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Abstract

The largely unseen channelling, culverting and @dlimg of water into, through and
out of cities is the focus of our cartographic iptetation. This paper draws on
empirical material depicting hydraulic infrastruewnderlying the growth of
Manchester in mapped form. Focusing, in particarthe 19th century burst of
large-scale hydraulic engineering, which suppliagtly increased amounts of clean
drinking water, controlled unruly rivers to elimiedlooding, and safely removed
sewage, this paper explores the contribution ofpimapto the making of a more
sanitary city, and towards bold civic minded urlgaervention. These extensive
infrastructures planned and engineered during Ylemboand Edwardian Manchester
are now taken-for-granted but remain essentialifoan life. The maps, plans and
diagrams of hydraulic Manchester fixed particutamnis of elite knowledge (around
planning foresight, topographical precision, canlgineering and sanitary science)
but also facilitated and freed flows of water thgbhaut the city.

The survival of these maps and plans in librateshnical books and obscure reports
allows the changing cultural work of water to b@lexed and evokes a range of
socially specific memories of a hidden city. Outi@egy of hydraulic cartographics

is conducted using ideas from science and techypaiglies, semiology, and critical

cartography with the goal of revealing how they kvas virtual withesses to an



unseen city, dramatizing engineering prowess amgieming complex and messy

materiality into a logical, holistic and fluid netwk underpinning the urban machine.

1. Introduction

An apparently inexorable march of progress towardsgulated, commodified,
separate and hidden nature, facilitates a prodesspdalist accumulation and
unproblematic consumption, simplifies but also $ixesingle progressive and
functional narrative around the memories of pldaebegin to complicate this
narrative we explore the role that a particuladkinf knowledge and its codification
might play in the memorialization of a much mor@anced, partial and contested
urban process. Our focus is on hydraulic infrastm&s of the modern city and, in
particular, how they have been represented inréffittkinds of maps. On the
apparent shift in our vignette (see Box 1), frommmapping, to elaborate, engraved
and printed working diagrams facilitating constroctand maintenance of large
systems, to the control of integrated networks éinatthemselves flexible and
mutable. Our analysis also concerns the ways ighwtiie spatial representations of
the hidden city are themselves hidden, and amenalptailtiple, mutable and

alliterative interpretations, and explores som#heflinks in this process.

The proceeding argument rests upon a number ofrianidouilding blocks. Firstly,

we need to comprehend the city in a very mateeiats, to approach the political
ecologies of its networks, but also to recoghise urban infrastructure works and
whoit works for. Secondly, we need to appreciatedisénct technicity that

hydraulic infrastructure facilitates but also reajak. In pursuing this analysis the
main focus of our argument rests upon an awaresfébe politics and practices
embodied by, and facilitated though a range obggaphical representations of these
networks, the parts they play in Amin and Thrif2©02) notion of the machinic city,
and how the mapping of urban infrastructures isléad in different kinds of

narratives and memories.



Box 1

A pastoral scene. The farmstead in a clearingld §ently sloping down to a small
meandering river. Water trickling unfettered pasdlows. A young boy collects a wooden

bucketful, walks back towards the farm and stopside against a tree.

Fast forward. The countryside transmogrified ifte ¢tity. The river -for it is the same thou
you would not know it - now flows in a straightenehannel, and there disappears benea
the emerging warehouse into stygian gloom. A paftabourers construct a wall from
rough-hewn bricks to enhance the canyon like efleetnstream, and further restrict the
flow. The surveyor looks on, plan in hand, andfchat mouth to limit the stench. A
earthenware pipe spews muck into the drain. Aaamying night soil moves slowly over a
bridge heading out of town. And a woman draws whtan the public well at the end of the

street.

And onwards. The scene is dark now. Undergroundaki#én a six foot diameter steel line
tube. Interceptor sewer Number 12. Leading ineXgrdbwn and out of the city towards
cleanliness in the settling vats and vast filtedsbat Davyhulme sewage works. A flowing
mass of excrement, industrial waste, grease araffrirhe dirt safely separated from the
network of pipes aquaducting chemically purifieckédistrict rain through the city to
consumers who give its chlorinated BSI certifiefégalittle thought. It is statistically
measured and mathematically modelled. The videecamonitors the turbid junction with
feeder drain, obviating the need to employ sewspectors. And in the United Utilities
control room a fleeting digital image is calledarieing on a screen, the waste network

overlain on a street base, its utility plain to.see

Meanwhile the traffic flows once more down Deanegéee of the water main

reconstruction work completed last week and moved ceplace the next section of the rir
main. The tourist in the Beetham Tower surveyauttian scene from her hotel window. H¢
clean, and functional it all looks — ordered, fixat safe. She runs a warming bath and s

her complementary glass of Buxton Mineral Water.
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2. Thepolitical ecology of flows. from sanitary reform to mutable urban

infrastructure

Natures must be harnessed and enrolled for thetieieunctioning of the city, and it
is a form ofnatural asset that flows through the physical pipe wodly&s and
sewers.. Of course water has inherent physicalgoties that makes it very distinct: it
flows, is heavy, leaks, can be dangerous when viesicand yet its mass is now
highly controllable and predictable within knownrgaeters. In another sense though
the water in the pipe is a social product, manuf&ct with its natural constituents
changed, and after significant labour, capital @ethnology turned into a commodity
to be bought and sold like other commercial goods.

Kaika (2005) argues that both nature and the withis context are hybrids, neither is
purely natural, nor purely social. Instead thera dBalectical relationship between the
production of urban living and the production ofura that can be seen in the
political urbanization of nature. In her view theagt nineteenth century process of
public municipal sanitary reform that led to theation of large scale hydraulic
infrastructures costing hundreds of millions of pds and industrialising large tracts
of land, was an attempt to free capitalism fronureds constraints, so as to allow

ongoing capital investment, industrial expansiod arban growth.

Others have read the development of sanitary re&sia Foucauldian exercise of
biopolitics, part of the process of governing Iddesm, producing and regulating the
modern subject. Osborne (1996), for example, lthksdomestic development of
sanitation to the evolution of public systems faste disposal via sewers, and argues
it facilitated new modes of regulation of bodilyhcluct based around newly private
spaces and updated notions of cleanliness. Jo@08(B6) also highlights the role of
sanitary reform as a disciplining device and déssihow “anonymous drains, sewers
and pipes functioned as the material embodimeatpadlitical division between

public and private”. Without technology though, atsdability to network water and
remove waste, this shift in personal behaviourabadn governance would have been
impossible. The physical networks demand atterdaowell as the material

commodities and social conduct they encouragedamilitated.



Modern cities depend upon nested layers of infuatitre for their very existence.
Amongst other functional roles they transport goomdgeople, supply energy

throughout the city, facilitate communication, ntonicitizens or the environment,
and of course, deliver drinking water, and dispafseaste. Mapping itself can be
thought of as an essential infrastructure (see Paagl Kitchin 2004; Dodge et al

2009b). It is the last of these: the hydraulicasfructures that are our concern here.

The form and functions of these hydraulic netwaites never static. They offer a
technological fix for the demands of different gyss of accumulation, that morphs
in response to political, economic, social anduraltchange, and itself impacts upon
the urban condition. Periods of relative socio-techl stability have been identified,
for example Gandy (2004) posits the notion of ateaological city’ emerging in the
mid-nineteenth century based upon ideologies @ntieess, and a move away from
free market philosophies and towards more ratisadlgovernance of the city
through municipal managerialism. Out of this zaggeame significant public
investment in both sewer systems and drinking watavision, that are the focus of
our case study. The infrastructure of the ‘bactegizal city’ significantly altered

lives in the Victorian metropolis, facilitating iodtrial change, allowing new forms of
housing to be developed, and fostering new sertg@bibnd ways of living (see Kaika
2005; Inglis 2007). Graham and Marvin (2001) atsentify a comparable period of
stability that they term the ‘modern infrastructudeal’, in which an ordered
rationally managed city underpinned by state cdietlanfrastructures emerged from
the second half of the nineteenth century and gedvuntil the 1970s. Gandy (2004)
argues that the period since 1970 has been chasadtéy a retreat from this
stability, occasioned by privatisation, leadingatmore diffuse supply and polarized
infrastructure, profit-driven operation, echoing ttoncerns of Graham and Marvin’s

(2001) for the future of what they term ‘splintegirities.

Literal infrastructural functions, engineered imcrete and steel, make urban life
possible, but urban infrastructures also strongflyénce our cultural imaginaries
(see, for example, Pike (2007) and Williams (2008gndy (1999) has analysed the
cultural resonance of pioneering photographs oPtwgsian sewer network in the
early 1860s, highlighting their ability to throvght on the newly emerging but

strongly problematic rationalization of the undexgnd city in the Second Empire of



Napoleon lll. Meanwhile Dobraszczyk (2008a) dethisv London’s sewers were
celebrated as sublime, but troubling engineeringveis; drawing upon wood
engravings published in thiustrated London Newas evidence he argues “[t]he
construction of the main drainage system createztkg complex and unsettling
spectacle in the city, characterised by scenestbf donstruction and destruction” (p.
372). In terms of drinking water the photographan&y Greenberg has celebrated
the engineered beauty bound into the materialeftoton system in New York
(Greenberg 2003).

Other research has highlighted how different iriftactures are to a greater or lesser
degree visible in the city. Many are a mundanerloweked and ubiquitous part of the
built fabric, most particularly electrical networl@thers are an obvious and
sometimes dominant visual force such as the vdstaastation sheds and soaring
viaducts cutting across Victorian cities. It hasiargued that the visual presence of
infrastructure itself depends upon, but also engagth cultural economy, for
example Kaika and Swyngedouw (2000) discuss howelyid infrastructure was
celebrated in a fetishized phantasmagoria in ittdvian heyday, but has been
rendered progressively opaque in the period 1938®18he hydraulic network and

its key nodes like impressively large dams andrestt& new reservoirs, pump houses
and water towers were established as iconic synd§dfectorian engineering
progress, celebrated and visited, but have subedyueetaphorically, or literally,
disappeared from view, buried underground or hidakealmost secret places in the
urban fabric, or in the case of sewage farms oaitisid cleansed city. Meanwhile
newly visible infrastructures like urban motorwayemes and out of town shopping
centres have gained cultural power. Unruly rivairrses have now largely been
culverted beneath the city streets. Unpleasantisraetl dirt are safely kept away
from the sanitized modern city. Mapping the buitdof these infrastructures was also
an important part of the assemblage of the badtgical city, but to date has been
almost completely unresearched, perhaps becauke oature of mapping as a taken
for granted discourse (although see Dobraszczyk 20@ 2008b for incisive

exceptions to this omission).

Infrastructures that facilitate flow are separaterf, but integral to the fabric and

process of the city, and are secured for the wielipef citizens, by careful control



and regulation. We are only rarely now grantedllagaess to these sites, which are
carefully segregated from other utility network €tions. A regulation involving
technologies, social actors, labour, natural fqrcapital, cultural imaginaries and
affects, excludes and precludes everyday experigtese places, but also conveys
a reassuring sense of permanence and dependahyldyaulic infrastructure appears
ordered, waste-water is flushed away, clean waberges seemingly without effort
from the taps. This order masks a fragile assersblaften emerging as a partial
solution to tensions (see Gandy 1999 for a conaiaber of the conflicted ideologies
beneath the construction of Hausmann’s Parisiaeiseatwork) and Kaika 2005 on
water shortages in Athens). The everyday depentatilhydraulic infrastructural
networks may also be uncertain. Flows may excesadtem’s capacity, leading to a
flash flood through storm overflows. Sewers mayagse disrupting flows in other
surface infrastructures. There may be explosioisggrfrom the confinement of
sewer gases. Offensive odours may escape fronysktens. Pipes may burst leaking
water and in turn impacting on integrity of othederground plant leading to water
shortages, and mass wastage from leakages. Theiw#te tap may not be clean and
as safe was its clear visual appearance implieshengrowth in sales of bottled water
speak to this fear. Anxieties about the permanehad#rastructural solutions to the
urban condition generates much debate during thefeésplintering urbanism’
(Graham and Marvin 2001), paralleling the concefrsanitary reformers about the
lack of infrastructure in the years before the eyapce of ‘bacteriological city’ later

in the 19" century (Platt 2005).

Flows through the infrastructure bind places togetar make physical pathways
between a city and its hinterland stretched owutating scales. They may be
rhythmic and often repeated, like surges in wagenahd at particular times of day; or
have directional qualities, most especially theeftdly monitored and gravity driven
exit of water and waste products downward throwyhess or out along culverts. Or
they may be much more random such local weath&rpatand the amounts of
runoff flowing through a culverted stream acrossdhy. Tracking and mapping
these flows, and relating them to infrastructuesdacity has been scripted as an
engineering challenge (see Read and Vickeridge)198¥eed, almost all research on
urban hydraulic infrastructure has implicitly adegbthis kind of functionalist

analysis, rather than acknowledging the potenfiahare socially hybrid and



relational understanding. Only recently have cibiesn theorised as emergent,
hybridised and porous entities, characterized biabia interconnected, rhizomatic
forms, rhythmic processes, flows and uneasy fradtassemblages of socio-spatial
processes (see Amin and Thrift 2002). Our anabwggiests that studying
representations of the often buried, hidden braannected aspects of hydraulic

infrastructure particularly invites this kind of Beazian view of the city.

Given this contingent rethinking of infrastructuregies and mapping, with a shared
concern for docal process, it can be argued that detailed caseestadge needed of
particular kinds of maps, in particular places anhdifferent times. Here we focus on
revealing some of the memories that can be evokétki mapping of hydraulic
infrastructures of Manchester, the emblematic ‘&Hoity’ (Platt 2005) of the
industrial revolution. Before offering some narvatinterpretation of these ‘visual
stories’ we need to explore exactly what was magpetldocument the nature of

these spatial representations in Manchester.

3. Historic trajectories of the hydraulic infrastructurein Manchester

Since the mid 18 century the gradual development of Manchestersauylic
infrastructures has focused on modifying existirgjrthge in the city, to allow
wastewater to be removed and to try to eliminatat ¢east regulate, flooding, but
also on devising large-scale engineering solutioriginging a reliable supply of
drinking water to widening segments of the popul@ugbstantial material
modifications to natural systems included physicdverting of river courses,
construction of sluice systems, significant charstielightening or canalisation, and
designation of flood overflow zones. Particulargrh the mid 18 century onwards
large capital programmes purchased land beyondoiindaries for source reservoirs
and extensive water catchment areas and built Eagl dams, along with networks
of smaller storage reservoirs, filtering works, gimng stations, ring mains and
distribution systems. More recently chemical wateatment facilities have been built
to deliver improvements in drinking water qualitgrag with more rigorous
requirements in processing sewage. Responsikolitthese schemes shifted from
relatively small private companies to local pulgientrol by municipal authorities in
the mid nineteenth century. In 1973 the giant negligublic water company North

West Water was established, which was privatisekdBD and now operates as the



regulated private utility company United Utilitidafrastructural development and
expansion partly parallels population growth andggaphical extensions of the city
boundaries, but was also spurred by changing expeacs of basic sanitary provision
and how this should delivered and managed. Themental growth of layers of
infrastructure has resulted in a complex assemldagering many thousands of
kilometres of physical pipework and tunnels, mymaelchanical objects, buildings

and other kinds of managed objects.

Considering the development of one aspect of ggsmablage, the waste water
system in more detail, Read (1997a) identifies ftistinctive periods of sewer
construction in the city, on the basis of the eagiing characteristics and network
scale: an early period of culverting, followed l@vdlopment of small sewers feeding
into local water courses, and two phases of coctsbru of larger scale interceptor
sewers that transported the effluent for distaspakal or treatment. This
classification is based upon an earlier overviewhefhistory of the system produced
during the period of his tenure as City Engineethis report, Geoffrey Read (1979)
argues that the earliest sewers in the city welkeedied natural watercourses
constructed in the eighteenth century, which hanessquently been described and
charted by Ashworth (1987) as ‘lost rivers’ (Figdje The function of culverting was
to facilitate rapid removal of rain-water fallingto the impervious tarmaced surfaces
of the modern city, but also allow urban developtradove the former streams. The
first artificial sewers were a limited, shallow agidcontinuous series of buried drains
constructed under the ethos of the Police Commissgobetween 1792 and 1828
which discharged directly into the nearest rivedt Aamctioned as a local and limited
extension and modification of the existing pre-isitial drainage works. Until the
1840s sewers were predominantly U-shaped and boicktructions, only rarely

being accessible via manholes, and usually budtdeameter of under a metre (Read
1979).

Sewer construction picked up and paralleled thelnagban expansion of the city in
the period from 1830 to 1860 (Read 1979). Loweellemderground construction
took place and purpose-built sewers began to galtyted water some distance to
the river outfalls, with sewers constructed undesteng streets (Figure 2). The

pressures of development and population growthuwaged engineering innovation



and brick construction techniques gradually cameetsupplanted by manufactured
moulded clay pipes, usually ovoid or egg shapets &@hcouraged a better flow, but
jointing was prone to failure. The 1840s and 18b6ge the period of most rapid
growth of the system and a gradual rise in the arhofildomestic sewage along with
increasing industrial waste led to a progressivdinke in the quality of Manchester’s
river water quality, in particular around outfal&/ilson 1990). Wilson explores why
nearly fifty years were to pass before Read’s (29%7ird period saw a partial
solution to this problem, with the constructionaa$eries of twenty-one deeper and
much larger interceptor sewers, designed to céileat to two huge outfall sewers
that led out of the city to a newly constructed aga/treatment works at Davyhulme,
lying in open country next to the Ship Canal (itsglother massive project of
Victorian hydraulic engineering). Davyhulme was stoacted in 1894 and with
subsequent development became one of the largeagsdreatment plants in Europe.
Some 56 kilometres of these brick 4.5metre diansserers were laid, and
connections made between this and the local nesametween 1903 and 1914 (Read
1979). A final phase, from 1911 onwards, saw aseédatch of 16 new interceptors
constructed, work on which was in the main complétg the 1930s. This main
drainage system was, however, not designed towadpestorm flows, which were
allowed to overflow into rivers. Its capacity idldtmited and construction qualities
of the local network were until the 1870s not ugaeatemporary standards (Read
1979).

With a steady or sometimes declining populationftieeis for Manchester’s local
authorities was on maintaining this network in seeond half of the twentieth
century. The oldest parts of the local network bezancreasingly problematic in the
1970s with a series of very visible and disruptegver collapses in the city centre
(Read 1997b) and major investment has been requaineintain water quality and
where necessary reconstruct. The system requegadnt maintenance, and lies
unnoticed beneath Manchester’s streets, apart diarasional explosions from the

build up of sewer gases (Figure 3).

The second focus for hydraulic engineering in tielay with drinking water supply.
In the early years of industrial expansion thers waly a limited engineering

intervention to provide clean water to the city aimdil the middle of the nineteenth
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century Manchester relied upon local sources oéryétom wells, rainwater
collection systems, or the nearest stream. Howdlverdramatic environmental
degeneration documented by Douglas et al. (2002 Pttt (2005) meant rapidly
increased the amount of domestic effluent and imidipollution in this runoff and
consequently the quality of river water declinegtch an extent that by the 1830s de
Toqueville commented on “Manchester’s fetid muddyews, stained with a thousand
colours” and likened the whole city to a cesspoiied in Ritvo 2009: 45). In the first
half of the 18 century the private Manchester and Salford Watgts/@ompany
conspicuously failed to improve this situation tgbout its 35 year existence, with
demand for water frequently outstripping their dialde supply system, and even by
1846 piping only provided sporadic clean waterrtuad a quarter of households
(City of Manchester Waterworks Committee 1974). Natil 1847 when a bill
authorised local control of the company under publvnership did a realistic
mechanism for improving the situation become pdssibhis saw the municipal city
corporation boldly reaching out well beyond itsicikoundaries into the upland
hinterland of the Peak District, and enacting eegimlohn Frederic Latrobe
Bateman’s ambitious schemes for reservoirs in thregdendale valley, connected to
the city by underground eighteen mile long aquedarad a series of service
reservoirs. The first Pennine water reached tlyarcit 851 flowing under gravity, and
the scheme grew in steps to become a impressiwe chaeven reservoirs covering
about 500 acres, was finished by 1871 (Bateman)la&@# continues to supply water,

working much as it was initially designed (Figuje 4

As the reservoirs in Longdendale were being plarametbuilt demand for domestic
water increased. More homes were connected toeal [@ippply and it was becoming
clear that sources nearby in the Peak District digobn be inadequate. Thirimere in
the Lake District was proposed as a second andlewger distance addition, in the
face of considerable opposition from a nascent@masion movement (Ritvo 2009).
The Act authorising the scheme was passed in E4PBthe project to dam the Lake,
raise its level, and construct an ambitious 96 egeeduct to the city was completed
by 1894 (Harwood 1895). Subsequent schemes indke District saw Haweswater
dammed, raising its water levels significantly, &imel construction of a separate
agueduct south to the city (Figure 5). Subsequettignections to other sources in

Cumbria have augmented this supply.
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4. Mapping the hydraulic assemblage

Vast amounts of specialist mapping of these majoastructural projects were
compiled, some of which survives in archives anduhblished reports submitted to
council committees, or as promotional booklets twotinical monographs about the
various schemes. Different genres of spatial reptasion may be identified with
specifications closely related to an often veryc#perole and scale of display. At
smaller scales geographical maps envision the statetworks at different dates,
whilst at larger scales more specialist plans t#taistatus of particular parts of the
hydraulic infrastructure: sewer maps, and detalethitectural and engineering cross-
sectional drawings of dams or flood control systeeveal strongly targeted views of
the system, but also suggest something of therdiffestories of the city, in which
they played at times significant roles. Remarkdibthg has been written about the
mapping of urban hydraulic infrastructure. Thes@sn@ceive barely a passing
mention in standard guides to maps for local hysterg., Hindle 1988; Mitchell and
Beech 2006), or in the journal literature whereretle critical literature tends to
regard them as self-evident icons of fact (seeetample, Gandy 1999). They sit
overlooked in collections where they are incomplefegen hard to access and poorly
catalogued, a somewhat hidden reminder of a latgdiyen infrastructure. Detailed
contemporary mapping of water supply and subteamarfacilities is typically held as
confidential with overtones of security risks irithrelease, exacerbating the rather
secret nature of the cartographic record. In thedisn we describe some of the
characteristics of these maps, as a necessargt@sbefore moving on to offer an
interpretation of their significance.

Numerically the sewer map comprises by far the raiggtificant mapping effort,
perhaps not surprising given the geographical ¢xtethe network. John and Guest
(1986) provide the only useful introduction to the®cuments and the following
section draws heavily on their paper. By 1986 s@;800 drawings and related
documents survived in the archives of working rdsasf what was then the City
Engineers Department of the City of Manchester G@tion, where they were either
stored in large plan books or as rolled drawinggireg from under a half to three
metres in size. Many were already in very poor damuby the time the City

Engineers photographed them in the late 1980gdoage on microfilm and
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established a retrieval system to access informaltiey contained. The fate of the

originals of these plans is now unknown but theyléely to have been destroyed.

The majority of these sewer plans are simple kgh Quality monochrome
documents, usually charting the line of an indialdsewer and a sectional view
(Figure 2), but also sometimes recording the nahtieeodraughtsman, surveyor and
contractor, reflecting a strong degree of profesasipride in quality of drawings.
From these plans it is possible to identify thestg sewer, its construction details,
and the date of installation. No plans seem to lsaveived before 1829. They
sometimes show additional information like streetbwilding layout, or the relation

of the sewer to other adjacent underground uiiitgrmation. Occasionally these
plans were supplemented by hand colouring or harttew annotations. The
rationale for their production seems to have beegutde construction of the
individual sewer and provide a record of what ishie ground for subsequent road
maintenance. In addition to the individual detadegver plans there are examples of
mapped overviews of the local sewer network, ugualéerlain onto an existing
Ordnance Survey base (Figure 6). This sparse stykrhnocratic schematic evokes
in hard copy the current sewer digital map datalthsé now resides in the control of
United Utilities as a digital layer draped acros<5 MasterMap backdrop (Figure
7). Smaller scale sewer maps also exist. For ex@rtgpmap out the location and
interrelations of the much larger main drainageesysinstigated in the programme of
interceptor sewer construction in the early twehteentury (Figure 8). Produced as a
promotional display to persuade council to merithaf capital investment and the
scale of engineering achievement. More schematiesentations of the network and
logical processes evoke notions of a wiring diagrausing as they do on

interconnections and topology, instead of relatiimngeographical features (Figure 9).

At the geographical extremity of the sewage systesme are many detailed plans of
the Davyhulme Sewage Treatment Plant, producetédRivers Department of the
City corporation as part of its planning process,dlso during the ongoing and

subsequent modernisation of the plant (Figure 10).

The laying of water pipes across the city involweach less excavation and detailed

plan records of the historical installation of thistwork do not seem to have
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survived. Coloured overview maps at a smaller scladet the changing distribution
of water across the city though (Figure 11), ang the re-scaling of supply from
Longdendale and the various Lake District Scherfies.detail of these schemes is
recalled in elaborate colour and celebratory déataihe volumes published by
Bateman (1884) and Harwood (1895) (for exampleyfeig 12 and 13). Here the
rationale for publication seems to be much moreadreelebrating the career of the
protagonist authors, and the elaborate engravess-s@ctional plans of dams and
reservoir chart a very different motivation frone tnuch more prosaic working sewer
maps (Figure 14). Various parliamentary proposiais ehart the detail of these
schemes in proposal form, focusing in particulathaneffects on road routes, details
of land ownership and needs for compulsory purcliéisgire 15); the format of these
proposal plans in large folios, on heavy papemaitrery particular aesthetic of
graphics and copious amounts of white space spedke need for a clear display,
but also connotes the seriousness and significainte scheme being proposed for

Parliamentary approval.

Maps sometimes depict extravagant drainage praptsal were never enacted, (see
for example the proposal to divert and then drasedaion of the River Irwell to allow
tram transport along its dry bed; Figure 16). Medepping of the infrastructure
markets the significance of changes to the systeradnsumers and (for the last two
decades) share-holders alike. Contemporary ‘ceiefytdnistories reprint these maps
and reflect a rising local historic interest in tharaulic past (see Quayle 2006;
Hoyle and Sankey 1994).

5. Reading the cartographic imaginaries of the hydraulic mapping of Manchester

5.1 Precise and permanent portraits of progress| professionalism

On one level these maps, plans and engineeringatirsgmight simply reflect many
of the values associated with a progressive vieth@history of cartography. After
all, the large-scale Victorian urban engineeringjguts were above all else imbued
with the spirit of progress: they made the futuoegble. Histories of cartography in
this perspective script changes in the medium aseaitable progression towards
greater precision, and more mapped knowledge,ipgiatlinear narrative of

innovation, improved techniques and heroic advasss, for example, Wallis and
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Robinson 1987). This kind of scientifically-grounidgerspective all too often
presents the map as a universalist and thorougabnpmatic tool to represent the
world, always separate from it, and a device tbasistently simplifies its
complexity, routinely deployed to carry out praatizvork. The western model of
cartographic progress is assumed to be ‘betten’ #it@rnatives. In this model every
human being can map (see Blaut et al 2003), evasevtan and should be mapped,
and there are standardized ways of mapping anadaggicartographic formats. Maps
become objects embodying technocratic knowledgpartaof visual culture, but
where the vision is employed to encagefulknowledge, even if seen as rather
mundane sort of knowing. Surveyors of reservogssiengineers plotting aqueduct
routes and draughtsmen inscribing sewer systerttgsiview simply used a
representation of ‘reality’ to communicate informatabout the world; and their
ability to achieve this tagkasimproved as advance followed technical advanceyTh
also create an aesthetic: a kind of scientificnadrof what can be made to take place.
Draughtsmen enacted their surveys to communicst@alified views of what
engineering knowledge made possible. Many of tmecds in which mapping has
been deployed are, undoubtedly useful: maps diyleaulic infrastructurare now
more detailed. Technologies of productltavechanged. The manuscript map was
supplanted, in turn, by copper engraving, offgbbljraphy and photographic
reproduction certainly facilitated the making o thuge numbers of sewer maps
needed to cover Manchester. The digital imagewedizr supplys more useful than
the paper copy. It can, for example, be associatddmathematical models of flow
rate, to predict in which circumstances, and wiaestorm overflow will occur.
Excavation can be better planned to minimise inganturban traffic. Datdo
proliferate, collected from GPS receivers, higlohetson satellite images, and
automated sensors (e.g., remote rain gauges semeiagurements back via
radio).Geographic Information Systems facilitateitttombination and display by
utility companies. New visualisation techniquksallow different things to be
imagined. And this utility was partly confirmed the connotations of mapping. The
fact that something was mapped gave it a senserofgnence, a tangible existence.
Hydraulic infrastructure was on the map literalhdanetaphorically, even if it
couldn’t be seen on the surface.
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However, this progressive narrative largely igndreswider social contexts and the
more complex nature of the work that the map fetés. It significantly over-
simplifies everyday mapping practices as well. @gndphic representation (like the
space of the city) has been rethought in manyreiffieand productive ways since the
heyday of scientific cartography in the late 197 Dodge et al 2009a).

5.2 Power and profit with philanthropy and probity

Social constructivist alternatives to conceptudimenature of cartography offered by
scholars such as Harley (1989) and Wood (1992)stedtattention away from the
maps as artefact and onto the political work theatachieved. The power of maps
lay in their ability to affirm with certainty a lknbetween place and an interest (Wood
1992). Maps of Manchester’s hydraulic infrastruetur this view can be seen to
embody certain interests above others, often aa®acwith governance or control of
the city and its functions. A Foucauldian readifigheir role saw them as a necessary
part of the great sanitary re-imagining of the ,ait§cessary because they allowed new
modes of rational management of human subjects todtigated. These maps did not
directly discipline their subjects, but they cantgiunderpinned construction and
maintenance of infrastructures which were centraihé ‘rule of freedom’ (Joyce,
2002). Municipal governance and the ethos of divigrovement required new ways
of living to be fostered, hydraulic infrastructuwere one of the key mechanisms for
delivering urban change and these large-scale sshémhich took years to realise)

had to be imagined by mapping their possibilities.

Profit was made in and by the process of mappirafitRor the manufacturers of
pipes, for the water companies, and for the loatiarities able to charge water rates
once natural supplies had been imagined into wraheodities in the mapping. Profit
for the surveyors, and draughtsmen employed taaliseiwhat could be achieved as
well. Profit for the engineering contractors an@diers of materiel using mapping.
And profit for the raft of commercial enterpriséat came to depend on the new
urban infrastructures that are more affordableratidble. So in this view specialist
genres of cartography were invented to solve pdarsocialtasks, which were
closely associated with the continuing processapital accumulation. The various
kinds of network cartography, riparian charts, potional diagrams and sewer maps

described above were each examples of power-kngejeteployed to achieve the
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social work of fostering a more genteel, cleaned, laealthy city, or promoting the
interests of one point of view or another. But taéydepended on a strongly

economic motive.

Semiological approaches to cartography have allaweanings of coded imagery to
be unpacked and apparently neutral authoritatimeegeof representation may be
unmasked as myth (see Wood and Fels 1986 on magh$/@dway and Clark 2003
on building design plans). This kind of readingeafjineering drawings or individual
sewer maps might, for example, highlight their dadtewn visuals rendering plan
view and section, as a denial of human context,aagde the simplification and
omission of social city reifies the civil engineggiand functional status of the
construction. A schematic network plan might beagked as a reduction of the
emergent hybridity of the city to a knowable, cofiaible physical system, through
which could flow unmentionable outcomes of metrdpallife. The hidden function
in the diagrams might then be seen to mirror tteedl hiding of the infrastructure
beneath the city streets. On the other hand thehaoloured plans of reservoir
infrastructure published by Bateman (1884) and tda\(1895) might be read as
affirming the power and achievement of the herguares funding their compilation
and publication, whilst also celebrating the prneciof the engineering science and
the aesthetic skills of the engravers and colaurist

The construction of this visual knowledge itselfswhisciplined: specialist skills and
bureaucracies were needed to maintain and degse ttoded artefacts of
cartographic progress and developed their own psadeal visions (Goodwin 2002).
Cartography and surveying, and more recently rem@tsing and Geographic
Information Science invented themselves and staliwkad practices to protect their
emerging disciplinary power. These specialist eixfppelds played a role in
standardizing the visual forms through which thegressed their ideas. City
authorities traded on this emerging specializaitiotiie tendering processes for the
contacts to build interceptor sewers, where expsualisations of schemes in
mapped form were important rhetorical devices dgptpestablished, visual and
expert knowledge to win the contract (see Dobragz2907, 2008b for an

illustration of this process in London).
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5.3 Performance and practice

More recent theorisation has shifted attention afn@y the cartographic object, and
from the political work it achieved, towards theysan which mapping might be
performed (Crampton 2009), and towards the cultaneseveryday contexts in which
it is deployed (Perkins 2008). Several differemids of critical cartography are
emerging that can usefully interpret the proces$éeploying hydraulic mapping of
Manchester. Contextsoundmapping becomes crucial to the deep explanatan, t
social activity in which the map is enrolled madtehe places where it is deployed
makes a difference, and the historical momentpig of constitutes the memories,
meanings, actions and work occasioned in this dirfglprocess. So instead of a map
representing an interest, or necessarily carrymgutable knowledge to new location
(see Latour 1987), it is seen increasingly, asiakin an agency of its own, with a
social life, called into being when the need arisdse part of a particular social task
(Del Casino and Hanna 2005; Kitchin and Dodge 2007)

So the same map might be deployed to help buittheels maintain it, to recall a
sewer repair task, or to plan an imagined new axtarto the network. For the
draughtsman it might have been the means to gamiiving wage but also a
channel, through which aspects of creativity cdaddlisplayed: a source of pride. It
might now be actively enrolled to subvert or imagaiternatives, sometimes for fun
and in play as well as for work, perhaps in argdleurban exploration of what is now
a hidden part of the urban fabric. It might be aegiby a collector, amassing a
private accumulation of materials, fetishisticddtyowing the past through a quest for
placed proxies of its achievements. To the archimig/hose collection in whose
collection it now resides it might be an artefacbe guarded with care or as a source
of worry given space constraints and budgets eatgd them embarrassingly
uncatalogued. It might become ‘lost’ in a drawethgang dust, be framed as a
‘pretty picture’ on a boardroom wall, or used gwactical tool by contemporary
engineers grappling with a problem. It will be pairdifferent narratives (see Pearce
2008), evoking different affective powers (see KW2@97). The mapping of urban
hydraulic infrastructure in Manchester here becoseesiuch more than either a
scientific transcription, or purely a political deg. The frequently quoted view of the
rhizomatic nature of cartography is seems partiusppropriate for these maps of

hidden but often buried infrastructures:
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“the map ..... constructs an unconscious.... is opehcannectable....detachable,
susceptible to constant modification. It can betoeversed, adapted to any kind of
mounting - reworked by an individual group or sbtmamation” (Deleuze and
Guattari 1987: 12).

6. Epilogue

We started this reflection on mapping with a simpgmette, that sought to evoke a
sense of some of the places and times in which mgub the hydraulic
infrastructures of Manchester might have been.d@gument distinguishes mapping
as a process strongly separate from other aestret&avours, that strive to make
powerfully naturalized and tangible scientific \asizations of the engineered
environment. We conclude, however, that differaougs will deploy the same
spatial representation in very different ways drat tmmutability as a figure
explaining the role of mapping as a discoursedsaasingly being replaced by
mutability. Neutral separation of maps as repregents fails to either account for the
social power they evoke, or their active and powerimbodied performance calling
different cities into being. The many different Maesters matter in the construction
of memories of the city, but mapping itself is ativee agent in many fields of social
life. So rethinking hydraulic mapping of the citgt®es rethinking the urban as
practice and its infrastructures as emerging withgituated and geographically

specific political ecology.
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] Existing rivers

‘Lost’ rivers
————— Abova ground
—_— Below ground

Figure 1. The results of a couple of hundred yeafrshydraulic
engineering have forced many rivers out of sightculverts and
underground. (Source: Drawn by Nick Scarle, Cartat,University
of Manchester, based primarily on data from Ashtat887.)



Figure 2: Lower level underground
construction of sewers under existing
streets. Note, photographic copy of poor
quality original. (Courtesy of the
Greater Manchester County Record
Office.)




DIAGRAM SHOWING AREA AFFECTED BY THE EXPLOSION OF May 392 |901.
To accompany the City Surveyor's Report o the Paving, Sewering, ang Huhways Covemnitiee,

£ dated 11tk May, 1001,
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Figure 3: Mapping the impact of a sewer
explosion event. (Source: Manchester
Council Proceeding, 1902, Volume 2, p.
2182. Courtesy of Manchester Archives
and Local Studies Library.)
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Figure 4: The Longdendale water supply system emvesl in map, section and
tabular form. (Courtesy of Manchester Archives haodal Studies Library.)



Figure 5: Mapping the
aqueduct routes from the
massive Lake District
reservoirs to Manchester,
1917. The sheer scale of the
hydraulic engineering
represented is impressive
(Courtesy of Manchester
Archives and Local Studies
Library.)
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Figure 6: Local sewers
drawn onto OS base map
Note, photographic cop
of poor quality original
artefact.

(Courtesy of the Greater
Manchester County
Record Office.) '
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Figure 7: Screen image of contemporary sewer mappin
by United Utilities. (Courtesy of Nigel Lawson.)




Figure 8: General overview of
major interceptor sewers in
early 20" century. (Courtesy of
Manchester Archives and Local
Studies Library.)

MANCHESTER MAIN DRAINAGE.

PLAN to accompany the City Surveyor's explanation of the Scheme
at a Meeting of the Rivers Committee held 29th December, 1910.
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Figure 9: Flow chart of sewage
processing (Sourcéiow
Manchester is Managed, 1934,

page 117.)
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Figure 10: Davyhulme Sewage Works (Source: AnnagddR City of Manchester Rivers
Department, 1916. Courtesy of John Rylands Univwetstirary.)




MABCHESTER CORPORATION WATER WORKS.

eleton Map of Principal Trunk Mains.

Park Reservoin cn-v-:?;;
L RESERVOIR ReFERENCE

Trunk Mains conveying Water from Godley Reservoir shown by Green Lines
do. do. Gorton Reservoirs do, Yellow
£ do. do. Audenshaw and Denton Reservoirs  do. Parple
S do. Prestwich Reservoirs } o, Blis
and Lake Thirlmere
Thirlmere Aqueduet 3rd Line do, Dark Brown Line
A Thirlmere & Audenshaw mixed do. w w & Purple Line

A
i¢Wlein Black denate height above Ordnance Datum

- T -4 5 2. 7 || Hasevmerr

Trarroro Park

~
~ e ;
| 4 ’r"”;'"%, »,

]

e

“3‘):' >
ADDITIONAL. SECTIONS OF
AUDENSHAW RESERVOIR .

WitrinaTon "/~

Diossury

Seale of Miltes.
Furlongs & 70 5482 10 1 2 7 ¢ Miles
ey :

L T ————

Figure 11: Mapping the addition of a major ring maround
the city to distribute water from Lake District (@tesy of
Manchester Archives and Local Studies Library.)




Figure 12: Sectional plan for Mottram tunnel, a @lielement in Bateman’s gravity-
based scheme to deliver drinking water from Longidésmto Mancheser. (Source: Plan
included in Bateman, J.F. 188#story and Description of the Manchester Waterworks.
Courtesy of John Rylands University Library.)
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Figure 13: Changing Thirlmere from a lake to a colied reservoir. (Source: Insert map
included in Harwood, J.J. 189%he History and Description of the Thirlmere Water
Scheme. Courtesy of John Rylands University Library.)




Figure 14: Sectional plans of second Woodhead ¢@ourtesy of United Utilities,
Longdendale Bottoms office.)




Figure 15: Original Parliamentary plan detailing
the extent of the proposed Torside reservair.
(Courtesy of United Utilities, Longdendale
Bottoms office. Photographic capture by Ben
Lycett.)
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Figure 16: Unrealised plan to divert and drainRneer Irwell between Salford
and Manchester. (Source: Manchester Guardfakebruary 1924, page 10.)



