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2 The Acqua Vergine and

ALTHOUGH THE TIBER PROVIDED ROME WITH WATER
throughout the medieval and Renaissance periods,
we have seen that only one of Rome’s eleven ancient
aqueducts, the Aqua Virgo. still served the city in the
mid-sixteenth century. The Virgo was a low-pressure
line that in antiquity originally supplied the Baths

of Agrippa and later the entire Campus Martius,

the low-lying area at the bend of the Tiber that over
time became densely inhabited. The name had been
changed to Acqua Vergine by the fifteenth century,
but it meant the same thing, the “Virgin's aqueduct,”
and it derived from the original purity of the aque-
duct’s source springs, located at Salone, about sixteen
kilometers outside Rome. But that purity was now
compromised, and the Vergine yielded barely a trickle
of water that sometimes failed altogether. It was Pius
V's avowed goal to provide Rome with a reliable and
pure public water supply by restoring the Vergine at
the same time he cleaned up the banks of the Tiber,
Together these initiatives would create a healthier
situation for Rome's inhabitants. For Pius, a more
salubrious environment would influence both the
physical and the spiritual realms—a cleaner city and
healthier bodies would lead to increasingly whole-
some souls.'

Piecemeal repairs to the aqueduct had been on-
going for more than 120 vears (most notably under
Nicholas V and Sixtus 1V) when the complete resto-
ration was realized in 1570. Although these earlier
efforts are usually referred to as restorations, it might

be more correct to think of them as repairs, since

the Renovatio Romae

thev never dealt with the aqueduct as a whole, Once
the full restoration was complete, it provided the
necessary foundation for the most comprehensive
water-distribution plan developed for Rome since
antiquity. Shaped under Pius's direction, the new
plan {worked out with his advisers and architects) re-
tnained more or less intact for the next three hundred
years, and it provided the impetus for far-reaching
spatial, social, cultural, economic, and administrative
changes throughout the city. It created the armature
for water infrastructure that allowed Pius's imme-
diate successors, Gregory X111 and Sixtus V. and
later Paul V to implement their own, more famous
waterpower agendas. The restoration of the Acqua
Vergine marked the beginning of the real renais-
sance of Rome's water infrastructure. and with it that
of its urban fabric—a renovatio Romae. a physical
transformation that was also understood to be crucial
to Rome's resurgence as the center of the Christian
world

Completing the restoration was a complex opera-
tion that involved an interweaving of civil and papal
administrations, and of public policy agendas that
included public health, patronage, and real estate
development. All had to mesh with available technol-
ogy and a complex. determinative topography. Civil
authorities, known as the Roman Council, were
housed on the Capitoline Hill, while papal authori-
ties were across the Tiber at the Vatican, and the
two bodies competed to dominate the city. Noble

families controlled the civic government: influential
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individuals, known as Conservatori (Conservators),
were elected to the Roman Council annually from the
nobility and were the nominal authorities responsible
for administering urban business. At the same time,
Rome was also the spiritual center of the Catholic
Church. The pope (represented publicly by cardinals
who carried out his wishes) was the most powerful
person in Rome: at the end of the sixteenth century,
he functioned somewhat as an absolute monarch. Yet
to develop the water-infrastructure projects the reign-
ing pontiff needed to work with the Roman Council,
which was sometimes at odds with him as each at-
tempted to control, direct, intercept, and divert water
for personal gain and public benefit. In addition were
the powerful cardinals, whose first allegiance was
often not to Rome at all but to the cities, towns, and
estates of their own families. Nonetheless, they too
were required to demonstrate the Renaissance idea
of magnificenza, public virtue, by making physical
improvements to Rome, which could include building
impressive palaces, churches, and public buildings,
and by contributing to public welfare through chari-
table acts.

Within this context, Pius's plan was implemented
by a group of papal and civic officials with far-reach-
ing responsibilities and powers. They developed
water-distribution strategies, tended bids, awarded
contracts, administered a design-review process,
levied and collected taxes, supervised construction
work, devised standards, assigned water rights, regu-
lated use, and imposed fines. Meanwhile, architects,
engineers, survevors, masons, and other craft work-
ers carried out the restoration. These workers also
designed and built new public fountains, as well as
the conduits and related infrastructure needed to
deliver water to them. In spite of the many conflicts
that arose between the pope and his agents on the cne
hand and the Roman Council (and the people who
actually performed the physical labor) on the other, a
distribution plan was in place by 1572,

The linchpin of that plan was the Acqua Vergine,
only twenty-one kilometers long from its source
at the Salone springs to its terminus in Rome.

Hewn in large part through soft volcanic tufa, it ran

underground along most of its route, in two places

spanning small valleys on low arches that allowed
local tributary streams to flow uninterrupted to the
Aniene, a tributary of the Tiber. After following a
convoluted route from east to north and finally turn-
ing south near the Villa Giulia, the aqueduct tunneled
beneath the Pincian Hill and the Aurelian Wall under
what is now the Villa Medici. Pozzi, access points

that extended down from the ground level into the
specus (the channel) of the aqueduct. aerated the water
and enabled workers to descend into the channel for
maintenance and to remove the calcium deposits

that would quickly build up inside. Once inside the
city walls, the channel emerged from the slope of the
Pincian Hill in an area known in the mid-sixteenth
century as Capo le Case (head of the houses), literally,
the area where the houses ended and the disabitato,
the uninhabited area of orchards and vineyards,
began. From that point, the aqueduct channel had

. originally been carried westward on arches that be-

came taller as the land sloped down to the alluvial
plain where the Baths of Agrippa, which the Virgo
had been built to serve, were located.

In a.p. 537, all Rome's then-functioning aqueducts
were severely damaged or destroyed when the Goth
armies invaded and sacked the city. After that, a gen-
eral lack of maintenance between the sixth and late
eighth centuries and rising ground levels (caused by
recurrent floeding and debris generated from fires,
among other causes) led to the structural deteriora-
tion of the Virgo arcades. As imperial power waned
in the sixth century, the Catholic Church slowly as-
sumed the administration of Rome's infrastructure,
including the aqueducts. By 6oz, Pope Gregory |
had restored the Virgo and perhaps as many as three
other aqueducts; Pope Hadrian I repaired these once
again during the last quarter of the eighth century,
Hadrian's restoration of the Virgo extended only as far
as the area now occupied by the Trevi Fountain, which
then as now acts as the urban terminus of the ague-
duct since the arches near the baths were not rebuilt.
According to the Liber Pontificalis there was sufficient
water to serve the “whole” Campus Martius, but this

may not have been true. for even today there are parts
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of the Campo Marzio that are still unserved by the
Vergine, which has a slightly wider distribution area
than the ancient Virgo.*

Although it is unclear exactly how, or by whom,
the Virgo was maintained over the next several hun-
dred years (or how any such work would have been
financed), the aqueduct was still providing sorne water
to the Campo Marzio in the fourteenth century, al-
though the three other restored aqueducts had ceased
to function in the tenth century. The care of the
aqueduct had been given to the Maestri delle strade
by 1363. These were typically members of impor-
tant Roman families like the Alberini, Boccapaduli,
Frangipane, and Mattei, and they were appointed an-
nually—though often the same men would serve for
several vears in a row. Their responsibility to maintain
the aqueducts, fountains, roads, and bridges had been
established during the period when the popes aban-
doned Rome for Avignon between 1309 and 1377.
50 important was their work to the well-being of the

THE ACQUA VERGINE AND THE RENOVATIO ROMAE

city that by 1363 the statutes of the Roman Council

devoted six paragraphs to the care of the Trevi Foun-
tain, which although of a straightforward design had
three separate basins that may have served different
functions: for animals, for drinking, and for indus-
trial uses like wool making and laundry. The Maestri
gradually increased their influence during the four-
teenth century, but their authority over the aqueduct
extended only from the Trevi Fountain to the edge of
the intramural city—that is, as far as the Porta del
Popolo, less than two kilometers, or about one-tenth

of the total length of the channel (fig. 2.1).
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Once the papacy returned to Rome, the popes
focused their attention on eroding civic control over
public infrastructure. Boniface I¥ invalidated the
rights of the Council and gained greater jurisdiction
over the water supply almost as soon as he was elect-
ed. In a papal bull of 6 May 1389, he reprimanded
the communal government for usurping control over
the Acqua Marrana where it flowed within the city
walls, from Porta Metronia through the ruined Circus
Maximus to the Tiber. The stream had great economic
value, as it was used to power a series of grain mills,
irrigate crops, and water cattle. Boniface returned cus-
todianship, and exclusive use, of the entire Marrana to
the Church of San Giovanni in Laterano and created a
group of conservators known as Difensori dellAcqua
Mariana (as the name was spelled in the papal bull),
the “defenders” of the aqueduct, who acted as care-
takers, collected fees from those who derived benefit
from the stream, and punished unregulated use
(hg. 2.2).*

Even as Rome reestablished its importance as the
physical and spiritual center of the Catholic Church,
Catholicism itself was challenged by outside forces,
principally the Ottomans, who expanded their con-
trol over Asia Minor beginning in the thirteenth
century. In 1453 they conquered Constantinople,
which had been under Western control since 1204,
and the Church perceived the loss as a grave threat to
the entire eastern Mediterranean. Nonetheless, this
moment marked an important turning point in the
renovation of Constantinople's water infrastructure
that may have provided a model for Rome. During the
250 years of Catholic control over the city, the ancient
Roman agueduct that had served Constantinople well
into the tenth century had all but ceased to function,

like those in Rome, But immediately upon capturing

the city, Sultan Mehmed 11 established a new water
department and oversaw restoration of the ague-
duct, The most impressive aspect of this large-scale
program was his restoration and expansion of the
Kirkcesme (Forty Fountains) aqueduct, so called for
the forty fountains it served.’

That same vear, whether conscious of Mehmed 11's
water projects or not, Pope Nicholas V sponsored a
restoration of the Acqua Vergine from the Trevi Foun-
tain to a point along its route well beyond the Porta
del Popolo but not as far as the Salone springs. It is
likely that the noted architect and theorist Leon Bat-
tista Alberti was his adviser for this project, as at the
same time Nicholas commissioned Alberti to replace
the existing terminal fountain with a new Trevi foun-
tain. The entire work was commemorated with an
inscription placed above the basin (fig. 2.3)."

Alberti had presented a draft of his manuscri pt De
re aedificata (On the Art of Building) to Nicholas in
1452. This treatise was a systematic set of criteria that

Alberti felt that humanist patrons ought to employ
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when planning architectural projects. Alberti defined

the role of the architect as a matter of social commit-
ment, of service to humanity. Among the projects
available to architectural patrons (princes, in particu-

lar), Alberti stressed three related themes: the value of

restoring ancient buildings. the importance of provid-

ing a reliable water supply, and the need to distribute

water wisely, saving the best for drinking while also
providing for many other uses. He made these points
most forcefully in chapter 1o of his treatise, where

he opened his argument in support of architectural
restoration —which he linked to the idea of the reno-
vatio Romae— by discussing water infrastructure and
describing how to build and maintain aqueduct chan-
nels and cisterns.”

The renovatic Romae had begun with Pope Mar-
tin ¥V, whose election in Konstanz, Germany. ended
the Western Schism (1378=1417), during which time
rival claimants to the papacy were again resident
in Avignon. In 1420, Martin returned the papacy to
Rome. The restoration of Rome's physical fabric was
part of a new consciousness that Christian Rome was
to be identified with ancient Rome. Yet even with
this potent argument available to him (and possible
knowledge of the work in Constantinople), Nicholas v
did not attempt a complete restoration of the Vergine
from source to terminus. In fact, it is entirely pos-
sible that because Nicholas and his engineers did
not know the actual route that the specus followed.
they were unaware that the Salone springs might no

e Salone

longer be supplying the aqueduct. Rather, t}
springs were thought to be the source of a different
ancient aqueduct. the Aqua Appia, which had not

functioned for more than a thousand vears. In reality

springs closer to the city or tributary streams of the
Aniene may have infiltrated the limited water sup-

ply at that time. Since the Maestri had no mandate
to maintain the aqueduct channel outside the Porta

del Popolo, it is possible that little of the Salone water




actually reached the city during the fifteenth century.
Nonetheless, Nicholas's partial restoration, the first
documented restoration in more than four hundred
years, represented a milestone in the history of
Rome’s water supply, and it may have encompassed a
larger portion of the channel than earlier repair work.
The rebuilding extended perhaps as far as an area just
north of the Catacombs of Santa Priscilla, where the
broken channel crossed through a marshy area that
was fed by local natural springs (see fig, 2.1).*

The restoration was important to Nicholas's plan
to reestablish papal authority over the construction
and maintenance of all urban infrastructures, In 1452,

ust before initiating work on the Vergine, Nicholas
revised the statutes of the Maestri delle strade in an
effort to curtail their influence by placing them under
papal, rather than civil, authority, Nicholas also used
the aqueduct restoration to set a precedent for sub-
suming infrastructure development into an overall
strategy to restore the prestige of the Roman Church
through the renovatio Romae.

Like all structures, aqueducts need constant
maintenance both to ensure their integrity and to
remove the hard calcium deposits that form inside
the channel, buildups that, if not removed regularly,
can stop the How of water. In 1467, Pope Paul 11 had
to authorize another restoration, as did Sixtus IV
in 1475, withdrawing money from the gabella del

tudio (the wine tax that ordinarily supported the
University of Rome) for the purpose (fig. 2.4). Litile
is known about the extent of Paul's restoration, but
that of Sixtus was praised in a highly visible Vatican
Library mural by Melozzo da Forli, and in “Medita-
tons at Tiveli.” a fairly obscure panegyric by Robert
Flemmyng. an English traveler to Rome in 1477. Ina
lengthy, detailed passage in which Flemmyng men-
tioned that the water was “almost lost,” he stated that
after clearing debris from the channel, Sixtus had a

permanent conduit™ built to the Trevi Fountain. The
poem emphasizes the restoration as an important
avic project. Yet Flemmyng never mentioned the
Salone springs, which suggests that he too was un-

aware of the real source.’

Although the Vergine water would have been
contaminated by the marshy area through which the
damaged specus passed, the channel apparently func-
tioned fairly well for another sixty years, during which
time it was repaired at least three times: in 1510, by
Pope Julius IT; in 1513, by Pope Leo X, who also as-
signed income from the gabella del studio to pay for
the work: and again in 1521, when Leo had the ex-
posed arches that ran between the foot of the Pincian
Hill and the Trevi Fountain restored. The full extent
of these works is not known, but according to both
Andrea Fulvio and Bartolomen Marliani, the water
was abundant enough to serve public and private
fountains in the neighborhood of the Trevi.'

When in 1533, after years of extremely constrained
finances, there was a surplus in the papal treasury,
Paul 111 urged the Capitoline administrators to use the
maney to restore the Acqua Vergine. On 27 November
1535. he nominated twelve “gentlemen” to investigate
how the aqueduct might be restored in order “to re-
turn Acqua Vergine water from the Salone springs
to Rome, which had been without it for many centu-
ries,” The implication that water had not flowed for
‘centuries” is an overstatement, but the occasional (or
perhaps frequent) lack of water at the few public foun-
tains would have been a reality, especially during the
late summer following a dry spring. Alternatively, the
staternent could mean that no Salone water — that is
water from the true source —had reached the city for
centuries and that only the water from other springs
located along the route of the broken agueduct closer
to the city was supplying the aqueduct. In any case, in
1536, Johann Fichard, a jurist traveling from Frankfurt,
mentioned that there were few fountains and drink-
ing water came from wells and the Tiber,"

This document correctly identifies Salone as the
ancient aqueduct source, indicating that Paul was
aware of this crucial piece of information, which
became available for the first time in the fifteenth
century. A medieval manuscript copy of De aquaeduc-
tibus urbis Romae, a survey of the Roman aqueducts
written in A.p. 97-98 for Emperor Vespasian by Sex-
tus Julius Frontinus (superintendent of aqueducts),
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was available through reproductions by the noted
humanist Poggio Bracciolini, who on g July 1429
had discovered a copy of the manuscript by Peter the
Deacon at Monte Cassino dating from 1130. Butap-
parently the importance of its information regarding
the Salone springs went unnoticed for more than a
hundred years."

Unfortunately, whatever strategy the “gentlemen”
were interested in pursuing was quickly laid aside
once Emperor Charles V announced his plan of en-
tering Rome in 1536, Money was needed to prepare
and decorate the city for his arrival, and the still-
fresh memories of the 1527 sack that accompanied
Charles's last visit turned Paul's attention to preparing
for a potential assault on Rome. Funds were diverted
to pay for a costly strategic reorganization around the
Castel SantAngelo, specifically at Piazza di Ponte,
where Via Trinitas and Via di Panico had recently
been constructed. An unrealized plan by Antonio
da Sangallo the Younger for new defensive walls for
the Campo Marzio, to run from the Mausoleum of
Augustus to the Pincian Hill, was also proposed. Al-
though defensive issues were paramount throughout
the late 15305 and early 15405, Paul still carried out
important urban projects— in particular, work to
straighten and ornament Via del Corso in 1538 and
the completion of Via Paolina {begun under Leo X
and known as Via Clementina at that time), which
connected Piazza del Popolo to Piazza di Spagna.
{Once the Vergine was fully restored in 1570 this
street provided the most direct route to the first new
fountain, which was placed in Piazza del Popolo.)™

Nearly ten years passed after the project was set
aside before the Vergine restoration was broached
again, this time by the papal librarian Agostino
Steuco, Convinced that the Vergine of his day did
not constitute the entirety of the ancient Virgo, he
conducted a survey to determine the course of the
aqueduct specus beginning in 1545. Steuco, a learned
humanist, had worked for Cardinal Domenico
Grimani in Venice, where he wrote highly praised
polemical works of biblical exegesis before going to
Rome in 1535, the same vear that Paul 111 proposed

THE ACQUA VERGINE AND THE RENOVATIO ROMAE

the restoration of the aqueduct and referred to the

Salone springs as its source. By the time Steuco as-
sumed his position in the Vatican Library in 1538,
we know that his interests included archaeology.
engineering, and city planning, particularly with re-
gard to aqueducts. Not content with reading ancient
engineering treatises, Steuco set out on his own ini-
tiative—with Frontinus as his textual guide —to study
the aqueduct through firsthand observation, just as
the architects Donato Bramante and Andrea Palladio
had done earlier in the century when they studied and
measured the ancient baths and basilicas from direct
observation, Like these architects, Steuco embodied a
rare combination at that time of scholar, theoretician,
and activist,”

Through his efforts to follow the Vergine to its
source, Steuco became something of an expert on
the aqueduct. Perhaps working alone, but probably
with an assistant, he traced the course of its channel
by following the mounds of calcium deposits that
stood alongside the original pozzi along the route.
He may even have had advice. if not actual help, from
Eufrosino della Volpaia, who in 1547 published his au-
thoritative map of the Roman Campagna, Mappa della
Campagna romana al tempo di Paolo 111, which shows
the Salone springs and two aqueduct bridges of the
Vergine. It seems likely that the men would have
known each other’'s work. since they both enjoved
the patronage of Paul 111 during these crucial years.
Regardless. Steuco was able to make detailed obser-
vations, to assess the aqueduct's condition along its
entire length, and to verify (perhaps for the first time
since antiquity) that the Salone springs were the same
as the springs that Frontinus had described as located
sixteen kilometers outside the city. As the aqueduct
ran underground for most of its course, this was an
arduous exercise. In addition to confirming the ag-
ueduct's source, Steuco discovered that the ancient
collection basin built around the springs was gravely
deteriorated and that little of its water entered the
channel. Rather. it flowed into one of the tributaries
of the Aniene that passed nearby. In spite of the dam-

aged basin and channel. he recommended to Paul in



a 1547 treatise, De revocanda in urbem Aqua Virgine,
that they be restored (figs. 2.5, 2.6)."

In anather treatise, De via Pauli et de fontibus indu-
cendis in eam, Steuco explained that the flow of water
from the nearby Salone springs was so great that it
could be defined as a river. Once restored, he argued,
the aqueduct could supply all Rome's residents with
water. He urged the pope not to worry about the cost
of this work, which the architects he had consulted
calculated would be no more than twenty thousand
gold scudi. Further, he explained that the prospect of
having this salubrious water brought to individual
gardens and houses ensured that no one would refuse
to pay for the privilege of gaining access to it. There-
fore, he assured the pope, the cost would be recovered
through domestic sales.”

De via Pauli is of particular interest to urban his-
torians because Steuco clearly demonstrated that he
understood the role that the water supply from the
restored aqueduct would play in the physical rebirth
of the city. In this treatise he proposed to Paul the
construction of three new public fountains, “the most
divine and richest . . . whose jets of water will shoot
to the sky” to ornament Via del Corso (which Steuco
called “Via Pauli” in the pope's honer). New fountains
would be positioned at the beginning, middle, and
terminal points of the road—that is, at Piazza Fla-
minia (Piazza del Popolo), “where the road divides in
two, one heading to Ponte SantAngelo, the other to
Via Lata"; the second “in the middle of that road” (Pi-
azza Colonna): and the third at Piazza San Marco. As
Steuco envisioned it, an underground conduit would
link the fountains along the Corso, providing free
drinking water in addition to ornamenting the city."®

From his discussion, it seems that it was Steuco’s
idea that the fountain in Piazza Flaminia would serve
both ceremonial and functional uses. It would provide
grandezza at the main entry into the city at Porta del
Popolo from the north, and it would provide utilitas
for a new Tiber River port that he envisioned directly
to the west of the gate. The next fountains were
mtended to be landmarks along the major proces-

sional route into the city, and they would also serve as

water-distribution hubs. From the principal fountains

(those at Piazza San Marco and Piazza Colonna) he
envisioned underground conduits that would take
water far afield, to the Pantheon, Campo dei Fiori,
and Palazzo Farnese (the palace of Paul 111), where he
envisioned two elaborate fountains, Finally, Steuco
proposed that water would flow through the entire
city and into the homes of illustrious men and asked
his reader, the pope, “What could be more joyful than
this spectacle?”

In addition to physically ernamenting the city
and providing its residents with an abundant water
supply, the new fountains, said Steuco, like the re.
stored aqueduct, “would enhance Rome as the center
of Christianity, and renew the piety and veneration
for Rome among all Christians (since in the past)
such acts of benevolence and civic mindedness had
awakened a sense of devotion among people as they
venerated Rome as a sacred place.” It is clear that he
envisioned water as an agent of the renovatio Romae,
thus expanding the concept as expounded by Popes
Martin V and Nicholas V. Water would become an
agent to heal the profound sense of physical devasta-
tion that hovered over Rome as a result of the 1527
sack and the 1530 flood, as well as the spiritual deso-
lation caused by excesses of the clergy and growing
Reformation fervor. Restoration of the Acqua Vergine
began to take on a moral purpose —cleansing and
reforming the wayward city as well as wayward souls
and bringing them to a more virginal state. A purified
Rome would be an exemplar for Christian cities
everywhere,"”

Steuco’s survey and his proposal to restore the
Acqua Vergine and build new fountains throughout
the Campo Marzio was part of a larger visionary plan
for all Rome and its immediate territory. In another
1547 treatise dedicated to Paul, De restitudenda navi-
gatione Tiberis, he put forward grand plans to dredge
and straighten the Tiber. build a new port on the river
to the west of Porta del Popolo, and improve other
port facilities along the river in order to facilitate navi-
gation from towns north of Rome, including Gubbio,

his hometown. Thus. in these treatises Steuco
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2.6 The Salone springs appear near

the middle of Eufrosino della Violpaia's
1547 map of the Roman Compagna, while
aboveground ruins of the Agua Yirgo
appear as arched bridges et Bocca d
Leane (1) and near the Church of Santa
Agnese (2] The Pantano dei Gritfi
springs, wiich would later supply the
Acqua Felice, appear in the upper-right-

hand corner, The walls of Rome are
seen in the bottom center of the map,
(Eufrosing della Volpaia, Mappa delia
Campagna romang al termpo of Paolo i
1547 [Rome: Danesi, 114), sheet 2)




outlined a complex urban strategy in which a restored
aqueduct, expanded water distribution, a rejuvenated
Tiber River, and new port facilities were essential

linked components for rebuilding Rome's economic,

political, and artistic status. The fountains that he pro-

posed in De via Pauli would become the most visible
component of Rome's transformation and a constant
reminder of Paul's munificence. Like many visionar-
1es, Steuco had ambitious plans, and unfortunately
none of his suggestions was realized during his life-
time or Paul's pontificate.”

There was barely a trickle of water flowing from
the Trevi Fountain in 1548, and when Julius 111

ascended the papal throne in 1550 conditions were

2.7 As plotted on the 1560 reprint of Leanardo Bufalin's
t map of Rome, water flowed from the Acqua Vergine

to the Trevi Fountain (6). Along the way it was diverted to

ardens including those owned by Pope Julius 1l
1 starting mn 1551), Cardinal Ricci (2; after 1574); Girolamo

Gottired: (3; 1520s), Angelo Colocc (4: 15208), and perhaps
Jal Maonte (5; by the 1550s). (Lecnardo Bufakni,

Rivma, 1651 [Rome: Danesi, 1on]}

dire. Not only was the Vergine supply seasonally

sporadic (depending on rainfall during the previous
six months) but illegal taps and authorized private
encroachments diverted much of the meager supply
to palaces and gardens, One of the most famous of
these diversions (in this case legal) was for the gar-
den of the humanist Angelo Colocei. The aqueduct
actually ran slightly aboveground through his prop-
erty, allowing him to tap divectly into the channel to
obtain water for a highly praised nymph fountain that
had ornamented his garden since at least the 1520s.
Girolamo Gottifredi, who lived farther north near Via
Trinita dei Monti, also took water for his garden, but
apparently he did so illegally. The Conservatori tried
to punish unauthorized use because it reduced the
water available at the Trevi. 5o, although it is generally
assumed that everyone had free access to the water in
public fountains, little may actually have been avail-
able for the general use (fig. 2.7)."

The Roman Council expressed its concern to
the new pope about the deplorable condition of
the Vergine in a decretal of 21 July 1550. In this
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decree, the Council challenged Julius I11 to sup-
port the restoration efforts of the Maestri, who had
complained that they were unable to carry out their
work because the channel was damaged and filled
with debris and broken masonry. The decretal stated

that little water reached the city, and soon the sup-
ply would fail altogether. Thev urged immediate
action in order to maintain the honor of their office
as the conservators of the public realm. But Julius
did nothing, perhaps because he intended to use the
limited supply of Vergine water for his gardens at
Villa Giulia, which lay in a low valley along the route
of the aqueduct. The next year he had his architect
Bartolomeo Ammanati divert a portion of the water to
How to a new nymphaeum. which nestled in a slightly
subterranean cleft, in order to take advantage of the
aqueduct. Julius may also have been thinking of the
1552 apologia by Alessandro Petronio that argued that
Tiber water was superior to all others, even for drink-
ing (fig. 2.8)."

Clearly the situation was untenable, but it was
only in 1560, against this backdrop of disorder and
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water larceny, that the slowly moving wheels of papal
administrative machinery began to turn again with
regard to restoring the Acqua Vergine. Ata public
assembly of the Roman Council on 4 October 15060,
Pius IV appointed a papal commission to oversee

a project to reconnect the aqueduct to the ancient
Salone springs. to restore and clean the entire chan-
nel, and to bring the spring water into Rome “for the
benefit and beauty” of the city. At the same time, two
cardinals were directed to meet with the civil magis-
trates to hear their opinions.”’

The timing is of particular interest, for it coincided
with another concerted effort by the Ottomans to re-
store and expand Constantinople’s aqueducts. At this
time, Sultan Siileyman the Magnificent commanded
Hasan Aga, the director of the water supply, and
Mimar Sinan, the imperial architect. to restore and
enlarge the Kirk¢esme system, and to find new water
sources. Completed between 1554 and 1560-61, this
was an impressive project, and one that far surpassed
the work on the Acqua Vergine. With considerable
speed, Sinan oversaw the restoration of the aqueduct
and the placement and construction of scores of new
fountains. Perhaps this monurental engineering
project in Constantinople, the capital of the Ottoman
Empire and the nemesis of Rome, spurred Pius IV
to action, Completing the restoration was urgent if
Rome were to regain its authority in the face of its

greatest religious foe. “The Turkish peril,” as the Otto-

man threat was called, was real. and communication
between the pope and his agents and spies in Con-
stantinople must have been constant.™

Nonetheless, when seen against the background
of Siileyman and Sinan's recent success and Sultan
Mehmed II's original restoration and expansion of
the Kirk¢esme system, Rome's efforts appear feeble
and mired in bureaucratic sniveling. Whereas work
in Constantinople proceeded in a relatively forthright

manner. this was decidedly not the case in Rome.




Once Pius was ready to proceed. the contract to super-

vise the Vergine restoration was contested between
Pirro Ligorio, the antiquarian and architect who de-
signed the Villa d'Este in Tivoli and the Casino Pio at
the Vatican, and Antonio Trevisi, a military architect,
publisher, writer, and occasional tax collector from
Lecce, who had been resident in Rome only since
1558. But Trevisi had already completed two impor-
tant projects there: a second edition of Bufalini's 1551
plan of Rome and a treatise on the inundations of
the Tiber, Il modo per evitare la inondatione dell Tevere
in questa alma cittd di Roma, both published in 1560.
These two works reveal his broad knowledge of the
city and must have been sufficient to establish his
credentials.”

But Ligorio had hands-on hydraulic experience,
having designed numerous grand garden fountains.
Furthermore, he was also either currently engaged in
or had recently completed his own investigation of
the Vergine and had made on-site analytical drawings
of the different phases of restoration on the aqueduct
channel where it was carried aboveground on arches
outside the city walls. These credentials notwithstand-
ing, Trevisi, a developer of "mysterious systems and
secret methods,” was awarded the contract by the
Camera Apostolica in a secret meeting on 18 April
1561 and named architect to the pope.™

Apparently, the choice of Trevisi was not an-
nounced to the Roman Council until nearly two
months later, when the papal committee supplied the
Conservatori with details about his fee and how the
costs were to be divided between the various constitu-
encies: five thousand scudi from the pope himself;
five thousand from the College of Cardinals; three
thousand from the Cancelleria; and the remaining
seven thousand from the Roman Council (through
taxes). At the same time, Luca Peto, a noted jurist and
civil magistrate who earlier had been the custodian
for the Tiber River banks —and would later be instru-
mental in formulating a new law code under Pope
Gregory X111 —was named project administrator. He
was to bring “Aqua di Salone water to the Trevi Foun-
tain, following the same route as the ancients”—a

route that had been verified by Steuco's research.”

With this, the Camera Apostolica effectively wrest-
ed control of the project from the Roman Council,
Despite the benefit of the Maestri's vast experience in

supervising the maintenance of the Acqua Vergine

for more than two hundred years, the Council was
marginalized once again. In order to protect its own
interests the Council felt it necessary to appoint (in a
secret meeting on 19 February 1562) its own oversight
architect, Bartolomeo Gritti, who was given a mandate
to “review the work on the aqueduct and to visit there
continually” and to report to the deputies appointed
by the Council —Mario Frangipane (also the commis-
sioner of antiquities), Rutilio Alberini, Horatio Nari,
and Luca Peto. Both Frangipane and Alberini were
from distinguished Roman families, while Nari and
Peto had held other important civic positions. Perhaps
in retaliation for being excluded from the selection of
Trevisi, the Roman Council was also slow to remit its
share of the cost: the Camera Apostolica pressed it for
payment on several occasions between g April 1562
and 18 January 1563."

Original documents are scarce, which makes it
difficult for us to understand exactly what work Trevisi
himself might have performed, but his title was ap-
paltatore (contractor). This could mean that either he
collected taxes or he acted as a contractor, and, indeed,
he may have done both—overseeing tax collection to
pay for the work and then supervising and paying for
it. Whatever the precise meaning of the term in this
instance, he quickly found himself at odds with the
minori concessionari delle opere (subcontractors) who
were engaged to complete the work. As an architect,
Trevisi would have been familiar with construction
protocol and techniques, but controversies of an
unspecified nature broke out between him and the
concessionari almost immediately. It appears that he
allowed work to drag on with “incomprehensible and
blameworthy indolence”; the situation became so acri-
monious that Cardinals Giovanni Antonio Serbelloni
{a nephew of the pope) and Benedetto Lomellini, who
were in charge of the papal committee, urged Pius to
terminate his contract because the concessionari were
insisting that Trevisi was impossible to work with.”

Yet Trevisi was not fired. Apparently, work came to
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a standstill: Trevisi's restoration was not mentioned
again in the Council minutes until November 1504,
when it was reported that several Council members,
including Peto, had discussed the subject with the
pope.”

After Pius IV's death in 1565, Pius V reorganized
the workforce and ordered a full accounting of the
progress, while inexplicably retaining Trevisi, who
died within a few months. Peto now assumed a far
more important role, and in his final report, pub-
lished in 1570, he stated that he had been entrusted
by the Council to examine the springs and the entire
aqueduct and to report his findings directly to it. He
informed the Council that under Trevisi little restora-
tion work had actually been accomplished, in spite of
the fact that nearly all the money was gone, In the re-
port, Peto was carefill to cite both Pliny and Frentinus
as precedents for his own work and to compare what
he himself had seen to what they had seen. Yet he
failed to refer to either Steuco or Ligorio's fastidious
examinations, both of which had preceded his own."

Whether Peto knew of their work remains un.
known, but it seems unlikely that he was ignorant at
least of Ligorio's work, which, though unpublished,
was completed only a few vears earlier. Although a
technical report. Petos treatise is also an apologia
intended to highlight his own accomplishments
by linking his work to the more glorious names of
ancient authors, He implied that until his own inves-
tigations the source of the aqueduct was unknown
and that the Salone springs were still considered to be
the source of the Aqua Appia. Later he implied that
it was he who was bold enough to determine that the
aqueduct could be restored. Yet both Steuco and Li-
gorio had already drawn similar conclusions and had
confirmed Frontinus’s statement about the Virgo's
source. "

Shortly after Pius V ascended the papal throne in
August 1566, Rome was ravaged by intense heat and
sirocco winds that led to a particularly brutal epidemic
(probably typhoeid), felt most severely in the Campo
Marzio. The situation was aggravated by standing
water that collected at the foot of the Pincian Hill,

where springs seeped from the hillside, while some
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water also issued from the broken aqueduct channel
in the same area. Although the scientific principles
of water-borne diseases were not understood at the
time, that Pius had at least a rudimentary awareness
that standing water created a health hazard was made

clear in a document of 1569 in which he made the

connection between removing standing water from
the foot of the Pincian Hill and the improvement of
public health. Thus, his agenda for a healthy city and
clean river clearly included draining marshy areas,
a project that also increased his fervor to complete
the aqueduct restoration initiated by his predecessor.
Cardinal Giovanni Ricci da Montepulciano proposed
raising money to restore the aqueduct as a response
to the epidemic. This would have doubly served the
city, improving the water supply and minimizing
standing water by sealing the inner surfaces of the
aqueduct with waterproof concrete.,”

Pius established the Cardinals’ Committee in
Charge of Roads. Bridges, and Fountains {which
| shall refer to as the Water Committee) on 31 July
1567 to oversee and facilitate the restoration of the
agueduct, even though the Maestri delle strade al-
ready held responsibility for the roads, bridges. and
fountains of Rome—another example of the ongoing
struggle by the papacy to erode civil authority. Cardi-
nal Ricci was named head of the committee, and =ix
men made up the standing members: two cardinals
{Flavio Orsini and Giovanni Luigi Cornaro), two papal
officials (Bartolomeo Barrotti, the papal treasurer,
and Monsignor Ludovico Torres. the presidente delle
strade, who supervised the Maestri), and two noble-
men (Ludovico Mattei and Prospero Boccapaduli)
who were appointed deputati dal Popelo romano, dep-
uties for the Roman Council. Six rotating committee
positions were assigned to members of the Council
ensuring that its authority would be diluted. These
included the two Maestri delle strade, for one-vear
terms: three Conservatori, whose terms were only
three months; and the prior of the Caporioni (a group
consisting of the heads of each neighborhood). for
a one-year term. The architect Nanni di Bacio Bigio
{Giovanni Lippi). who had close ties to Cardinal Ricci

was named technical adviser for the project. As with



other cardinals’ committees, the mandate of these
men was to carry out the intentions of the pope rather
than develop fresh policies. ™

These committee members were important indi-
viduals in papal and civic administrations, and they
also owned palaces within the abitato (the so-called
inhabited area of Campo Marzio, Trastevere, and the
Borgo), as well as vineyards, orchards, and gardens
in the disabitato. By the time Cardinal Ricci was ap-
pointed head of the Water Committee, he had already
played an important role in papal finance, adminis-
tration, and diplomacy for some time. Starting out
in service to Cardinal Alessandro Farnese, Ricci had
been elevated to the College of Cardinals primarily
because of his business acumen. He was a papal nun-
cio under Paul II1; the private treasurer of Julius I11;
and commissioner of roads in Rome under Pius V.
He also owned the Villa Ricci (later the Villa Medici),
which stood more than thirty meters directly above
the route of the underground channel of the Acqua
Vergine on the Pincian Hill and therefore appeared
to be too high up to benefit from the water. Another
member, Cardinal Orsini, came from one of the most
ancient and distinguished Roman noble families and
owned several large properties in the Campo Mar-
zio, including a palace on Piazza Navona and a huge
garden near the Mausoleum of Augustus, as well as
another garden on the Pincian Hill. Members of his
extended family also owned important palaces at the
Theater of Marcellus and Monte Giordano. Cardinal
Cormare came from a prestigious Venetian family and
lived at Palazzo Venezia next to his titular church, San
Marco. Monsignor Torres owned a palace on Piazza
Navona, across the street from that of Cardinal Orsini.
The Mattei and Boccapaduli families both had strong
ties to the civic government and owned extensive
properties in the area just outside the Jewish Ghetto:
the Boccapaduli property lay near the main gate into
the ghetto at Piazza Giudea, and the Mattei just to the
north on Piazza Mattei (fg. .1.9#."'

It was another vear before a contract with the
stonemasons and trench diggers who would work
on the aqueduct was signed, on 2 September 1568.
By that time. Tommaso dei Cavalieri, a Roman

Conservatore who had been a beloved friend of
Michelangelo's (and both the subject and recipient
of scores of the artist's sonnets and drawings), had
taken charge of administering the contracts. Later
that month, Giacomo della Porta was appointed to
represent the Roman Council on the Water Com-
mittee after Nanni di Baccio Bigio died. Della Porta's
specific task was to oversee the “construction of the
fresh water—distribution system.” At the same time he
was appointed architectural adviser for a new commit-
tee. “super Aqua Salonis,” to complete the restoration
of the aqueduct. Bartolomeo Gritti, the Council's
oversight architect for the restoration in 1562, as-
sisted him, Della Porta, who arrived in Rome (from
Porlezza, near Comol) in 1559, identified himself as a
sculptor and was also occupied in comprovendi, agree-
ments for the sale and purchase of excavated objects.
Although not yet as well known as he would be at
the end of the century—when he was “generally held
by everyone to be the first and principal architect of
Rome™ —by 1568 he had become highly regarded.™
In 1562, della Porta had apprenticed himself to
Guidetto Guidetti and was assigned to work on the
Oratorio del Crocefisso di San Marcello. Ranuncio
Farnese {to whom Modid's treatise denouncing Tiber
water as unsafe for drinking was dedicated in 1556)
sponsored that project, and Farnese served as a kind
of patron for della Porta well into the pontificate
of Gregory XI1l. On Guidetti's death in 1564. della
Porta inherited Guidetti's commissions, including
construction supervision of the Palazzo dei Conserva-
tori {designed by Michelangelo), the seat of the civic
government. Following the death of Michelangelo
that same year, the Roman Council appointed della
Porta to replace him as architetto del Popolo romano.
After the Trevisi scandal, della Porta's appointment
to the Water Committee and the Aqua Salonis Com-
mittee was specifically recommended because of his
reputation for diligence and honesty —a reputation
Michelangelo had also had."” Furthermore, della
Porta had some experience of working with foun.
tains. In 1563 he supervised the restoration of the
Trevi Fountain for Pius 1V, adding a separate foun-

tain to accommodate horses, and designed a public
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laundry fountain at the site of a natural spring near
the Church of San Giorgio in Velabro.*™ Even so,
perhaps the most persuasive argument for choosing
della Porta for this important project was that he had
worked on the Basilica of Saint Peter’s, respecting
Michelangelo's designs.”

Chosen because he understood the value of au-
thority, including that of Michelangelo and no doubt
also that of ancient Roman precedent, della Porta
would in fact be called upon to devise new strategies
to see the Vergine restoration through to completion.
As work progressed, his responsibilities increased,
and he took on jobs that had previously been awarded
to others. Ultimately, with the assistance of Gritti he
oversaw the repair of the entire length of the channel,
the complete overhaul and amplification of the origi-
nal springs, the restoration of the holding basin at the
springs, the survey for the distribution routes within
the city, the design and construction of a series of new
public fountains, and the design and arrangement of

the conduits to deliver the water to them.

The 3oth of August 1570 was a glorious day in Rome.
Finally. “amid great public rejoicing,” water poured
once more into the Trevi Fountain, the terminus of
the restored aqueduct. After nearly six hundred years
of limited water supply, the aqueduct now delivered
water to the city at the rate of 16,560 liters per min-
ute. But to be truly effective as an instrument of the
renovatio Romae, as Pius V understood, the water
needed to be available in many locations, not just at
the Trevi Fountain, located at the far-eastern edge of
the abitato. Therefore, even before the restoration
was complete, Pius articulated his desire to place a
fountain in front of the Pantheon and another farther
west, in Piazza Navona, for both beauty and utility.

In order to send water to these and other locations, a
distribution plan that was fexible enough to allow for
multiple public fountains scattered throughout the
Campo Marzio had to be implemented immediately.
Della Porta must have begun formulating such a plan
as soon as he was hired. How was he able to conceive
and implement it? Up to this point, the model of an-

cient Rome had been ever present to Pius, the Water

Committee, the architects, the engineers, and the con-

struction crews. In fact, the entire restoration process
was largely an imitation of ancient precedents. But
distributing the water as widely as Pius demanded
would require innovation. Without a viable plan that
took into account the topography through which the
water would flow, the potential of the Vergine to irri-
gate urban growth would remain untapped.*
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ONCE THE ACQUA VERGINE HAD BEEN RESTORED IT
was necessary to distribute its water more widely

in order to rehabilitate Rome's urban fabric in the
way Pius V had envisioned. There was a great deal at
stake: not only were individuals and institutions as
eager to gain access to the water through private foun-
tains as ordinary residents were through public ones,
but Pius's renovatio Romae demanded an abundance
of pure water for grandezza. But because Rome had
been without an adequate water supply for centu-

ries, few members of the Water Committee, or the
engineers, architects. and laborers who would do the
work, were familiar with the planning, construction
and administration necessary to create a water-
distribution system that could supply multiple users
in many locations over the two square kilometers of
the Campo Marzio. Frontinus had laid out the general

ters for distribution in the first century, but it

how useful his recently discovered treatise

De aguaeductibus urbis Romae would have been in
practice and how many of the people involved in the
distribution process were aware of the text

Even from the beginning of the restoration project
it would have been clear that while the quantity of
water was impressive, it could be distributed only to
areas that were lower in elevation than the terminus
of the aqueduct at the Trevi Fountain, which was only

about nineteen meters above sea level. What Rome

needed was an efficient system that was INEXpPeEnsive

in. Gravity How was the

to operate and easy to mai

1 ¥ 1 ¥ ~sild ha |} ]
ogIcal s tor it would nave béen unrealistc to

Surveying the City,
Distributing the Water

use mechanical pumps driven by human or ammal
power to increase pressure, as one might for a garden
fountain,

The principle of gravity How is simple. Essen-
tially, aqueducts are manufactured streams, and, like

ir water flows continuously downhill —in

streams, th

this case, in a covered channel — by means of gravity.

Once the water reaches its destination, it lows into a
large basin fitted with pipes. As the water flows into
these pipes. pressure 15 created; even as the pipes
carry the water to lower elevations. it can, once re-
leased, return to the level at which it left the basin

cult to de-

Yet as simple as this seems. it could be

termine how much water was available and the exact

level of its pressure at a location remote from the

source. During the late Renaissance, as in antiquity, a

not

formula for accurately calculating water flow had 1
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Dell'auucrtenze che fi deuono hauere nel liuellare delli fin
dalli qualis’hanno dacondurre l'acque alle Fonuane.

been perfected, in part because of seasonal variation
in the water supply. Even the vast water-distribution
system of |111}1L'r:;l; Rome — with 11 ;JL|1:II.-‘I'_{11FI'S and
perhaps as many as 1,252 public fountains, as well
as numerous private fountains, imperial baths,

and other water features —had been designed and
constructed to exploit gravity flow without benefit
of accurate hydraulic formulas. In 1570, in spite of

chnical writings by Leon Battista Alberti, Leonardo

I

da Vinci, Taccola (Mariano di lacopo), and Francesco
di Giorgio that were widely known among the edu-
cated elite, and in spite of the rediscovery or survival
if ancient texts by Vitruvius, Frontinus, and Hero of
Alexander. hydraulic projects relied on empirical ex-
pertise rather than precise scientific knowledge.
Gravity-flow distribution depends on many fac-
tors, all of which must be considered when designing
a delivery system. These include the elevation of the

at their source relative to the elevation of the

various neighborhoods to be served, the distance of

the springs from the city, the gradient of the aqueduct

channel, the altitude of any settling tanks along the
route, the material and construction of the conduits
and pipes, and the amount of water flowing through
them. Because Rome's water supply is so pure and
free of debris, settling tanks are typically unnecessary.
Rather, each of Rome's aqueducts (both today and in
the past) delivers water to a distribution basin, called
a castello. Pipes installed in the basin walls then send
the water to public and private fountains throughout
the distribution area—a watershed defined by the
available pressure of water flowing out. From the
spring to the castello, the water flows within the ag-
ueduct channel with room for air circulation above
the stream of water. Once the water leaves the castello
in pipes (buried under the streets), its flow is con-
stricted and pressure is created. The maore pressure in
the pipes and the greater the difference in elevation
between the castello and the fountain. the higher the
water can shoot when finally released (fg. 3.1).°

The elevation at which the water leaves the cas-

tello determines the maximum height it can attain
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in another location. 1f water leaves the castello
pressure at an elevation of nineteen meters, for ex-
ample (its approximate level at the Trevi Fountain

in 1570), that is the maximum height it can attain
when released. Realistically these limits were rarely
achieved during the late Renaissance since any num-
ber of imperfectly understood impediments—such
as the friction created by the rough inner surfaces of
terra-cotta pipes, air trapped in the pipes, water lar-
ceny, and seasonal variations in water supplv—could

he water could jet. Thus, the

interfere with the heigl
new drinking fountains. animal troughs. and laundn
basins that were intended to serve the city had to be

des

water suppli

1ed to function even in the driest vears, when

wolld be lowest. Additionally, the new

civic fountains that were principally intended to orna-
ment the city were expected to produce a dramatic

g, The jets thus |

o De

water display at all t
placed well below the hypothetical level of available
pressure so that water could shoot up vertically or

gush out horizontally with foree (Rg. 3.2)

TING THE WATER

i

A surprising number of issues (which have re-
ceived scant attention in histories of Rome's urban

development) needed to be resolved before Vergine

mntaims

water could flow out to public and private f

Id be

It was crucial to decide how much water shou

where those fountains

reserved for public fount
should be placed, what purposes they should serve

1
1, wate dT1IMAls

{drinking, was 1, ornamer

ich water should fAow to each

and so on), how

and how anv run-off water would be handled. The



3.3 Avallable preseure depended on the angle and bevel
at which distribution pipes were installed in the walls of tha
zquaduct specus (shown here) or a distribution castellg,
n Carlo Forana, Uliissimo fraflato delAcgue Corrents
e, 1606], 62 The Vincent Bugnanno Collection.)

designers and administrators of the system needed
to determine standards for conduit sizes, as well as
the materials from which the conduits were to be
made and the various routes they would follow. Pri-
vate subscribers had to be dealt with as well: decisions
needed to be made about how much water, and at
what cost, should be made available to them, how it
should be distributed, and how it was to be adminis-
tered. These issues were the same as those faced by
the imperial water administrators, but with so little
recent experience on which to draw, the Renaissance
planners found that nearly every step in the distribu-
tion process was essentially a new experience — from
surveying the routes and laying the conduits to de-
signing the fountain basins and developing the ad-
ministrative strategy.’

Whereas ancient precedent had served to outline a
basic approach for aqueduct restoration, experimenta-
tion would now guide the distribution process, The
only exception was how the water was measured; six-
teenth-century engineers used the same simple {and
inadequate) formula, in which the cross-section of the
depth of water within the aqueduct channel was cal-
culated, that the ancient Romans had —a formula that
took absclutely no account of velocity and was there-
fore as inaccurate in 1570 as it had been in antiquity.
Although it was well known that water flow varied
under differing conditions, no one had yet worked out
an accurate method of quantifying these differences.
Water under pressure (that is, water inside a pipe)
was measured by the diameter of the pipe, knownasa
Jfistola. The standard measure in the sixteenth century
was reckoned as an oncia, with the diameter of the
fistola for a single oncia being 2.2 centimeters (one-
tenth of a palmao). Properly installed at a ninety-degree
angle to the wall, a 1-oncia pipe delivered almost a
quarter liter per second, or 19,872 liters per day
(fig. 3.3).°

Available pressure varied depending on the level at
which each pipe was installed in the castello. A pipe
that had been inserted nearer to the upper level of the
water, for example, would have a greater distribution
potential but less pressure, and thus a greater chance
of running dry during drought conditions. Alter-
natively, a pipe inserted closer to the bottom of the
castello would have greater pressure but could not de-
liver water as widely. Nonetheless, its lower position
would ensure a water supply during dry seasons. In
addition, greater water depth created greater pressure
and faster-lowing water. Thus, it became necessary to
ensure that all pipes were horizontal and installed at
the same level; a lower or angled pipe, even if it were
of the same diameter, would draw more water. [t is
a truism that whenever regulations are imposed to
control water access, subversion will occur. This was
certainly the case in Rome, where it had been known
in antiquity that nudging the horizontal distribution
pipe so that it pointed slightly downward would also
increase the flow of water through it. Greedy private
subscribers, pliant watermen who supervised water
distribution, and outright water thieves who tampered
with the pipes in order to augment individual allot-
ments all knew this trick and used it repeatedly to
their advantage.’

Clearly the task of designing an entirely new
gravity-flow water-distribution system was especially
challenging, and whatever strategy was finally ad-
opted would be critical for the future development
of the city. The problem in 1570, as for the ancient
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Romans, was to deliver an unknown and seasonally
variable quantity of water from a specific location and
elevation to a series of fountains located at different
distances and different elevations from the source—
a not inconsiderable task. To further complicate mat-
ters, the Acqua Vergine, like its predecessor the Virgo,
was a low-pressure system that had to serve an es-
sentially fAlat yet wide distribution area extending from
the Porta del Popolo in the north to the base of the
Pincian Hill in the east, then west to the Tiber and as
far south as the foot of the Capitoline Hill, In some
parts of the distribution area there was an elevation
change of less than two meters from the source of the
water (and therefore of available pressure), and under
the best circumstances it was only slightly less than
six meters.

Distribution becomes even more complex as the
number of fountains and private subscribers in-
creases (fig. 3.4). Imagine that a hypothetical hundred
oncie are intended for ten hypothetical fountains: in
theory this means that each fountain could receive
one-tenth of the available supply. The reality may be
quite different. Some fountains may be designated for
more populous districts, or at key industrial areas. or
at formal locations that need more water for impres-
sive displays: other fountains may be intended for
smaller neighborhoods, where the need may be less.
Additionally, some fountains will be located closer to
the distribution castello, while others will be farther
away, and no two will be positioned at exactly the
same elevation. The equation must be adjusted so
that each fountain receives the amount of water it
needs without depriving another of its share. In ad-
dition, the system must be designed in such a way
that all the fountains continue to receive water in dry
seasons. Regardless of how the water is distributed,
the total amount will always be 100 percent. When
a fountain is added, either a new water source must
be made available by tapping new springs (at the
same or a higher elevation) or adjustments must be
made to the amount of water provided to the other
fountains. To illustrate this point it might be helpful
to think of the delicate equilibrium of a mobile. Each

element is calibrated so that balance is established
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and maintained, even though outside conditions,
such as airflow, might change at any time. If any piece
is removed or replaced by an element of a different
weight, the maobile will lose its equilibrium and be
thrown off balance. The same is true if a new element
is added to the maobile. In order to restore equipoise
all the other pieces must then be adjusted —some
might be made smaller, while others might be made
larger, or removed entirely.

As the technical adviser for the Water Committee,
Giacomo della Porta (assisted by Bartolomeo Gritti)
was responsible for developing a distribution system
that would satisfy all these requirements, But where
might he have looked for precedents? There were
at least three general models: existing public water-
works in Rome, nearby villa garden waterworks. and
systems in other cities. There were two aqueducts in
Rome: the old Virgo/Vergine and the Acqua Dama-
siana, neither of which was an appropriate model for
the newly restored Vergine, Before the Vergine was
renovated, it had supplied only the Trevi Fountain, a
few private garden fountains located directly along its
route, and perhaps three or four small public drink-
ing fountains that were fairly close to the Trevi.

On the other side of the Tiber was the Acqua Dam-
asiana, a short, spring-fed aqueduct originally bualt
for Pope Damasus (366-84). Bramante had restored
it for Pope Alexander VI between 1505 and 1507 for
use in the Belvedere, and Matteo Bartolani da Castello
(with Gritti as the on-site supervisor) renovated it be-
tween 1562 and 1564 for the Vatican Gardens. There
it provided water for a few ornamental fountains, a

fish pool, a nymphaeum, the Belvedere Court. and
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for drinking. Some of its water also flowed to a civic
fountain in Piazza San Pietro, known as Santa Cateri-
na, which in turn fed its run-off water to a beveratore
{public drinking trough) that would have been widely
used by pilgrims. Unlike the Vergine, the Damasiana
had a superior head of pressure even though its water
supply was small. Its operational elevation within the
Vatican Gardens was more than fifty meters above sea
level, while the elevation of Piazza San Pietro, where
the terminal fountain was located, was probably no

higher than about twenty meters at that time. Because
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of the high pressure, its water could be displayed in
one of the garden fountains and the runoff could then
be sent to another fountain at a lower elevation, such
as the Santa Caterina fountain thirty meters below it.
This meant that the lower fountain could be relatively
tall (the Santa Caterina was perhaps five or six meters
high}. and it could have a jet of water shoot up in an
eve-catching spray even though the supply was lim-
ited. Displays like this were impossible with Acqua
Vergine water because of its limited pressure, but

Gritti's experience here was to prove invaluable.'
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Della Porta could also have looked at the extrava-
gant new gardens outside Rome, such as the Villa
Lante at Bagnaia, Villa Farnese at Caprarola, and the
Villa d'Este at Tivoli, for a model, but they too were
unsuitable. All were designed and implemented more
or less at a single stroke. and all relied on private,
high-pressure aqueducts with abundant water. The
Villa d'Este, for example, had already achieved enor-
mous fame for the beauty of its fountains and the
profusion of its water. Not only was this villa situated
in a dramatic landscape with impressive topographic
variation, but much of the water flowed directly down-
hill from one fountain to the next, losing pressure
along the way. Since the Campo Marzio was essen-
tially flat, there was no opportunity for water to flow
from one grand civic fountain to another. Rather, each
needed its own dedicated line in order to ensure as
dramatic a water display as possible (fig. 3.5).

A third option for della Porta was to study other
urban systems. Perhaps he was aware of the impres-
sive water-distribution system in Siena, which was
widelv known through treatises written by Taccola
and Francesco di Giorgio— treatises that had been
transcribed numerous times by others. Della Porta
could have been familiar with the system either
through the literature or from a personal visit to
Siena, perhaps during his journey when he moved
from Como to Rome in 1559. Siena's water system
was not as impressive as it had been at its height
between the thirteenth and the mid-fourteenth centu-
ries, but there were perhaps a dozen public fountains
and several minor fountains that were still operated
and maintained by the city. Unfortunately, the Sienese
system, even though it was also gravity driven. was
unsuitable as a model for the Vergine. It was con-
structed around a series of underground channels,
called bottini, that followed promising veins of water
from the seeps where the water appeared on the face
of the hill back into the hillside, going deeper and
deeper to capture more water. Public fountains were
placed at points where the water emerged from the

face of the hill to fall directly into a basin. The most

important and impressive of these was the Gaia Foun-

tain in the Campo (fig. 3.6).°
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It is unlikely that either della Porta or Gritti had
firsthand knowledge of the water-distribution sys-
tem in Constantinople, which was the most highly
developed of any European or Mediterranean Basin
city at the time. Nonetheless, reports concerning the
newly restored aqueducts and fountains there must
have come in along with other reports to Pius V—in-
formation that he would have passed to the Water
Committee and della Porta. As exciting as the news
would have been, its relevance for Rome was limited,
as Constantinople’s water was circulated in an entire-
ly different manner. Cisterns were used to store the
water, which was later distributed rather than allowed
to flow freely. Perhaps cisterns were considered and
rejected by the Water Committee because they did not
follow the ancient model practiced in Rome.”

It was clear that della Porta needed to devise a
modus operandi that responded to and reflected the
specific topographic conditions of the Campo Mar-
zio. First he built a short branch line, which, after
diverging from the main Acqua Vergine channel
under Cardinal Ricci's villa, terminated at its own
distribution castello in the northern part of the city
beneath the Pincian Hill in the area known as San
Sebastianello, just north of Piazza della Trinita (now
Piazza di Spagna). It is probably not coincidental that
the new castello stood at the beginning of Via del
Sebastianello, a new road (opened in 1564) that led
up to the Villa Ricci and to the Church and Monas-
tery of Santa Maria della Trinita at the top of the hill.
Another, more symbolic, advantage of the site was
that a small chapel to Saint Sebastian stood nearby,
In Rome, Sebastian had been identified as a protector
against plague, malana. and other virulent diseases
since at least the ninth century, and this chapel stood
above one of the dampest and most pestilent areas of
Rome.'

Because the Acqua Vergine channel was about

g meters below grade at this point, the new castello

was also located underground. The operational level
of the water in the specus, only about 19.70 meters,
dictated the underground location, This was about
7o centimeters higher than the level at the Trevi

Fountain. 750 meters to the south. Although this may
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sound insignificant, it was crucial to della Porta, as it
increased the available pressure by about 15 percent
over the level that could be achieved at the Trevi. The
decision to build the second castello was vital to the
development of a comprehensive water-distribution
plan —and not incidentally to the economic develop-
ment of the northern Campo Marzio, for it could

serve such areas as the Porta di Ripetta and Piazza

del Popolo that could not otherwise be reached easily
from the Trevi."
On 4 November 1570, the Water Committee put

he castello at

forth a plan to distribute water fron
San Sebastianello to the major piazzas and streets of
the Campo Marzio. But first, before any of the foun.
tains could be designed, money needed to be found

to finance them. A Fountain Commitiee made up of
Ludovico Mattei, Prospero Boccapaduli, and Marcello
Niger was appointed to consider ways to raise money.
In January 1571 a Florentine merchant, Bartolomeo
Bonamici, was sold 180 new tax contracts for this
purpose. The tax, to be levied on all types of meat. had
a value of approximately twenty thousand scudi, for
which Bonamici could charge 7 percent interest. It

was also decided that any money generated from the
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sale of water concessions to private subscribers (who
were still to be determined) would be used to pay for
the fountains. In a secret meeting held on 19 June

the Roman Council studied different pricing

1571,

proposals for the subscriptions and decided that only
cardinals would be allowed to receive more than one

Oncla of Water.

F

On 2 July the Conservatore Tommaso dei Cavalieri
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additional charge of twenty-five scudi. Accordingly,
any additional distance would be charged at a flat
rate of fifteen scudi, The cost would decrease by half
for subscribers who purchased only half an oncia, By
October, the committee had finally settled on a flat
fee of eighty scudi per oncia, with the cost of laying
and making the private conduits to be borne in all
cases by the subscriber. Additionally, these subscrib-
ers were required to pay for the water as soon as they
had received authorization, before the pipes could be
installed. Further, they were required to pay for the
cost of repairing any damage to the street that was
caused by the work —including putting in new paving
if the street were already paved. Finally, although the
eighty scudi per oncia was a onetime fee, the sub-
scriber could be taxed as necessary for maintenance
and restoration of the pipe, The rationale, according
to Cavalieri, was that a flat rate would not penalize
those who lived farther away from the main lines,
and. more important, that the beauty of the city would
increase along with the number of fountains built."
Without specifying an explicit typology, the No-
vember 1570 plan proposed seventeen new public
fountains for the Campo Marzio. Fountains located in
Piazza Colonna, Piazza Sciarra, Piazza dei Santissimi
Apostoli, Plazza San Marco, and Piazza Altieri (at the
Church of the Gesii) would be served by one branch
of the main trunk line, while the other branch would
go to Piazza SantAgostino, the Pantheon, Piazza
Minerva, and Piazza San Eustachio. A second trunk
line would parallel the first but diverge at Piazza
SantApollinare, where it then would divide into two
branches. The first would lead to Piazza Torre San-
guigna, then to Piazza di Ponte SantAngelo and Via
Giulia, the second to Piazza Navona, Campo dei Fiori,
Piazza Giudea, Piazza Mattei, and Piazza Montanara.
It 15 unclear why this number of sites was proposed,
but all were in densely populated areas and many
were near the palaces of important Roman nobles and
cardinals, including members of the committee. No
fountains were proposed north of San Sebastianello
or at the Porto di Ripetta. the northern port on the
Tiber near the Mausoleum of Augustus. And although

two fountains were to stand near it, no fountain was

proposed inside the Jewish Ghetto, These omissions
were intentional, as both the northern area above the
mausoleum and the southern area of the ghetto were
considered physically or socially marginal to the city.
The most efficient routes for the conduits would fol-
low existing streets (fig. 3.7).""

Della Porta may have had access to a new map of
Rome created by Leonardo Bufalini and published by
him in 1551 (reprinted in 1560 by Antonio Trevisi).
This map provided an early ichnography (horizontal
ground plan) of the walls, streets, and major monu-
ments of Rome, yet it was not a scientific plan in the
sense that true distances and elevations had been fully
measured and recorded. Although surveying tech-
niques were widely employed at this time in building
construction and for laying out streets, there was no
survey of the entire city that could provide a uniform
reference, nor were there surveys of individual neigh-
borhoods. The information at hand was precise but
local. More important, contour-elevation mapping had
not yet been developed. It was incumbent upon della

in order to establish relative elevations. The survey

Porta to conduct a survey as soon as he was hired ‘

would then be used to determine where the level of
available pressure would be sufficient. He needed to
form a mental or graphic image of the topographic
relations between the individual fountain sites and
the subterranean castello beneath San Sebastianello
in order to establish equilibrium (both in plan and
in section) across the entire system. To do this, he
needed a datum against which he could measure the
level of the water at the underground castello and ‘
then apply throughout the distribution area, so that
he could confirm that it was possible to deliver water |
to the proposed sites (fig. 3.8)." ‘
Lacking even a cursory description of della Porta's
process or any notes from his survey, we cannot re-
construct his methodology. 1 would like to think that
in addition to using traditional surveying methods,
della Porta would have used his own understanding
of the city around him —an understanding that came
from direct observation and was second nature to any
well-trained and observant architect or engineer in his
position. It does not seem unreasonable to suppose
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that he could have intuitively understood that the
many inscriptions that had been placed on building
facades to record historic Tiber floods could provide
the necessary datum from which to begin his sur-
vey. These commemorative inscriptions marked the
highest level reached by each flood and permanently
inscribed the memory of the contour line that had
been left as a stain on building walls throughout the
Campo Marzio for many years—just as stains left
from the 1966 flood of the Arno can still be seen in
Florence today, more than forty years later.”

We have seen that one of the most alarming Tiber
floods (reaching 18.90 meters) occurred in 1557,
just two years before della Porta moved to Rome
The residual high-water line from that flood would
still have been visible in many piazzas, streets, and
courtyards in Rome, even though some buildings

had been cleaned and restored and new commemara-

tive markers installed. These landmarks — stains and
scripts —would have become familiar to della Porta
during the eleven years since his arrival. Although

this temporary water table sloped imperceptibly until
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it reached the Tiber Island, where its drop was more
marked, it was nonetheless perceived as level, since
the residual stain left by the water as it began to re-
cede was essentially horizontal within each of the
flooded piazzas.

Several markers were available that recorded
Rome’s most notable recent floods — at least nine
markers for the 1495 Aood, nine for the 1530 flood
{the highest yet recorded in Rome), and three for
the 1557 flood —and nearly all of them were situated
within the Vergine distribution area. These included
three inscriptions (one from each of the floods)
that had been affixed to the facade of the Church of
Santa Maria sopra Minerva (see fig. 1.8}, and another

inscription from 1530 located in Piazza del Popolo.
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RIGHT, Tor 3.8 An astrolabe could be used to determine
thi= depth of 2 well from its mouth (as shawn here) or &
d-level shaft in arder to determine the lavel of water

ge. (From Cosimo Bartoli, Del modo df mvsurare [Venice,
1, 42 The Huntington Library, San Manno, California, RB

soTToM 3.9 Paza del Popolo, showing the loca-
fiood markers on the wall at the left (Cornelius
r. Frospativa della nnommnata piazza e Gugha del
fatail, in Meber, Larfe di restituie 8 Roma la tralasc-
patone del Tevers [Rome, 168g), 150, The Vincent

o Collection.)

Using simple geometry and standard surveying
instruments, it would have been a straightforward
task to gauge the difference in elevation between the
level of the water as it fell from the main channel at
the Trevi Fountain and any nearby marker, or even

to stains still seen in Piazza di Trevi. Slightly more
difficult, yet entirely possible, would be to measure
the difference between, for example, the marker for
the 1530 flood placed at the corner of Via del Corso
and Via Otto Cantone or the one at Piazza del Popolo
and the operational level of the water at the castello
at 5an Sebastianello. In fact, the level of water in the
castello exceeded the 1530 flood line by about seventy-
five centimeters, a difference that could be easily
extrapolated for use in the specific locations chosen

for fountain sites, where stains and scripts might also

still exist (Ag. 3.9).
The beauty of this intuitive method is that it al-
lowed della Porta to understand the flood line as a
constant. Against this regulating line the ground
plane on which he walked and on which his fountains |
would stand could be seen to rise and fall. Hence,
variations across the city could be perceived, and
he could develop a new spatial awareness, one that
would influence his work, as the individual fountains
could be designed only after the elevations had been
established. The height of each fountain would then
reflect its unique relationship to the castello, with
taller fountains designed for the lower elevations and
shorter fountains for the higher (Ag. 3.10).
Apparently the Water Committee intended to

implement its proposal for seventeen fountains, but
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given the committee's earlier record with the resto-
ration of the aqueduct, it was inevitable that there
would be delays as the committee and the Roman
Council now disagreed about distribution as well,
Although they had administered other urban infra-
structures like roads for centuries, neither group

had administrative experience with an expansive
water-infrastructure system, which was not only more
complex—for it relied on the vagaries of nature —but
also dynamic and essentially invisible. Nonetheless,
each body wanted to assert control aver the process.
Nowhere was their struggle more apparent than in
the decision to award the contract to construct and
lay the main trunk lines under Roman streets, Like
the Trevisi debacle with the aqueduct restoration, this
contract became the focus of a protracted power play
that led to lengthy delays and costly mistakes,

As in the past, the pope and his cardinals naturally
wanted to retain all the power in their own hands
and to limit the Capitoline magistrates to an advisory
role on the Water Committee. Not surprisingly, the
Roman Council was unwilling to become the mere
executor of the cardinals' decisions, while the Maestri
delle strade, who had nominal jurisdiction over the
streets and piazzas where the conduits were to be
laid and the fountains built, wanted greater author-
ity as well, Having the power to choose the architect
who would actually oversee the work was not simply
a question of prestige. In a decretal of 1571 that was
reminiscent of their 1550 harangue to Julius 111 to
restore the Acqua Vergine, the Conservatori of the
Roman Council reinforced the notion that their au-
thority came from the people, in whose interest,
according to the statutes, they acted as guardians."”

Because of these continued squabbles, which
were raging as they debated pricing strategies, it was
another six months before a contract was let for the
conduits. On 16 May 1571, as both an expedient and
in arder to thwart the Roman Council, the cardinals
unilaterally decided to conclude an agreement with
a sculptor named Fra Guglielmo della Porta—no
relation to Giacomo—to design stone distribution
conduits of his own “invention,” and to supervise

their construction and placement. The choice of

Guglielmo was problematic, and it had immediate
negative consequences. Over his career, he had shown
interest in water (he had made many artistic sketches
of the Tiber and its mills), but apparently he had
never designed a fountain, let alone a delivery con-
duit. What knowledge he possessed that made him
appear to be the right person for the job is unclear.
An interest in water technology is suggested by the
fact that he owned an important treatise by Leonardo
da Vinci (the Codex Leicester) that is concerned in
part with hydraulics, but Guglielmo was primarily a
sculptor, not a hydraulic architect. Certainly he was
qualified to design and execute ornamental fountain
sculptures, but to experts such as Giacomo della Porta
and the Maestri, who were experienced in overseeing
large-scale public infrastructure projects, the decision
to hire him must have seemed ludicrous. The proj-
ect's success depended not on graceful carvings but
on the care with which levels were taken and pipes
constructed. Guglielmo was trusted and admired by
many powerful individuals, however, and in the past
Cardinal Alessandro Farnese and Popes Paul 111 and
Paul IV had all commissioned him for sculptural proj-
ects. Evidently his experience with carving stone and
perhaps his possession of a hvdraulic treatise were
enough to give him credibility in the eves of the Water
Committee,'®

According to the contract, Guglielmo was to
complete the work in two years. The first phase of
construction consisted of two sets of conduits {the
main trunk lines) to be laid from the new San Sebas-
tianello castello, These conduits would pass across
the north end of the Piazza di Spagna to Via del
Croce and then turn south to pass under the piazza |
and turn west at Via Santa Maria in Trinitd (now Via
dei Condotti— Conduit Street—in reference to the
conduits laid under its roadbed) to Via del Corsc, At
this point, one line would head west toward Piazza
Navona, and the other would turn south down Via
del Corso toward Palazzo San Marco, the residence of
Cardinal Cornaro, a member of the Water Committee.
On 6 June 1571, two weeks after Guglielmo's contract
was approved, construction of the first length of con-

duit began, That same day, Giacomo della Porta and
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Gritti signed a contract to employ two masons, “male]
stro Johannes, alias Abraham Michael de Carpo, and
Ludovicus de Belinzono™ to construct the castello at
San Sebastianello and provide it with two basins

{fg. 3.11)."

Shortly thereafter, the Water Committee put forth
a second proposal, which represented a major change
in water-distribution strategy from the original plan of
November 1570. Unlike the earlier proposal, a foun-
tain was now recommended for Piazza del Popolo at
the northern entry inta the city (the Porta del Popola),
an area that was much less densely inhabited than the
rest of the abitato, and another was proposed for Pi-
azza Santa Maria in Trinitd, which stood at the bottom
of the Pincian Hill. A third fountain was recommend-
ed at the Church of San Rocco near the Tiber River. In
the new document, two fountains instead of one were
proposed for Piazza Navona, and several sites were
eliminated, including Piazza Mattei and Piazza dei
Santissimi Apostoli (fig. 3.12)."

At that time, the Arco del Portogallo, which stood
more than a half kilometer to the south of the Porta
del Popolo. was symbolically the northern limit of
the abitate. Located near the Church of San Lorenzo
in Lucina, the arch was considered the gateway to
Via del Corso since the area to the north was filled
with orchards, gardens. vineyards, and an extensive
open drain known as Chiavica di San Silvestro, while
the area between the Monastery of San Silvestro and
the foot of Monte della Trinita was described as a
swamp. Via del Corso was tortuous even at the best of
times, and it was transformed into a canal whenever
it rained. Nonetheless, the decizion to send water
outside this physical and symbolic boundary of the
abitato reflected Pius V's desire to create a northern
magnet to help alleviate congestion in the Campo
Marzio. This in turn was likely to stimulate economic
development and property speculation once the de-
tails of the plan were made public. In any case, many
Water Committee members already owned property
in the area, which by this means suddenly became

desirable real estate.’
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Although it was not stated explicitly, the three
newly proposed fountains also must have been in-
tended to ornament and serve different types of city
gateways, A fountain located at the Porta del Popolo
would be particularly important for the fast approach-
ing Jubilee Year, 1575. as thousands of pilgrims would
have their first glimpse of Rome, although they may
have already had their first taste of Vergine water at
a beveratore on Via Flaminia built by Julius 111 that
used run-off water from his nymphaeum, This was
the first Jubilee to occur after the Council of Trent,
and an estimated four hundred thousand pilgrims
flooded into the city with renewed religious fervor,
even though plague raged throughout Italv. The San
Rocco fountain would have been especially useful at
the busy Ripetta port. which like the Porta del Popolo
was a vital gateway into the city, Finally, it seems logi-
cal that a fountain in the Piazza della Trinita would
have served as a gateway for Vergine water in the
northern part of the Campo Marzio. In this way. it
would be similar to the Trevi Fountain, which termi-
nated the main trunk of the aqueduct and physically
and symbolically announced the arrival of Vergine
water to the place where it was made available to the
city. There was no possibility of building a fountain

for the short branch of the aqueduct that terminated

at the San Sebastianello castello, since it was about
nine meters below the ground. Therefore a fountain
in the nearby Piazza della Trinita — the first conve:
nient location at a low enough elevation —would offer

an ideal opportunity to publicly announce the entry






of the water into the north of the city and provide a

fitting termination to the vista down Via Paolina {now
Via del Babuino). The importance of bringing water
to these sites in order to spur development north
and east of the Arco di Portogallo is made clear by a
comparison of Antonio Dosig's 1561 plan of Rome
(fig. 3.13) with Mario Cartard’s 1576 plan (see fig. 2.5);
by 1561 these areas had become much more densely
inhabited.

As with the first distribution plan, fountains were
proposed for the most populous neighborhoods
and for many piazzas where important palaces were
located, including those of five of the permanent
members of the Water Committee (though they were
not mentioned by name); Cardinals Orsini, Ricei,
and Cornaro, Monsignor Torres, and Prospero Bocca-
paduli of the Roman Council {whose family, like that
of Cardinal Ricci, had arrived from Montepulciano
several centuries earlier). Fountains were proposed
for Via Giulia, “halfway along the street” near Cardi-

nal Ricci's palace (now Palazzo Sacchetti): in front of
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Cardinal Cornard's residence, the Palazzo Venezia at
Piazza San Marco; and at Piazza Giudea, which was
located outside the main gate into the newly enclosed
Jewish Ghetto, near the palace of Boccapaduli. Most
interesting was the fountain proposed for the south
end of Piazza Navona directly in front of Palazzo
Pasquino (Cardinal Orsini's palace), which stood op-
posite the palace of Monsignor Torres, where since g
April 1570 Cardinal Orsini had possessed the right to
control a hundred-palmo square area, over a corner of

which the fountain was to be placed. Fountains were




also proposed in front of Orsini properties at Monte
Giordano and Campo dei Fiori that were owned by
members of his extended family (fig. 1.14).

In addition to the obvious private benefit of easy
access to water for their palaces, committee members
could also claim public benefits of various kinds.
Proximity to a fountain would reflect the importance
of a cardinal and his extended family, his status
within the papal court, and his role in bringing water
to the city; it would also express the Renaissance idea
of magnificenza, or public virtue. The cardinal could
thus appear to fulfill his responsibilities as an archi-
tectural patron and benefactor of the city without, in
many instances, spending much money. Here the
cardinal's obligation to improve the physical fabric of
Rome, imposed as a responsibility by the papacy, was
neatly conflated with an opportunity to aggrandize his
own prestige and that of his family.**

Della Porta advised the Water Committee that con-
struction should begin immediately. Nine fountains
were slated, one each for Piazza del Popolo, Piazza
Colonna, Piazza della Rotonda, Piazza San Marco,
Campo dei Fiori, Piazza Giudea, and Piazza Mon-
tanara, and two for Piazza Navona. Although little
remains from della Porta’s survey, his 1571 drawing of
the proposed route for Guglielma's conduits between
San Sebastianello and Piazza Navona demonstrates
the care with which he studied the various sites (see
fig. 3.11). The drawing shows the location of several
underground bottini, two civic fountains, one at each
end of Piazza Navona, and a drinking trough in the
center and carefully delineates the ground plans
of several private buildings (including the Palazzo
Aragona at the corner of Via della Scrofa and Via Trin-
ita), religious institutions (including the Churches of
Sant'Agostino, San Luigi dei Francesi, and 5an Gia-
como dei Spagnoli), and the Collegio Germano. The
plan may have helped determine the location at which
each building would connect to the trunk line with a
dedicated pipe. In 1576, residents in these buildings
were among the first to receive private concessions
trom the conduit that would later cross Piazza Navona
from north to south, including Ottavio Gracco, the

Water Committee’s notary.™

All the selected sites, with the exception of Piazza

Colonna and Piazza del Popolo, were in densely
populated parts of the city located between Via del
Corso and Piazza Navona, and many of them were

important commercial sites in residential areas. All
of them, including Piazza Colonna and Piazza del
Popolo, were among the largest open spaces in the
Campo Marzio. Campo dei Fiori, Piazza della Ro-
tonda, and Piazza Navona all served as public markets
(the campo also hosted public hangings), while Piazza
Giudea, just outside the main gate to the ghetto, was
especially important as the location where rags and
old clothes were purchased for papermaking. Piazza
della Rotonda, in particular, had a profound reso-
nance for Romans since the Pantheon (La Rotonda)
was not only an obvious reminder of the city's impe-
rial history but had been converted to Christian use
in the seventh century as the Church of Santa Maria
ad Martires and as such was a prescient example of
the renovatio Romae. In addition to being a large
public market, Piazza Navona was also a key site for
ceremonial and festival occasions. Piazza Montanara,
always teeming with peasants who came to the city
looking for work, stood immediately adjacent to the
ancient Theater of Marcellus. The need for public
fountains would indeed have been greatest at points
such as these, where the drama of quotidian life was
enacted.”

Piazza del Popolo, Piazza Colonna, and Piazza
San Marco (sites that Agostino Steuco originally
proposed in 1547) were all located along Via del
Corso. Although the Corse more or less marked the
eastern boundary of the abitato in 1570, it, and the
piazzas along its length, played an important role
in the ceremonial and diplomatic life of Rome. It
was along this street that many ritual processions of
important state visitors moved through the city from
the Porta del Popolo to Palazzo Venezia before turn-
ing northwest to cut across the Campo Marzio to the
Ponte Sant'Angelo and then to Saint Peter’s. The new
fountains encountered along the route would impress
visitors with their beauty, slake the newcomers’ thirst,
and reinforce the idea of papal munificence—a
benefit of particular importance during the 1575
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Jubilee. On 7 July 1571, with all these considerations
in mind, the Water Committee decided that Vergine
water would flow first to the Piazza del Popola, which
was located only 750 meters away from the castello,
closer than any of the other proposed sites.”

But some unanticipated problems needed to be
resolved before the fountains could be built. In June
1571, Guglielmo della Porta began constructing the
first trunk line, using a type of travertine known as

“pietra de la cava d'Orta” (stone from the Orta quarry),

which he described as being similar to marble. There
were three sizes of pipe that made up the conduits.
They were six, eight, and twelve palmi in length
{approximately 1.3, 1.8, and 2.7 meters) depending on
their use, with a center bore 1.5 palmi (33.5 centime-
ters) in diameter to carry the water. Guglielmo was to
be paid thirteen scudi per canna, a price that included
constructing the necessary vents, purgation chambers,
access points for cleaning the conduits, iren bars,
lead. mortar, stuces, and junction boxes (bottini). Two
masons, Francesco del Schela and Andrea da Orta,
were in charge of manufacturing the conduits. ™
Technical problems became apparent during the
first test, which occurred in October 1571. after only
a hundred meters of the conduit had been laid. Or
dinarily, a test was conducted to determine whether
the course had been properly surveyed to ensure a
constant gradient for the conduit and assess available
pressure. In this case, it seems that the survey had
been correct, but the material failed to perform as
planned. According to the reports made at the time
the stone conduits leaked “like a sieve,” allowing

water to fill the deep trenches and even to flow out
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into the streets—travertine, unlike marble, is porous.
The conduit could not be repaired. Work ceased im-
mediately, and Guglielmo della Porta was fired.™
Even though this test may have been conducted be-
hind temporary hoardings, it took place directly under
the windows of the Palazzo Jacobilli, the residence of
the French ambassador. The Aowing water—and the
resultant standing water —would have alerted him
and everyone nearby to the failure. In his report on
the damages, Giacomo della Porta commented that
the excavated earth, which was left in heaps at the
edges of the open trench, fell back into the ditch, un-
doing most of the work that had been accomplished
up to that point. The inability of the Water Committee
to supervise the work was the greatest impediment
to the timely completion of the project, but Pius V
must also be held culpable for granting the commit-
tee too much power and for approving the unsuitable
choice of Guglielmo della Porta, Had the Maestri
delle strade, with their extensive experience of over-
seeing urban restoration and construction projects,
been given greater authority to choose an experi-
enced hydraulic architect and to supervise the work
themselves, such problems might have been avoided.
Fortunately, the Roman Council had already decided

to use terra-cotta for the conduits leading to Piazza
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del Popolo. Terra-cotta pipes could be manufactured
and installed quickly, and they cost only four scudi
per canna, rather than the thirteen scudi for stone
pipes. Because laying the main trunk lines to Piazza
Navona and elsewhere was now seriously behind
schedule, all the stone conduits were removed and
replaced with terra-cotta pipes. It is unclear who toak
over the supervision of laying the new conduits, but it
was probably Gritti, as Giacomo della Porta's name is
not mentioned in this regard until June 1573, at which
point the two jointly supervised construction.”

From the start, a pattern was set that continued
for the next three hundred years, in which topog-
raphy created an invisible boundary line for water




distribution. Within the line, pontiffs and members
of the Water Committee could use the gift or sale of
a water subscription to repay debts (both financial
and social), strengthen familial and institutional alli-
ances, support charitable institutions, honor services
rendered, and curry favor. By 1572 water had already
been promised or delivered to five private subscribers
along the stretch of Via Paolina that was closest to the
castello at San Sebastianello. In April 1572 a mason
was paid for a trench he had made that carried the
new terra-cotta conduit from Via Paolina (where it
branched from the main line) down Via Gregoriana to
a new fountain at the Hospital of San Giacomo degli
Incurabili near the Tiber. At the same time, Tommaso
Manriquez, who was the “master of the Sacred Pal-
ace” (that is, the Vatican Palace), was awarded water
from the same conduit for his residence, located
where the Collegio Greco now stands. It cannot have
been a coincidence that several important players in
the Acqua Vergine project already owned properties
along its route, including Cardinal Orsini, who owned
a large garden between Via Paolina and Via del Corso;
some financial backers for the restoration; Maestri
delle strade; and people closely related to them.

Two nobles, Alessandro Grandi, who had provided
financial support for the restoration in 1561 under
Pius 1V, and Horatio Nari, a member of the original
aqueduct committee for the Roman Council, also re-
ceived water gifts in April 1572, These may have been
the only water donations made by Pius V, who died
on 1 May 1572.%

Pope Gregory X111 ascended the papal throne on 13
May, and that same month a mason was contracted to
build the channel to carry the last stretch of conduit
down Via Paolina, a sparsely populated street that
provided the most direct route to Piazza del Popolo,
where it would serve the first civic fountain. The
conduit had reached Piazza del Popolo by the end of
1572, and it seems likely that a temporary basin of
some sort was available to receive the water while the
civic fountain was under construction. Early the next
year, Aloisius Lilius, a physician and an astronomer
who at the time was devising his new plan to reform

the calendar (what became known as the Gregorian

Calendar in 1582) for the pope, received a water gift
from Gregory.”

Nobles, cardinals, and other influential people
who lived along one of the distribution routes could
optimistically expect to acquire some of the water for
personal use through purchase, as a gift from the
Water Committee, or directly from the pope, Typically,
a private connection required that the individual or
community (such as a monastery) solicit the com-
mittee for an allotment; the committee would then
decide whether the water would be sold or donated
to the applicant, who then was issued a permit. As in
antiquity, money collected from the water subscrib-
ers was used to defray costs, and in the case of the
Vergine, the money was earmarked specifically for the
construction of the new civic fountains, such as the
one intended for Piazza del Popolo.™

By 1573 many more subscribers were receiving
Vergine water. Among them were Dottore Diego An-
drade, Vicenzo Compagno, and Francesco Bonviso,
each of whom received small allotments for their
residences on Via Santa Maria in Trinita from the
main conduit that ran under that street—a street that
was already being referred to as Via dei Condotti. In
September 1573, the Hospital of SantAmbrogio on
Piazza San Lerenzo in Lucina received half an oncia.
And by November 1574, when a thousand terra-cotta
pipes were being manufactured every month, water
was Howing as far west as the Monastery of Santa
Maria in Campo Marzio. Street by street, as fast as the
terra-cotta pipes could be laid, the infusion of Vergine
water was giving new life to the Campo Marzio as the
major trunk lines were tapped for private fountains
located in the buildings that flanked their routes.

By February 1575, there were nearly thirty palaces,
houses, and monasteries and two hospitals with pri-
vate water supplies, in addition to temporary basins in
Piazza del Popolo and Piazza Navona, These private
fountains were located in the area bordered by the
foot of the Pincian hill, Via della Ripetta, Piazza San
Lorenzo in Lucina, and the Church of San Giacomo
degli Spagnoli at Piazza Navona (fig. 3.15)."

By December 1575, water had penetrated even
more deeply into the Campo Marzio, and the number
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of subscribers had nearly doubled. Conduits now
stretched as far as the Church of San Luigi dei Fran-
cesi and Piazza della Rotonda to the east of Piazza
Navona, and Piazza Cardelli (where Bartolomeo Gritti
lived) to the northwest. By 1577, water had reached
Palazzo Lancellotti ai Coronari, but these private
concessions represented only about fifty oncie of the
total supply. Nonetheless, this was an impressive
quantity of water (about gg3,600 liters per day) to be
monitored and used, and several kilometers of public
and private conduits to be maintained, The intricate
nature of the distribution system is made clearin a
diagram from the 1720s that lays out the pipelines for
seventeen private subscribers who received Vergine
water from a small bottino located 1n the garden of
Cristoforo Cenci in the Campo Marzio (fig. 3.16)."

Also, any run-off water had to be dealt with on-
site. Because of the low level of pressure, water would
have been available only to courtyards and rooms on
the ground Aoor and to basement cantine (storage

and workrooms). Because water lowed constantly,
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measures needed to be taken to ensure that runoff
did not floed the basements. This had profound
implications for the further development of urban
infrastructure, as it implies that a removal system for
the overflow water from individual buildings —that is,
a system of private drains that linked to public drains
{which in turn were directed to the Tiber)—had to be
installed at the same time,

Soon each property that received water was marked
with a cassetta idrometrica (water meter), which was
placed on its street facade, whose level varied from
building to building depending on its elevation at
grade. This device, invented by Monsignor Biscia (at
the time presidente dellAcqua Vergine), modulated
water flow. Over time, some (perhaps all) buildings to
which water was delivered also bore a pietra di livello
(“stone of the level,” an inscription) that indicated the
source of the water, including both the name of the
aqueduct and the specific castello, and sometimes,
like the flood markers, the exact level of the water
available in that location (fig. 3.17). The earliest extant
record dates from 1602. It mentions another pietra
di livello in the garden of Fabrizio Nari. This was the
same property located at the foot of the Pincian Hill
that was once owned by Horatio Nari, a member of
the original aqueduct-restoration committee. The doc-
ument mentions that the inscription was repositioned
at the same time that the Acqua Vergine delivery pipe
(the fistola) was reinstalled, Some nineteenth-century
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meters and a few of the inscriptions still survive, and
from them it is possible to visualize how the water
that was available to each building would have been
constrained by the level of pressure it could attain.
Although the water meters were a bit unsightly, they
nonetheless could be seen as a mark of social status
for they indicated that the owner could afford to pur-
chase Vergine water for a private fountain or, more
advantageously, had received it free from the Water
Committee or pontiff. As private water conduits
were typically carried under the entry portal to the
palace (for easy maintenance) they often led straight
ahead to a courtyard fountain, which could then be
glimpsed, and admired, through the open door from
the street.”

By 1583 (and perhaps sooner), it had become
law that any distribution fistola must be placed at a
specific level, defined as 15 oncie (oncia was a linear
as well as a liquid measure), or 27.9 centimeters,
below the level of the cassetta idrometrica, as dic-
tated by the Water Committee. Thus, for example,
if a courtyard, workshop, or kitchen fountain was
designed to be the access point for the water, the
precise level at which any spouts could be positioned
could not be negotiated. While this restriction placed
@ restraint on the fountain designer. it was necessary
in order to ensure that no spouts were inserted below
that line. where pressure would be greater, which
would illegally increase the flow of water,™

Thus, along with the boon of fresh water came
the responsibility of being open to inspection by the
Water Committee, which needed access to the meters
from the public streets for maintenance and to moni.
tor illegal use, which quickly became rampant. No

SURVEYING THE CITY, DISTRIBUTING THE WATER

organization or person was immune from scrutiny,
Even monasteries were required to comply. Bottini
and cassette were placed outside cloisters so that the
committee could regulate them without violating the
rules of cloistered life. Even cardinals and members
of the nobility were discovered to be scofflaws, and
sometimes graft ran in families. Both Girolamo and
Alessandro Gabrieli were fined for water fraud: Gi-
rolamo because his garden fountain was drawing too
much water in 1581, and Alessandro for tapping into
the runoff from a public drinking fountain in 1584.
Fines could be severe—as high as two thousand scudi
and the loss of all water rights — but were generally
limited to five hundred scudi for gentlemen, and
three lashings for offenders beneath that rank.’

In 1575, by which time water was Aowing to nearly
fifty private fountains, the first civic fountain was
finally inaugurated in Piazza del Popolo. Because the
elevation of the piazza was only about five meters
lower than the castello at San Sebastianello, the foun-
tain was small —only four meters high. It was a rathe
modest yet elegant affair that would not have been
out of place in any Italian Renaissance piazza. The
lower basin, designed by Giacomo della Porta, had a
deeply carved and fluid profile that would become a
hallmark of his fountains. The basin was placed above
the street level on three wide shallow steps, and a
carved stone chalice, shaped rather like a goblet with
a flat wide bowl, stood in the center of the basin. The
chalice, in turn, was surmounted by a pdtera. a kind
of symbelic inverted ancient chalice (in this case with-
out a stermn) used for libations to the gods. In its center
was a modest jet of water. which symbolically might
have recalled the missing stem. A test must have been
conducted to ensure that there was adequate water
pressure available for a fountain in this important
piazza. Nonetheless, it was determined in 1577 that

the fountain was too tall to display Vergine water
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properly, which probably meant that the jet of water
was not suitably impressive. In the autumn of that
year the patera was provided with a new, shorter
pedestal, “in order to lower the fountain” (fig. 3.18).
What had happened in the meantime? And why didr't
Giacomo della Porta suffer the same fate for this de-
sign flaw—one that could be seen by anyone entering
through the Porta del Popolo—as Guglielmo della
Porta had in 1571 for his negligence with channels
and pipes, or as Antonio Trevisi had in 1565 for fraud
related to the aqueduct restoration?™

Two possible explanations have relevance, both for
della Porta personally and for the fountain design.

The Piazza del Popolo fountain drew about fifteen

Orierfofi lr mamps o Roma alle pasr of ps del 5P

oncie for its own use, and, although more than fifty
private subscribers and charitable institutions were
receiving dedicated water supplies from the castello at
San Sebastianello, there were originally no other civic
fountains. As we saw, about fifty oncie of Vergine
water were carried from the castello to these docu-
mented private subscribers. Even so, it would soon
be discovered that many subscribers were illegally
drawing additional water, thereby seriously dimin-
ishing the public supply. Then three additional civie
fountains had begun drawing water (probably fifteen
oncie each) from the same castello as the Piazza del
Popolo fountain by 1576. Even if more water were di-
verted from the main specus into the channel at San
Sebastianello for the new fountains, the level of avail-
able pressure in the castello would have been altered,
perhaps reducing the already low level of pressure
available to Piazza del Popolo.

1t seems that it took several years to fine-tune the
distribution strategy, and apparently it was not until
1583 that a plan finally evolved and was fully imple-
mented to ensure that all fountains drew water at
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the same level in order to equalize pressure across
the system. That plan described the level at which
every access pipe was to be installed for public foun-
tains and insisted that each pipe must be installed
at a ninety-degree angle to the castello wall. Pipes
or siphons that angled downward were specifically
prohibited because they would draw off more water
than their share, decreasing pressure throughout the
entire system. By 1583 it had become clear that any
new trunk lines would have to be linked to either a
new basin at San Sebastianello or an entirely new cas-
tello since the structural integrity of any basin could
be compromised by too many connections. A new,
smaller castello and a fountain were built where the
Acqua Vergine passed by Piazza del Bufalo, and some
fountains, including the one in Piazza Colonna, were
then supplied from it rather than from San Sebas-
tianello. Apparently it was not until 1585, under Sixtus
V. that any new Vergine fountains were authorized or
new private allotments of Vergine water resumed. "
Rainfall. or lack thereof, may provide another rea.
son for replacing the upper basin. It takes from four
to six months for rainfall to percolate through the
layers of volcanic soil that overlies the catchment area
that feeds the Acqua Vergine springs, located more
than thirty meters below ground at Salone. Perhaps
the test for available pressure, which would have been
made before the fountain was completed and cer-
tainly before it was unveiled, was conducted during a
particularly wet vear It is possible that a dry rainy sea-
s0n in 1576-77 (typically from November to March)
could have significantly lowered the distribution

potential of the Vergine during the following sum-

mer, as there would have been less water to distribute.

Any design would have to anticipate such conditions.
Rather than negligence or fraud. della Porta’s mistake
was part of the natural process of equalizing the dis-
tribution system. Furthermore, the mistake. although
public, in that anyone passing through the piazza
could see that the water display was less than dagz-
zling, was relatively easy and INEXPENSIve to correct,
unlike Trevisis embezzlement or Guglielmo della

Porta’s faulty conduits.*

AURVEYING THE CITY DISTRIBUTING

Between 1572 and 1575, Giacomo della Porta and
his workshop were busy designing and carving foun-
tains for Piazza del Popolo, Piazza Navona, Piazza
della Rotonda, and Piazza Colonna. As each piazza
stood at a different elevation and a different distance
from the castello at San Sebastianello, the fountains
could not be alike, as each would have specific re-
quirements based on its location. It was the level at
which the distribution pipes were placed in the side
wall of San Sebastianello that would regulate how
water could be displayed in each fountain. Piazza
della Rotonda, which had the lowest elevation, had
therefore the most advantageous site, which meant
that a taller fountain could be placed there, This also
meant that lower fountains would be necessary for
the higher elevations at Piazza Navona and Piazza
Colonna. Also, there might be enough available pres-
sure in Piazza della Rotonda to give its fountain an
impressive jet of water, while this would have been
impossible in Piazza Navona or Piazza Colonna. The
same principles would apply for all the other pro-
posed Vergine fountains. The difficulties related to
creating a display of water under conditions as vari.
able as these become apparent only when we direct
our attention to each individual fountain,

When della Porta first turned to this daunting task
his experience as a fountain designer was limited
But he quickly grew to appreciate water as a material
that could actually shape fountain design (rather than
simply respond to the container made for it), and a<
his understanding of the specifics of Campo Marzio
topography and gravity-flow technology deepened, he
emerged as a master of the form. unequalled for fifty
vears. until Gian Lorenzo Bernini transformed foun-

tain design forever,



