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HazarRpous CHEMICALS

The worldwide increase in chemical contamina-

tion in both surface and ground water has
generated much public concern over the health
risks associated with human exposure to contami-
nating substances.
While much has been
learned about the ef-

Chemical

human and environ-

mental health, there are still many uncertainties
regarding the long-term effects of low levels of ex-
posure to toxic chemicals. To protect human
health, the federal government and the state of
California have established standards for maximum
levels of various chemicals in public drinking water

fects of chemicals on

systems.

Several chemicals have been detected at levels
above state and federal drinking water standards in
the ground water close to JPL. These so-called
“chemicals of concern” fall into two broad catego-
ries: volatile organic compounds (VOCs), which are
carbon-containing substances usually manufac-
tured by humans; and inorganic metals, which
occur naturally in the environment at very low con-
centrations, but may be concentrated for human
use. This Information Sheet describes some of the
general characteristics of these chemicals and pre-
sents specific information on the chemicals of
greatest concern to JPL’s Superfund Project envi-
ronmental cleanup efforts.

Six VOCs of primary concern have been detected
in the ground water

near JPL. All six of these | yoiatile Organic

chemicals have several COMPOUNDS

things in common.
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Compositionally, they are made of varying amounts
of hydrogen (H), carbon (C), and chlorine (Cl).

All are “volatile,” that is, they evaporate easily at
room temperature (as compared to water).

In addition, these VOCs are all solvents that are, or
were, widely used commercially; all have been asso-
ciated with potentially adverse health effects. The
six chemicals are described in more detail on page 2.

Years ago, it was common practice for industry to
dispose of waste liquids using seepage pits or cess-
pools, which were designed to collect liquid waste
products and allow them to percolate gradually
into the subsurface soil. It has since been recog-
nized that this method of disposal is unsuitable for
hazardous liquids because these waste products
can eventually reach the ground-water system and
cause contamination.

Organic compounds such as VOCs are particularly
problematic in ground water for several reasons.
Once VOCs are in the subsurface, they have lim-
ited contact with the air and cannot readily
evaporate. Organisms living in the upper part of
the soil have the po-

tential to break Vv o) C
down organic com-

pounds into other, ENVIRUNMENT
less-dangerous

chemicals. However, deep ground-water aquifers

are relatively free of such organisms. Finally,
ground water moves relatively slowly as compared
to surface water, and the temperature and rates of
flow may remain relatively constant over long peri-
ods of time.

Fortunately, there are a number of effective ways to
treat ground water contaminated with VOCs. Most
involve pumping the water out of the ground,
treating the water in one or more ways, then either
re-injecting the water back into the ground or us-
ing it for some productive purpose. Typical '
treatment strategies include filtering, air or steam
stripping, and chemical or biological treatment
among others. These “pump and treat” systems
have proven quite successful in reducing or elimi-
nating hazardous chemicals in many previous
ground-water cleanup projects.
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The two metallic contaminants of greatest con-
cern at JPL are mercury (Hg) and chromium (Cr).
Both of these metals occur naturally, and can be
found at very low levels
in the environment even
where no contamination

H e a vy

M E TA L s by humans has taken
place. Both metals are also

widely used by people and industry, so there are

numerous possible sources for mercury or chro-

mium contamination of ground water and soil.

Mercury

Most people are familiar with mercury — an
unusual metal because it remains liquid at room
temperature. In fact, mercury does not become

a solid until it is cooled to a temperature of

39 degrees Fahrenheit. Because of its particularly
unique physical properties, mercury is widely
used in many different kinds of applications: in
thermometers and barometers; for gold and silver
extraction; in fluorescent lamps; electrolysis; den-
tistry; mirrors; and in pharmaceuticals.

The primary hazard of mercury is in inhaling mer-
cury vapors or dust. Because metallic mercury is
slightly volatile at room temperatures, the poten-
tial for inhaling mercury vapors is particularly
high. Once mercury enters the respiratory tract,

it is then easily absorbed into the body. Contact
with mercury can cause the corrosion of skin and
membranes, nerve dysfunction, kidney damage,
tremotrs, nervousness, personality change, and, in
extreme cases, even death. State and federal regu-
lations set the maximum containment level (MCL)
for mercury in public drinking water at 2 pg/l.

Chromium

Although you may not realize it, most people are
probably also familiar with chromium and its
various “oxides” (chromium atoms combined with
either two or three oxygen atoms). Chromium
metal is used in making stainless steel and
chrome-metal alloys, and as chrome plating on
other metals. Chromium oxide (Cr,0,) is used in

paint pigments on porcelain, fabric, and bank
notes. Chromium trioxide (CrO,) is used as a
topical antiseptic and in chrome plating, bat-
teries, and photography.

Chromium and many chromium compounds
(such as CrO3) are considered extremely toxic,
especially if taken internally or applied exter-
nally in large doses. Symptoms of chromium
exposure include skin irritation or ulceration,;
respiratory tract damage if vapors are inhaled,
and nausea, vomiting, or gastroenteritis if in-
gested. The MCL for chromium in drinking
water is 50 ug/l.

Treatment strategies for removing inorganic
metals from ground water are substantially
different than the treatment for VOCs. In
some cases, chemicals that combine with the
metals are added to the water being treated.
This causes both the metals and the added
chemicals to precipitate out of the solution, al-
lowing for them to be safely removed from the
water supply.

Other treatment techniques include ion ex-

change, in which metal atoms are chemically

replaced with other, nonhazardous atoms; re-
verse osmosis, in

M e t a | | which pressure forces

permeable membrane,

'I'R EAT M EN T water through a semi-
leaving the contami-
nation behind; or electrolysis, which actually

uses electricity to recover the metal from wa-

ter.

In any ground-water cleanup project, a thor-
ough understanding of the nature of the
contaminants, their concentration, and their
distribution in the environment, is critical in
the design and implementation of a treatment
or cleanup plan. Such knowledge is only
gained through detailed, systematic study of
the ground-water problem and careful engi-
neering of cleanup solutions.
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The following sources of information were « Occurrence and Removal of Volatile Organic..

used in preparing this Environmental Cleanup Chemicals From Drinking Water, Cooperative
Information Sheet: Research Report, American Water Works A
sociation Research Foundation, Denver,

M o r e o The Merck Index, Colorado, 1983.
H E A n I N ﬂ Merck & Co., New
Jersey. » Safe Drinking Water Act, Code of Federal

Regulations (40 CFR 141).
¢ The NIOSH Pocket Guide to Hazardous Chemi-
cals, National Institute for Occupational Safety « Safe Drinking Water and Toxic Enforcement
and Health, Cincinnati, Ohio, 1990. Act, California Code of Regulations, Title 22.

National Aeronautics and
Space Administration

Jet Propulsion Laboratory
Caiifornia Institute of Technology
Pasadena, California

JPL D-13036-5 1/96



