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Twe WasHincTon Past

Bluegill on Guard in Reglon s Water Supply

By CuristopnER Lig
Washington Post Stafl ®riter

The bluegill is a freshwater fish
of many talents, able 1o elude pred-
alors by hiding in subimerged lree
stwps and 1o survive for weeks
without food.

Now. with the help of a scientific
confraption developed by the U8,
Anng and a privale company, the
fish also is keeping vigil over the
Washinglon region’s waler sup-
plies. where it might be able 1o save
millions of lives in the event of a
terrorist attack.

The scaly sentinels are a key
component of the TAC 1090 In-
telligent Aqualic Biomwoniloring
System, a new water-moniloring
device that electronically analyzes
the behavior of eight captive blue-
gills 1o detect the presence of
chemical Loxins or other contami-
nants. The system is also in use in
New York City and San Francisco.

11 the fish show signs of distress
in response to something in the wa-

“ter, the system aulomatically trips
an alarm, takes samples, and sum-
nons authorities by e-mail and pa-
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ger so Lhat they can investigale
whether there is a threai to hu-
mans. [t costs $45,000 to $110,000.

“We're basically using il as parl
ol an early-warning conlaminanl-
nioniloring svstem for water in the
national capital region,” said Stuart
A. Freudberg, director of environ-
mental programs for (he Metropol-
ian Washington Council of Gov-
ernments. “This is anather tool in
the arsenal, il vou will, that water
utilities use Lo make sure the water
in Lthis region is safe.”

Freudberg said the system has
been i place for at least six months
and monilors waler lor a number of
Washington area ulilities serving
4.5 million people. He declined to
veveal how many devices are in
place, citing securily needs.

Ever since Sept. 11, 2001, gov-
ernments al all levels have soughl
ways (o deler and defend againsi
the next terrorist attack. One sce-
nario that ofticials fear is an at-
temipt by terrorists to dump cheni-
icals or other loxic agents info the
water supply, an attack thal could
kill or sicken millions of people,

Utilities have always (aken rou-

A biomonitoring machine measures fish movement, swimming
deplh, cough rate and ventilalion rate. A computermonitors the
data along with phusical waler conditions to determine alerf levels.
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iine steps to ensure the qualily of
the water they provide, including
the regular lesting of samples and
the (reatment of water to kill
pathogens. Such measures contin-
ue, and experts poinl out that poei-
soning a vity's water supply would
be difficult because the sheer vol-
ume would dilule and overwhelm
most chemucals. Yel ihe risk of
such an atlack has prompted offi-
cials (o search for every ool they
can find.

For the past six months, the San
Francisco Public Utilities Comunis-
sion has used bluegills in its Lreal-
menl plant south of the cily o
monitor waler provided {o about
half of its 2.4 million customers,
spokesiman Tony Winnicker said.

“T's another laver ol protec-
tion,” he said. “The fish are ex-
tremely sensilive to minute chang-
es in the source water qualify, so
even it we don't know what the fish
react to, we know thal they are re-
acting to something. ... With fra-
ditional sampling, vou can only
find what vou are locking for. The
fish mnight pick up something that
you are maybe not specifically look-
ing for.”

The biomonitoring system is a 2-
by-3-fool device developed lor com-
mercial use by Intelligent Auloma-
fion Corp. ol Poway, Calil., with
technology palenled by {he Army.
The device resembles a luggage
frunk shot through with cables and
tubes and hooked up 10 a monitor.

Eight juvenile bluegills swim in a
row of solilary comparlments the
size of a large mail slot, each fish
subiniersed in piped-in wafer and
separated trom the others by a
pane of frosted glass. Electrodes al-
fached to each comparfinent con-
vey data aboul the fish’s move-
ments and breathing pallems (o a
nearby compuler, which monilors
the data and sounds the alurm il at
least six oi the fish show signs of
distress.

“It’s kind of similar {0 & doctor
puliing a stethoscope on your
chest — it’s Lo look for semelhing
thal’s not normal,” said Tom
Shedd, a research biologist with
the US. Army Center for Environ-
mental Health Research al Fort De-
trick, who helped nwvent the sys-
tent. “It’s the same thing here. only
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With passive electrodes above and below them, a team of bluegill fish swim in the individual chambers of a machine that
constantly measures water quality. Agitated behavior in the fish is detected by a computer, which signals bumans to take
a closer look for toxins. After a two-week shift, the fish are transferred into an aquarium for some time off.

wlhal vou are looking at is . . . the
breathing apparalus of the fish.”

The sensors do not touch the
bluegills’ chests, ol course, Shedd
said. Instead, when the fish use
muscles to breathe, the action
sends a low-level electrical impulse
through the water thal can be
picked up by the two electrodes ai-
tached 1o each fish chamber. From
those signals. scientists can Lell
how quickly and deeply the fish are
breathing and can detect when
they “cough,” or lry Lo discharge
an irritanl from their gills, Shedd
said. All of which, along with the
fish’s movements, can signal the
presence of a toxin.

The system uses bluegills be-
cause (he fish are sedentary, Shedd
said, and because the Environ-
mental Prolection Agency has a
“huge” database showing how vari-
ous toxins affect them. Although
aduil bluegills can grow to he 13
inches long, the syster relies on ju-
veniles thai are generallv no ienger
than four inches. It requires that

they remain in the chamber, unfed,
for two-lo-three-week lours of duly,
Shedd said.

Such conditions do not upsel the
fish, said William A. Lawler, an ex-
eculive with Intelligent Automa-
tion, who neted thal the system
wouldn't work if ihe device itzelf
made (he fish agilaled. “We want
then: very calm and very happy,” he
said. "We're moniloring against
stress.”

The company's key contribution
was Lo add software that aulomat-
ed the analysis of the raw data and
the sending ol aleris, because sci-
entists cannol be on hand all the
time, Lawler said.

The system can monitor either
unireated or treated water as long
as chiorine is removed. Il also van
be configured io directly measure
waler lemperalure and acidiiy,
which can agitate fish withoul pos-
ing a threat to humans. The sysiem
cannot detecl bacleria such as an-
thrax. E.coli and [ecal coliform, bul
utilities have other lests for such

things, Lawler said.

So far none of the municipal sys-
temns has found signs of a tervorist
altack, although a few have had
alerls Tor disruptions in algaze levels
and the like, offiicials said. One city
received an alert afler janitors
opened the device to check on the
fish, spooking them, Lawler said.

More serious was the “substan-
tial alarin™ at Fort Detrick in the
spring of 2004, whe fish at the fa-
cilitv’s water treatment plant on
the Monocacy River signaled a
problem, Shedd said. The fish died,
and testing showed the presence of
materials typically used in pesti-
cides and herbicides. Officials nev-
er found the source, but the {oxins
never gol into Lthe drinking water.

“We had confidence that that
didin’t take place,” Shedd said.

Lawler said the bluegills don't al-
ways have {o give then lives (o be
of service, “The idea is to prevenl
harm to the fish and get a handle
on somefhing belore there 18 a
problem,™ he said.



