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Arsenic is the 20th most prevalent element
in the earth’s crust, the 14th in sea water,
and the 12th in the human body.'

What do you think of when you hear
someone mention the play/movie “Arsenic
and Old Lace?” For most folks this evokes
the thought of arsenic and poison. Well,
in spite of the title of the entertainment,
arsenic was the least effective agent two
seemingly harmless sisters used to dispatch
lonely gentleman callers. Arsenicals are
relatively weak poisons and the sisters
being aware of this used two poisons,
strychnine and cyanide, which dwarf
arsenicals in their effectiveness.?

Even though arsenic wasn’t the agent of
death, “arsenic and old lace” has a much
nicer artistic ring to it then ‘strychnine
and old lace’ or “cyanide and old lace.”
Regardless, arsenic is a much feared
chemical, resulting is what Ralph Zingaro
calls arsenophobia.’ He points out that it
still plays a powerful role in our thinking
and uses the example of former president
Zachary Taylor. In the early 1990s Taylor’s
remains were exhumed because of the wide
national exposure and publicity claiming
that he had been a victim of arsenic poison-
ing. However, laboratory analysis found no
evidence of arsenic poisoning.

More recently Napoleon has received
much publicity relating to arsenic poison-
ing. Analysis of a lock of his hair showed
from 10 to 30 ppm arsenic, considerably
higher than the value of less than 1 ppm
typically present in most people. This led
to a book on the subject which concluded
that a man who had accompanied Napo-
leon into exile deliberately poisoned him
with arsenic.* However, British chemist
David Jones suggests that Napoleon was
done in by his wallpaper. As Carol Stone
reports on Jones, “He knew of many 19th
century cases of arsenic poisoning that
were not deliberate murders, but the acci-
dental effects of mold growing in damp
wallpaper containing a pigment called
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Scheele’s Green. The pigment, often used
in cloth and wallpaper, contained arsenic in
the form of CuHAsO,. That compound was
harmless in itself, but as the wallpaper got
damp, the mold converted the arsenic to the
poisonous gas trimethyl arsine, As(CH,),.””
Analysis of a piece of green and gold wall-
paper from Napoleon’s house revealed
a high level or arsenic leading Jones to
conclude that “the emperor actually died of
stomach cancer consistent with the autopsy
reports, but that his chronic illness had
been caused by low-level arsenic poisoning
from the wall paper.” In a similar vein, the
death of Mrs. Clare Boothe Luce, the U.S.
Ambassador to Italy has been suggested
by some folks to be caused by arsenic
poisoning from falling flakes of green paint
containing lead arsenate from the ceiling of
the bedroom in the 17th-century embassy
that she used as a private office.® All of
this isn’t as far-fetched as it might sound
at first blush. Recently, an article in Nature
provides clear evidence that trellis pattern
wallpaper produced from 1864 onwards
contained copper arsenic salt that could
have caused health problems in damp
houses.” Beware of antique establishments
with green wallpaper!

Arsenic in Water

With all this publicity about the poison-
ous properties of arsenic coupled with
the severe health problems currently
encountered in places like Bangladesh®
and Vietnam,” which have extremely high
levels of arsenic in water, it’s not surpris-
ing that arsenic in drinking water is a hot
topic. EPA has revised the existing 50 ppb
standard for arsenic in drinking water. On
January 22, 2001, the agency adopted a
new standard, and public water systems
must comply with a 10 ppb standard begin-
ning January 23, 2006."° The U.S. Geologi-
cal Survey found that most cities had arse-
nic levels around 2 ppb. About one in four

U.S. counties had arsenic concentrations
exceeding 10 ppb, but these were mostly
desert or mountainous counties with low
populations.

Higher arsenic contents in lowly
populated areas means the number of lives
saved would be quite small. The EPA pre-
dicts that three deaths per year from blad-
der cancer would be prevented with the
10 ppb standard. Iain Murray reports that
the U.S. would be spending between $50
million to $300 million per life saved with
this approach.'’ For comparison purposes,
the U.S. Department of Transportation
uses a value of about $2.5 million per life
saved when looking at traffic safety. Labor
unions, when free to bargain about safety
rules, use a value of $5-6 million per live
saved.'

Angela Logomasini adds the follow-
ing: “Many of those who will be affected
are either low-income or live on tightly
fixed incomes. For many of these families,
higher costs for water may mean fewer
resources for health care or other essential
needs. Towns in rural areas may decide to
help cover part of the cost of compliance
by sacrificing essential social needs, such
as the purchase of fire trucks, or addressing
other, more serious drinking water con-
cerns.”"?

The city of Albuquerque and the state
of New Mexico are suing to block the new
rule, noting it will cost the city about $150
million. Rep. Heather Wilson, R-N.M.,
says the tougher arsenic standard would
actually threaten public health by forc-
ing some rural water systems to close.
“We’ll go back to having untreated water
with wells,” she said during a House floor
debate.'* A similar suit by the city of Alli-
ance, NE, and the State of Nebraska was
rejected by a federal appeals court in June
2003.%

So how good is the science behind all
this? There’s no question that arsenic is a
bad actor at high concentrations. Gerhard
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Stohrer notes that arsenic has caused about
1,000 cases of cancer worldwide, in addi-
tion to about 10,000 cases of non-cancer-
ous skin disease. However, he emphasizes
that all these cancers occurred in a small
number of outbreaks where arsenic levels
greatly exceeded 250 ppb.'® The National
Research Council (NRC) reported that
arsenic levels of hundreds of parts per bil-
lion in water can cause cancer.'”

However, the evidence that exposure
at the 50 ppb range causes cancer is very
weak. Patrick Chishom notes: “the NRC
made the iffy assumption that the effects of
small doses are proportional to the effects
of larger doses. Based on that, it guessti-
mated the risk for all cancers would be
about 1 in 100. However, if that were the
case, New Mexico (where naturally occur-
ring arsenic can boost levels into the 20-50
ppb range) would have a lot more cancer
cases than it does.”!’

How Much is Too Much?

The EPA uses the ‘linear model’ for arsenic.
This model assumes that any concentration
is harmful. Angela Logomasini points
out that the EPA’s own Science Advisory
Board and the National Research Council
“have noted that it is more likely that the
arsenic risk is ‘sublinear.” That means there
is relatively little risk increase as the dose
increases until exposure reaches a certain
critical point, at which risk increases more
substantially.”!8

The other possibility is the hormesis
model, which says that small doses and
large doses produce opposite results, with
small doses being beneficial. This could
make sense, because arsenic is an essential
element for our bodies and we contain
plenty of it. For example, the arsenic
content of a normal, healthy human being
is 4.4 mg, which is 9 x 10" molecules of
arsenic as As,."”

Gerhard Stohrer is even more emphatic
about the EPA estimates. “Where are EPA’s
statistically calculated cancer deaths at
low levels? According to EPA’s numbers,
there should be at least a million cases of
arsenic cancer at the regulated level in
the United States, and hundreds of mil-
lions worldwide—but none has ever been
reported. And it is not that these cancers are
difficult to detect; quite the contrary. Even
in Third World nations, arsenic cancer
has been promptly identified wherever it
occurred. Has EPA bothered to investigate
this astounding mismatch between predic-
tion and reality? If it did, it has not told the
public.”!¢
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Benefits from Arsenic

In spite of the fact that arsenic is poisonous
and can cause cancer it can be beneficial in
some cases.

* Arsenic compounds have been used thera-
peutically for over 2,000 years. Modern
Chinese medicine includes about 50
drugs that contain arsenic as realgar.’

e Arsenic was so widely prescribed in the
18th century to treat skin diseases, neu-
ralgia, intermittent fever and malaria,
syphilis, lumbago epilepsy and so on,
that it earned the name “Therapeutic
Mule.”

* A designer compound containing arsenic
and sulfide, which is non-toxic in labo-
ratory mice, offers promise for fighting
HIV/AIDS.”!

e There are reports that arsenic at low dose
has some anti-cancer activity.?

* Joe Schwarcz suggests that arsenic was
responsible for helping stop the plague,
which had devastated Europe up to
the 17th century. It wasn’t until cheap
arsenic trioxide came along that folks
were able to noticeably reduce the huge
rat population. As Schwarcz adds, “It is
interesting that one of the first industrial
pollutants may have played a role in
improving public health.”*

e Lastly, although not a benefit, a strange
quirk is that arsenic is the only chemical
that causes cancer in humans but not in
animals.*

Summary

The scientific uncertainties regarding arse-
nic are so large that different assumptions
could lead to vastly different conclusions
about the economic efficiency of proposed
regulations, reports Kenneth Foster.” And
Angela Logomasini adds: “In reality,
the science is very unclear. Politicians,
environmentalists, and some members of
the press have grossly misrepresented the
issue.”’® The vast majority of Americans
will never need to worry that our drinking
water contains anything like the current or
rescinded levels of arsenic. Morrone and
Lohner sum it up best: “The regulation of
arsenic in drinking water provides a good
example of how sound science has been
overshadowed by politics as the basis for
regulatory decisions.”?
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