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Boston down under

s key to ‘mooring’ imperiled O

Stabilizing water table i

By Brad Pokorny
Globe Staff
f there were a device that could peer below
ground as easily as a telescope scans the
sky. the landscape beneath Boston's Back
Bay would appear as an inverted forest,
awash with the detritus of several genera-
tions, a dank and surreal place traversed by sew-
er. water. subway, and abandoned railroad lines.

Stripped of their branches and driven into the
ground upside-down. thousands of spruce trees
stand under the stately 19-century townhouses

for which Back Bay is famous. Because the Back
Bay was once a huge tidal flat, the trees were
needed as support pilings to moor buildings into
the heavy marine clay that lies below the organic
silt and porous gravel fill on top.

Although wood usually begins to rot when it is
buried, if the ground Is saturated with water, the
cellulose within its cells is protected from the
fungf and bacterfa that cause decay.

That's why, a hundred years ago. townhouse
bullders were confident about the strength of the
plles. They knew that with the sea all around, the
underground water level would seek the mean ti-
dal level, especially given the porous nature of the
sand and gravel fill. And so they cut the piles off

nhouses

below sea leve], ggquminé 1Y would be protected
by the heavily sagogated 01 |

What they dig ot count 01 owever, was the
complexity of Bo“wﬂ‘ﬁ future - underground.
From the turn of t;t century on, subway tunnels
and buried ratlroad E‘.“b;mkrnmls.. which act like
underground dapg, an expanding sewer lines,
which can serye mséram graundwaler away, have
‘caused the Back Bay's undgrground water level to
fluctuate in some areas ~ 3 factor that directly af-
fects the pllings’ dqurabllity:

That understapdable miscalculation now has
dozens of Beacon Hill homeowners facing poten-
tially huge foundatjon ir bills to shore up rot-
ting wooden pilings, decaying because of a local-
ized drop in the wafer table that has exposed the
wood to oxygen, nviting the growth of decay-
causing fungi and bacteria-

In the last two years. for example, at least five
townhouses along Brimmer street on lower Bea-
con Hill have undergone extensive foundation re-
pairs. And, engineers Who have studied the prob-
lem say, other townhouses in Back Bay and the
Fenway could be threatened in the future if
groundwater leels are not carefully monitored,

“The problems on Brimmer street, they are
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flashy and the owners are dis-
tressed, but they are an indication
of problems that can occur else-
where.”’ sald James R. Lam-
brechts, a senior engineer with
Haley and Aldrich, Inc., a Cam-
bridge-based geotechnical firm.

Repairing the townhouses on
Brimmer street have cost their
owners between $150,000 to
$200,000. In many instances the
upper two feet of the piles have
been turned into a soft, clay-like
substance that crumbles at the
slightest touch. Repairs require
cutting off the rotted piles below
the lowered water level, where the
woad is still good, and shoring up
the foundation with new concrete
and steel pilings.

City building inspectors say
dozens more among the 188
homes in a nine-block area
around Brimmer street could ulti-
mately require similar repairs.
Otherwise, they say, the building
run the danger of collapse.

Engineers suspect the water ta-
ble on lower Beacon Hill has
dropped because the sewer system
there is draining away ground-
water. Because sewer pipes are
usually empty and often lie below
the underground water surface,
they can act to drain away ground
water if they are cracked or leaky.

The search for leaks has en-
tailed a months-long examination
of the sewerage pipes — an exami-
nation that at one point required
special water-proofed television
cameras dragged through in the
sewers on a cable.

Once the pipes that are drain-
ing away the groundwater are
found, they will likely be replaced.
relined, or permanently plugged,
according to Charles Button, the
chief engineer for the Boston Wa-
ter and Sewer Commission. But-
ton said his engineer are in the fi-
nal stages of their search. and
should be able to decide on a

+ course of action soon.

Solution may be costly

That may not be a simple or in-
expensive task. Several of the
| pipes run near or under Storrow
drive, Button said, and traffic
might have to be diverted there if
those particular pipes need to be
- dug up and replaced. On the other

ih_s,n‘ he sald, there are tech-
* nigues availal

] for re-lining sew-
uﬁp‘&m without digging them up

o

ility tha

" lems could arise suddenly almost
“anywhere in the Back Bay. He be-
lieves the situation is far from
critical, however. “There are no
signs right now to indicate that
buildings are settling anywhere
except in the Brimmer Street
area,” Button

~ One private contractor who
an wood pil-

. however, said
that at least one build-

e Fenway has been found
ave rotted pilings. William

. mmﬁu— at F.E.S. Inc.

ere used

Clifford Kay, geologist, on lower Beacon Hill.

vast tidal flat. But as the city grew
and prospered, more land was
needed.

Trains carried in fill

In 1857, the Legislature autho-
rized a vast project to fill in the
Back Bay. The project tock nearly
30 years. For a time, three special
35-car trains were used around
the clock to haul sand and gravel
in from the hills of Needham. The
fill was dumped directly on the
soft peat and decayed organic
matter of the tidal flats. To sup-
port the heavy brick townhouses
of the period, long pilings were
sunk through that fill and into the
firm marine clay underneath.

“Basically, they banged in a
whole forest of pilings beneath
each bulilding,” said Clifford Kaye,
who has been studying the geolo-
gy under Boston for the US Geo-
logical Survey since 1955. (Most
modern buildings are set on steel
and/or concrete piles where neces-
sary, and are not affected by drops
in the water table.)

The first major problems came
in 1929 when cracks appeared in
the walls of the Boston Public Li-
brary. An investigation showed
its wooden support piles had rot-
ted because of groundwater leaks
into a nearby sewer — much like

- on Brimmer street. i

That led to a groundwater
monitoring program in jth
1930s. Under supervisiq
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gr

mapped i I the first time. Many of
those wells have since been paved
over and lost.

“The thing people should key
in on Is the lack of data about
ground water in the area,” Lam-
brechts said. “What happened on
Brimmer street could have been
prevented had groundwater levels
been monitored.” He believes the
city should begin again to careful-
Iy monitor its underground water
levels.

TV cameras used in search
In some respects, the Brimmer
street pr bl have been 1

cated by an underground system
that has become so complex engi-
neers are not always sure how a
ch in one section might affect
m:nw%ter levels elsewhere.
lly, engineers believe
the water tables along Brimmer
street are somehow tied into the
flow levels of the Boston Marginal
Condult, a 8-foot-diameter sewer-
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This spring. TV cameaisn“;i’g I
dragged through the conh 1l
connecting pipes (o searc it b: di
cracks and breaks that"ll'ﬂ tghe o | Pe
taking in groundwater. ﬂa e da
days. they would put 4 bf: st
thought the smaller PIPE -du‘_ ro
this Is a much safer thing t0 do.” |
Button said. i
Some cracks were found. But- | .
ton said, and engineers continve |
to work to define which cracksare |
critical in draining away the | o
groundwater. This is done by | p
plugging and unplugging the
pipes, in an attempt to find out | 8
which have the greatest effect on |
underground water levels. D
Engineers have discovered that =
by raising the flow in the Boston a
Marginal Conduit, groundwater 2
levels in the Brimmer street neigh- :
borhood can also be made to rise, | |

indicating that the conduit is |
partly responsible for ground-
water drainage.

Could be other factors

Flow levels within the conduit
appear to have dropped In recent
years because of a pollution con-
trol pumping station installed in
1981 near the Museum of Science, | |
according to John Vetere, a sani- |
tary engineer with the newly
formed Massachusetts Water Re-
sources Authority, which man-

he calisid soiely by - B
Conduit. In adﬁltlor.».d the con-
necting sewer pipes, Button and
Vetere sald, other contributing
factors could include leaky con-
nections to the homeowners own
sewers and/or a powerful sump
ump that keeps the Storrow
drive underpass at Berkley Street
dry. That pump, for example, re-
moves 20,000 gallons of water a
day even in dry weather. indicat-
ing a possibly large drain on local
undwater supplies. ]
Whatever the caus¢ oL;he
Brimmer street deprf-‘SSlfm-l m-
brechts believes residential and

"building owners
commerical bu - BSBY ahoull
table de-

Cen:
hoods. According o
sus Bureau, there m;:sm!orc than
15,000 housing un
tures bullt before l-ll ﬂ:w in the Back
Beacon 3
B-yszil:ldl..ambrcchts: “1f you h’?ve
problems like quickly mcmwuns-
cracks in your walls, tmlngot -
dow sills, or floors that are N o
than you
in somebody for a
opinion.”
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