of the fuel inputs into the citys metabolic
quality would improve ** The commission also recommended the ere
a Bureau of Smoke Prevention 1o be housed in the Depariment of Heal
headed by a “qualified engineer” with the power 1o impese fines and |
equipment in case of law violations. Only public epinion, concluded
port. would determine il the city would become smoke free, >
After a delay caused first by the war and then by a shortage of smak
fuels, the smoke control ordinance was implemented in October 1947,
most critical question in terms of implementation continued 1o be en
ment against domestic consumers. The Bureau of Smoke Control solves
enforcement problem, as had St. Louis, by focusing on the coal distrib
yards {(approximately thirty} and the coal iruckers. It forbade yards to
high-volatile coal for use in hand-fired equipment and forbade truckers to,
liver it. Truckers hauling coal for consumption in the city had to be licen
and to have license numbers painted on the side of the truck for casy _
fication. Those caught hauling illegal high-velatile (or bootleg) coal
subject to fines, &5 were dealers who made illegal sales,™
Successtul implementation, however, would not have taken place with
the support of the newly elected mayor, David Lawrence, and the effomns
two newly created and allied organizatons—ihe United Smoke Coun
{(USC), consisting of eighty allied organizations from Pittsburgh and
legheny County, and the Allegheny Conference on Community Developmen
(ACCD), formed in 1943, The council’s function was to continue public e
ucational effons about the need for smoke control.® The mission of the 2
legheny Conference on Community Development was the development o
“an over all community improvement program® for Pitisburgh, in which
smoke control played a vital part. The ACCD was especially critical becay
of its concentration of corporate power and its help in providing the planning
essential for policy implementation ™
In spite of many difficulties with fuel supply, the heating season of
1947-1948 showed a considerable improvement in air quality compared o
previous years. An unusually mild winter aided in reducing the smoke palls
“PITTSBURGH 15 CLEANER” reported the Press on February 21—the worst
smogs were gone, homes were cleaner, and white shins did not have black
rings arcund the collars.™ Because of the visible improvement in Pinsburgh
air quality, public opinion shifted from limited to strong approval of the law™
During the next few years, heavy smoke nearly disappeared from the Pins-
burgh atmosphere. In 1955, for instance, the Bureau of Smoke Prevention re-
ported only ten hours of “heavy” smoke and 113 hours of "moderate” smoke
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with 208 hours of “heavy” smoke and 1,005 hours of "moderate”

provements in Pinsburgh air quality that occurred after the im-
on of the smoke control ordinance, however, were not necessarily
of the type fuel and equipment substitutions projected by the 1941
kers. In 1041, and also tw an extent in 1946-1947, those imvolved
ng and implementing the ordinance assumed that coal wonld
w0 be the city’s dominant domestic heating fuel for some years. The
gas and oil was higher than that of coal through World War
were erratic.®! Clean air would thus result from the use of
: coal produced from local bituminous or the use of equipment
g smokeless combustion of bituminous.

the use of low-volatile and processed coal (Disco) and smokeless
ing equipment did play a role in reducing smoke in 1947-1948,
dily declined in significance. Increasingly, low-priced natural gas.
| by pipelines from the Southwest and stored in underground stor-
. became the dominant fuel used for Pittsburgh demestic heating ™
#s of change for the city are striking, In 1940, B1 percent of Pinsburgh
Jds burned coal and 17.4 percent nawral gas (from Appalachian
y 1950, the figures were 31,6 percent for coal and 66 percent for nat-
. This reversal represented a change in fuel type and combustion
ent by almost half the city households, mest of which wok place after
I addition, railroad converston from steam to diesel-electric loco-
serween 1950 and 1960 also greatly reduced railroad contributions
¥s smoke burden.
ause of the shilt to natural gas in Pittsburgh, the reduction in smoke
an would undoubtedly have eventually occurred without the smoke
The price of nataral gas made it very competitive with coal from
o ive and heating with gas was much more convenient.
shile not as critical as some Pitisburgh boosters would have one believe,

burgh smoke control erdinance undoubtedly accelerated the rate of
¢ 10 clean fuel Comparisons in rates of fuel change made between
rph and other cities make this clear. The clear air initiative was also
tant as a motivating factor in the famous Pittsburgh Renaissance, con-
ng Pitisburghers thar positive change was possible.”
he movement for smoke control in Pitsburgh also produced a similar
¢ in Allegheny County. Here, industry and the railroads played a much
e prominent role in standard setting and timetables for implementation
1 in the city. The 1949 county law omitted some of the region’s key in-
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dustries, such as steel and coal, from having to meet any specific perfom
standards for air pollution. The County Bureau of Smoke Control had
handful of inspectors and was not capable of monitoring and
pollution restrictions. 5 .
The resulting system of business-government cooperation in the oo
brought very uneven progress. While fuel substitution and improvem
technology reduced county air pollution, progress was negligible in se
key areas, To a large extent, emissions of fumes, gases, and odors, espes
from by-product coke ovens and open hearth furnaces, were not jrula
and high levels of industrial pollutants plagued steelmaking areas. It coul
argued that the actual success in controlling visible smoke actually m
the ﬂﬂpurl.nl.‘l.l:l: of !I"Em.lhlli'l,g_ the other elements present in air P:]]_'I,u- i
the 19605 it was ebvious o clean air advocates that achieving clean air in |
Finsburgh region required control of all activities that affected the o
lism of the city and the region rather than a selected Few

Uses of the Land

While water and air are commaonly thought of as inputs into the metah
lism of the city, the land also needs 10 be considered as an input. The buyil
ing of a city creates a new landscape fitted into and imposed upon.
preexisting landscape. As geographer lan Douglas notes, while the foun
tions of the built environment have 1o be designed in congruence with th
rock structures and soils beneath them, city development can dras
change conditions. * 1

Over the course of the nineteenth and twentieth centuries, indus ¥
usurped the Fitsburgh area river banks, building on the flat land along the
flood plain. Integrated steel plants constituted the largest installations, sited
especially on the flat land as the river meanders between river and rail lines.
some observers of the Pittsburgh scene, such as Robert Woods, writing in
Survey Magazine in 1909, admired the development of the site—the %
volved panorama of the rivers, the ., | long ascents and steep blulls, the vis-
ible signs everywhere of movement, of immense forces at work —the pillar
of smoke by day, and at night the pillars of fire against the background of hill-
sides strewn with jets of light.™ Others, such as R. L. Duffus, writing in the
Atlantic Monthly in 1930, bemoaned the landscape alterations:®

From whatever direction one approaches the once lovely conjunction
of the Allegheny and the Monongahela the devastation of progress is
apparent. Cuiet valleys have been inundated with slag, defaced with
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rred by hideous buildings, Streams have been polluted with
ind the waste from the mills, Life for the majority of the pop-
has been rendered unspeakably pinched and dingy. This is
ight be called the technological Blight of heavy induwstry.

wastation witnessed by Dulfus was dramatically illusirated by the
eantiful valley of Nine Mile Run (NMR), located at the city's east-
ary. Mine Mile Bun i= one of Pittsburgh's major wrban streams,
its distance from the Pitisburgh Point. Its watershed drains the
| End, winding its way southward down steep slopes to the Monon-
wer. Throughout the late nineteenth and carly twentieth centuries it
1 development. serving as the site for a salt works, a few farms
55, & golf course, and a natural gas feld. Most significantly. it repre-
Pittsburgh's last remaining access point to the Monongahela River,
siry and railroads had already occupied the rest of the waterfrone.™
quse of its beanty and its location close to densely populated mill
se valley attracted the attention of reformers concerned with Pitts-
ental quality and social stability during the first quarter of
gntbeth century. These Progressive Period reformers were largely the
glite individuals who had driven the campaign for water filtration and
s control. Along with other urban reformers, they embraced the philos-
of Frederick Law Olmsted that a healthy environment would directly
we the well being of urban residents and reduce urban pathologies.™
peampaign was a part of a larger effort to exert control over the regions
ded emvironmental resources.
1909, George Guthrie, a Democratic reform mayor, appointed a Civic
kssion composed of the citys leading business and professional leaders
al with the deteriorating urban landscape. The commission interpreted
mndate broadly, embracing many aspects of urban and environmental re-
. It employed landscape designer Frederick Law Olmsted Jr., son of the
il designer of Central Park, as one of the commission’s three major con-
amts. Clmsted prepared a plan for the city entitled Pittsburgh Main Thor-
res and the Down Town District 1910, published in 1911. He
mmended a new system of downtown roads as well as making sugges-
ns for riverfront improvement, steep slope development, and wansporia-
n improvements. He also explicitly noted the value of Nine Mile Run:™

Tulupsmt most striking opportunity noted for a large park is the val-
ley of MNine Mile Run. Its long meadows of varying width would make
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ideal playfields; the stream, when it is freed from sewage, will be an
auractive and interesting element in the landscape; the wooded slopes
on either side give ample opportunity for enjoyment of the forest, for
shaded walks and cool resting places; and above all it is not far from
a large working population . . . and yet it is so excluded by its high
wooded banks that the clese proximity of urban development can
hardly be imagined. If taken for park purposes, the entire valley from
the top of one bank to the top of the other should be included, for
upon the preservation of these wooded banks depends much of the
real value of the park.

Unfortunately, a new mayor, Chris Magee, ignored many of Olmsteds
ommendations for land use changes. While the city Bsued bonds throu
the 1910 for playgrounds and to maintain the city’s four parks, it did not
tempt 1o acquire Mine Mile Run, reflecting a preference for active recreati
rather than open space,™

The next attempt to preserve Nine Mile Run for public use ocourred i
the early 1920s as a result of the activities of the Citizens' Committes
Civic Plan. The Citizens' Committee was originated in 1918 from the
sion of a group of Pinsburgh elites to create a city plan and 1o develop “ci
planning in all its aspects in the Pitisburgh district.” The committee es
lished six task forces to examine a range of urban problems, including
ation. In 1923, the Recreation subcommittee isswed its Repor on Parks.
subcommittee noted that there was only one place in the whole Monongahela
River valley—Nine Mile Run—that could serve as the location for a water-
front park since in all other locations railroad tracks or industry blocked
access to the river. The subcommittee recommended that Nine Mile Bun be-
come an active walerside attraction, with a bowanical garden, athletic field,
camp and plenie grounds, tennis couns, a theater, and a lake with a small
beach. Because the site was close to working-class residential locations, it
would provide open space 1o groups otherwise distant from such amenities.
By providing healthy recreation, the park could supply physical and moral
stability in the communiry,™

The Citizens' Committee also recommended that the city adopt a zoning
ordinance to contral land use, a recommendation that various civic groups
had made several mes in the past. In 1923, the city council approved legis-
lation providing for zoning including separate zoning for heavy and light in-
dustirial and commercial areas and for low-density and high-density
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a5, It also limired building heights in certain zones. The river
mely zoned as heavy industrial, with light indusirial in back of
al. The zoning board, however, designated the 238 acres of
p valley as residential, providing exceptional access to the

gning erdinance provided only limited authority to the commu-
development, and it did not prevent spoliation of the valley.
rof 1922, the Duguesne Slag Products Company had purchased
cres in Mine Mile Run Valley for the purpose of disposing of the
gh-area steel mills, espectally those of the Jones and Laugh-
pany, located in the city several miles down the Monongahela
j purchase grandfathered the industry in the valley. since it ook
e the city council approved the zoning erdinance.™ For the mills,
‘of NMR valley close w their operations was ideal, since it kept
tion costs low and provided them and Duquesne Slag with a com-

he yum from 1922 to 1962, Duquesne Slag acquired further land
- valley, gradually filling it with slag, often leaving sharp slopes as
0 percent. The slag generated by the iron- and steel-making process
ped by the company consisted of silica and alumina from the origi-
For every ton of iron more than a hall ton of blast furnace slag was
el while steel making produced a quarter ton of slag for every ton of
the time of the cessation of dumping in 1972, over seventeen mil-
Z' yards of slag were deposited in the valley, forming a mountain of
it was up to 120 feet high. Although the land was zoned residential,
e Duquesne Slag had purchased property in the valley prior to the pas-
‘the zoning ordinance, their industrial use of the land was catcgorized
ponconforming use” and they were allowed o PI"I‘-IDEEd- Frotests over
ars by neighboring residents did little to contrel the nuisances created
e . dl!]?ﬂﬁit'lﬂl'l-"
1 slag dumping ceased in 1972, city officials and developers began
ing of possibilities for site development. As one of the city’s last unde-
e sites it had great potential, especially because of its location between
i Park and the Monongahela River. The City Planning Department com-
o a site development plan in 1982, Follewing this, over the next decade,
eral private interests prepared development proposals suggesting a mix of
dential, retail, light industrial, office, research and development, and
development. The complexities of site development, however, were
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large, and funding and developers were hard 10 find. Issues relating to i
and neighborhood epposition were especially significant, and none of h
plans became a reality, ™ :

In 1995, howewver, the Piusburgh Urban Redevelopment Antho
{URA), at the initiative of Mayor Tom Murphy, purchased the land in N
Mile Run for $3.8 million for possible residential neighborhood devel
ment. Murphy believed that attracting a residential population back into |
city from the suburbs was critical for urban revitalization. Mew homes
Nine Mile Run would be located next 1o the stable middle-class resid it
neighborhoods of Squirrel Hill and Point Brecze, providing a powerful mag
net. Environmental assessments and planning soon began, and in 1906 Cg
per Robertson & Partmers, a New York design consulting firm, released
master plan. This plan proposed creation of a new commurity with 950
L.130 “new urbanism™ housing units (since reduced to 713 units) includin
a mix of stand-alone homes, town house-type units, and apartme
dwellings. The development was also projected o include 114,000 squ
feet of retail space, an elementary school, and filty-four acres of open spac
The plan was 1o be developed in four stages. Not only would the citys hoy
ing swock be substantially incremented by development, but it also invole
converting a brownfield into a new residential neighborhogd, ™ _

Community involvement in the city’s design and management of the si
increased after the original proposal. Public meetings on both the housi
design and the extension of adjoining Frick Park were held. An importan
public-private partmership formed involving local groups, the developer, the
city. and a team of experts from Carnegie Mellon University. A dramatic
change in the original plan, driven by the ecological perspectives of an inter-
disciplinary group from Carnegie Mellon University's Studie for Creative In-
quiry, provided for daylighting rather than culverting the NMR strearn and
creation of a green corridor reaching 10 the river. Other changes were made
te meet neighborhood concerns expressed ar public meetings about con-
struction and traffic nuisances and possible environmental hazards, ®

The successiul development of Mine Mile Run through a parmership in-
volving the city, Carnegie Mellon University, developers, and the neighbor-
hoods reflects a sharp change in attitudes toward the urhan environment and
land restoration. Prior to the 1990s, the history of Nine Mile Run had re-
flected a failure on the part of both civic and elite leadership to take steps 1o |
protect land and water resources. In addition, the history reflects the relue- |
tance of the city 1o ke steps 1o protect both natural areas and residential |
neighborhoods against industrial interests, Thus, as Andrew MecElwaine
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o industrial interests over ecological and preservation values.™
er, do change, and 1oday a new administration and a city pop-
creasingly thinks in terms of urban ecology have meoved 1o Te-
e and 1o bring it 1o a state of environmental sustainability.
h ecological development will continue on other Pinsburgh
ltes has vet 1o be seen.
y has developed the concept of metabolism in relationship to the
tal history of the city of Pittsburgh. In so doing, it has examined
s of water, air, and land in regard to their use, misuse, amd restora-
se and misuse of environmental resources was largely predicated
ue system thar emphasized production and material progress
envirenmental protection. Restoration of environmental quality
5 S50 as the air and the land has also been spurred mostly by eco-
elopment concerns, although, ironically, significant recen im-
have occurred because of the collapse of the steel indusiry.
ver environmental values has been playing a larger role in driving
i progress has been halting, and many aspects of the environment
redeemed. Thus, although the city’s metabolism has begun to move
soint of balance, further environmental leadership and policy is re-
help it reach sustainability.



