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200 years. But by about 1800 Boston's popu-
lation was increasing very rapidly and, with
the original peninsula almost completely built
up, the town needed more land. Expanding
to the mainland was never considered at the
time—the shipping-based economy was cen-
tered on wharves on the peninsula, and most
of the surrounding areas were separated from
Boston by rivers or the harbor, belonged to
other towns, or did not have a harbor compa-
rable to Boston's.

So, the solution adopted by Bostonians at
the beginning of the nineteenth century was
simply to make more land by filling the sur-
rounding tidal flats. Boston's enormous amount
of made land thus resulted both from its original
location on a small, confined landform (which
the town did not want to abandon when it
began to grow rapidly), and the fact that this
landform was surrounded by large expanses of
shallow water that could easily be filled.

And where did Bostonians get the idea
that they could create such large areas of
new land> The answer here seems to be
from the techniques they had used to build
wharves. An early eighteenth-century land-
making structure, discovered during Boston's
"Big Dig" project, was composed of four layers
of crisscrossed timbers laid on the bottom of
a cove to hold the dirt then dumped on top,
creating new land—a structure apparently
based on wharves at that time, which were
constructed of timbers built up log-cabin style.
By the early nineteenth century wharves were
constructed by building perimeter seawalls,
filling the interior, and erecting wharf build-
ings on the made land. And this was the
technique used for most nineteenth-century
landmaking—a stone seawall was built around
the outer perimeter of an area to be filled and
then fill dumped in behind it until the level of
fill was above the level of high tide.

A Brief History of Boston
Landmaking

Bostonians began filling along the water-
front as early as the 1630s. Most of this early
filling was related to building wharves, which
were needed for the shipping on which the
town's economy depended and which were
encouraged by the passage of a law in 1641
giving shoreline property owners rights down
to the low tide mark (in almost all other states

shoreline property rights end at the high tide
mark)—a law that became the basis for much of
the later landmaking. As wharves were extend-
ed out from the shore, the slips between them
were sometimes filled in, creating new land—a
process known as "wharfing out.” By the end of
the eighteenth century, wharfing out had added
land around most of the original peninsula.

The major landmaking in Boston took place
in the nineteenth and twentieth centuries, how-
ever. In the first decade of the nineteenth
century, in response to the pressing need for
more space mentioned earlier, a number of
landmaking projects were undertaken, some to
create new residential land and some to create
commercial facilities for the important China
Trade. A landmaking project in the 1820s
filled in the old wharves in front of Faneuil Hall
to create a grand new market area—the pres-
ent Quincy Market. When railroads came to
Boston in the 1830s, they precipitated a whole
new round of landmaking to create space for
their tracks, depots, and roundhouses, probably
because waterfronts were not only their logical
routes but also the only available areas in what
was becoming an increasingly built-up city.

In the mid-nineteenth century several
developments had profound effects on land-
making in Boston. One was the enormous
influx of Irish immigrants who poured into
the city after 1845, fleeing the potato famine
in Ireland. A second mid-nineteenth cen-
tury development was Bostonians' growing
concern that the city was losing shipping to
New York City. Actually, the basic problem
was that New England had no bulk export
product and so as a port Boston was always
dependent on imports. In the mid-nineteenth
century, however, the loss of shipping was
attributed to deterioration of the harbor,
both from landmaking, which covered water
that could otherwise be devoted to shipping,
and to the silting up of shipping channels.
A federal commission found, however, that
landmaking helped keep shipping channels
open by directing the “scour,” or force, of the
ebb tide into them and, as a result, recom-
mended building a seawall around the South
Boston Flats. And so filling of what is today
called the South Boston Waterfront—one of
Boston's largest landmaking projects—began
not as a commercial development, as one
might suppose, but as a harbor improvement.

A third mid-nineteenth century develop-
ment that affected landmaking in Boston was
the increasing pollution of the tidal flats around
the city because the sewers discharged raw sew-
age at the nearest shoreline. At a time when
people thought diseases were caused by bad
odors and filth, the polluted flats were certainly
a source of both. The solution was to cover
these flats with fill, resulting in a number of mid-
nineteenth-century landmaking projects.

Pollution was also the impetus for Bos-
ton's first park in Boston's public park sys-
tem, the Back Bay Fens. It was originally
intended not as a recreational area but as
a holding basin for storm overflows from a
large nearby sewer. In place of the stone-
lined reservoir initially envisioned, Freder-
ick Law Olmsted, who designed all Boston's
original parks, devised a landscaped marsh
to hold the sewage overflows, a plan that
required a fair amount of landmaking.

In the twentieth century, landmaking was
done for many of the same reasons as in the
nineteenth—to cover polluted flats, to create
public parks, and to provide transportation
facilities. The obnoxiously polluted flats along
the Charles River were removed from sight—
and smell—by building the first Charles River
Dam in 1905-1910, which converted the river
from a tidal estuary into a fresh water basin
maintained at a constant level to keep the flats
always covered with water. Land was made on
the dam itself, now the location of the Museum
of Science, and for a narrow park on the Boston
side of the river, now part of the Esplanade.
South Bay, which was notoriously polluted,
was filled in various stages in the first half of
the century, though one particularly offensive
channel, which was right behind Boston City
Hospital, was not filled until the 1960s!

The most dramatic landmaking projects in
the twentieth century, however, were those
that created transportation facilities. Some
made land for railroads. In the late 1920s,
for example, part of the Charles River behind
North Station—itself on made land—was filled
in so that passengers in the rear cars of trains
could disembark on solid ground instead of
on trestles. Other projects make land for high-
ways. But all these projects pale in comparison
with the largest Boston landmaking project
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of all—the airport. Opened in 1923 on land
being made on the East Boston Flats for a ship-
ping terminal, the airport was supposed to be
only a temporary occupant of this land until
the shipping project was ready to proceed.
One of the original attractions of the East
Boston site for an airport was that it had “room
for expansion,” and that has certainly been the
case. Most of the major landmaking at today’s
Logan Airport took place in 1943—-1946 and
more has occurred since, creating about one-
quarter of the city's 5,446 acres of made land.

Yesterday’s Solution, Today’s
Problem

In addition to creating much of the land on
which Boston is located, landmaking has also
produced some real problems for the present
city. The most serious of these is what can
be termed that of falling groundwater/rotting
foundation pilings. Almost all of the brick and
stone buildings constructed in Boston in the
nineteenth century on made land—and there
are many—are on foundations supported by
timber pilings driven into the fill. When these
pilings were driven in the nineteenth century
their tops were cut off well below the level of
groundwater, since wood is preserved almost
indefinitely if it is kept always submerged.

The problem is that in the twentieth cen-
tury the groundwater level began dropping
due to leaks into sewers, T (subway) tunnels,
highway underpasses, underground garages,
and the like. The lowered groundwater left
the tops of the foundation pilings exposed to
air and, since wet wood exposed to air is sub-
ject to bacteria that cause decay, the pilings
began to rot, leaving the building foundations
above them unsupported. The result was that
the buildings began to sag and crack, in some
cases suffering severe structural damage.

The "fix" is an expensive process called
underpinning that involves excavating by hand
underneath a building’s foundation, cutting off
the rotted parts of the foundation piles, and
replacing them with steel pilings encased in
concrete. The cost of this is considerable—the
current estimate is at least $300,000 per house.
And the problem is not solved, although the
city and state are now trying to plug the leaks
in the subsurface infrastructure.

Another problem posed by all the made
land in Boston is that of increased damage in
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Over one-sixth of Boston's land area bas been created by manmade fill, as this map illustrates.

the event of an earthquake. You may not think
of Boston as being subject to quakes, but it is
actually in a region of moderate earthquake
hazard. Since fill is less consolidated and
therefore less stable than original land, areas of
Boston on made land would suffer more dam-
age during an earthquake. A second problem
is that the fill might liquefy, a process called
liquefaction. In fill that has been deposited
hydraulically, that is, mixed with water, such
as the dredged material used to fill the airport,
South Boston Waterfront, and Esplanade, the
particles of fill are still suspended in water.
When this suspended fill is shaken violently it
can turn to liquid. Liquefaction has occurred

near Boston during past quakes, particularly
one in 1727, and could certainly happen again
in a future earthquake.

Landmaking has certainly transformed
Boston's topography. The evidence may not
always be immediately apparent, however, save
for areas that are extremely flat, denoting fill, or
whose street grids do not mesh with adjoining
grids because they were filled at different times.
But whether visible or not, just remember,
when you are in Boston for the AAG Annual
Meeting or otherwise, that the land under your
feet is very likely to be man-made. ll
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