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of hydrogen (H), carbon (C), and chlorine (CI).

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.
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:_..... ':ii!i:, The worldwideincreasein chemicalcontamina- Years ago, it was common practice for industry to
Lionin both surface and ground water has dispose of waste liquids using seepage pits or cess-

generated much public concern over the health pools, which were designed to collect liquid waste
risks associated with human exposure to contami- products and allow them to percolate gradually

nating substances, into the subsurface soil. It has since been recog-

T0 re0TECl li0hN_[_ii while much has been nized that this meth°d °f disp°sal is Unsuitablef°r

learned about the el- hazardous liquids because these waste products

PUBLIC feetsofchemicalson can eventuallyreach the ground-water systemandhuman and environ- cause contamination.

mental health, there are still many uncertainties Organic compounds such as VOCs are particularly

HEALTH,THE regardingthe long-term effectsof lowlevelsof ex- problematic in ground water for severalreasons.
posure to toxicchemicals.To protecthuman Once VOCsare in the subsurface,they have lim-

GOVERNMENT health, the federalgovernmentand the state of iced contact with the air and cannot readily
California have established standards for maximum

evaporate. Organisms living in the upper part of

ESTABLISHES levelsof variouschemicalsin public drinking water the soil have the po-

systems, tentialtobreak V 0 C

MAXIMIIM Severalchemicalshavebeen detected at levels down organiccorn-

abovestate and federaldrinking waterstandards in pounds into other, ENVIRONMENI

LEVELSFOR the ground water closetoJUL.Theseso-called less-dangerous

"chemicals of concern" fall into two broad catego- chemicals. However, deep ground-water aquifers

CHEMICALSIN ne_:volatileorganiccompounds(VOCs),which are are relativelyfreeof such organisms. Finally,

carbon-containing substances usually manufac- ground water moves relatively slowly as compared

PUBLIC Luredby humans; and inorganicmetals, which to surfacewater,and the temperatureand ratesof
occur naturally in the environment at very low con- flow may remain relatively constant over long peri-

DRINKING centrations,but may be concentratedfor human ods of time.

use. This Information Sheet describes some of the Fortunately, there are a number of effective ways to

WATER generalcharacteristicsof these chemicalsand pre- treatground water contaminatedwithVOCs.Most
sents specific information on the chemicals of involve pumping the water out of the ground,

greatest concern to JPL's 5uperfund Project envi- treating the water in one or more ways, then either

ronmentalcleanupefforts, re-injectingthe waterback into theground or us-

ing it for some productive purpose. Typical
treatment strategies include filtering, air or steam

Six VOCs of primary concern have been detected stripping, and' chemical or biological treatment

in thegroundwater amongothers.These"pumpandtreat"systems

nearJPL.Allsix of these I V o Ia t i Ie O r g a n ic haveproven quitesuccessfulin reducingor elimi-

chemicalshaveseveral I COMPOUNDS natinghazardous chemicals in many previous
thingsincommon, ground-watercleanupprojects.



VOlatile Organic Compounds:Uses and Effects '-

COMPOUND MAXIMUM
CONTAMINANT
LEVEE *

CarbonTetrachloride Used in manufacttire:.:OfZZ':::::;::.':_:ii:.:_?:_i:.i'__.:::_:?(ca?eiri0gefiic'::can:affect_ ii:::i:::: 0!5:ggg
CTC,:CCliii:Freon:tO refrigerantS:jfoa'mi_sbio'wing:": ............ iivebk:_i:dneysl:and:c"entrfif

agents, and.solvents;grain nervoussystem

fumigant;:as:_adry;_cleaningfluid; .:

_ :::?::i:'::'_z _:::'_:'_3!:7::'?::;:_:i'-i'_z:': i!_ceufii::c:fili:::aid!.:::ii5ii.. !::" '-? !.:_::_i_::' ' .' _ '!

; 1,2dfii;-_"oroetli_iie::-?::;:;:'. ;?:i.i.:;;!_::_!:::i!-_:..By?:[3';t:_6:ducti:nlmanufactulre-:of::.::-!'-_i!i:"::_::;';'::;inha_ti6uh_2a:rd!cai4affeci. :. · .'5..0;
_.altlts_'::;ii:?!:: CentralnervoU'siffstem,iis:.: .: i _:_ili;..:.II

DCE;.C2H_fil,Ace_knedichto.ride::.:: :u_:di::.asan :agentit6_'retfird irritation;can cause nausea
. ::fermentation 'andv6miting;:carf:affect

centralnervousv/stem

Tetrachloroethylene . :.Solventin dry.cleai!ingsys[ems: Associatedwithcentral: 5.0 !agg'

POE,C2Ct_iPerchloroethylene -...us:e:d.as:.arug/Uph01stery nervoussystemdepre_ion,
¢teanee'and'a:sPot;:stain,:and kidneyand liverdysfunction;

'_:i_i_:::::!!:::i:::i ": _:.::_:_:_i:::' :::.": ._!ipsttckremo_er; U_d::in is a suspected Carcinogen

p0m':mgink, USedasa metal

degre'aser; used as :.medical

treatmentf0rliverifiukesand

hookworm;tapeworm, and

pinWOrm infectiotis

1,l,l-Trichloroethane Solventincleaningmetalsand Aneyeirritant,couldlead 200

TCA,C_3CIv Methflchloroform for removingadhesives;used m to cardiotoxicity
leather-tanning, ink,si:and shoe

. . : .polish;Usedasa drain cleaner

Trichloroethylene Metal&greaser; Usedinspot Cancauseheadaches, 5.0 ggg

TCE,C2HCI_ removers, rug.cleanerslair vomiting,nausea,seizures,

freshenerS;and dry-cleaning paralysis,and blindness',
fluids; used _ an analgesicand may resultin liver and
·inhalation anesthetic; used as a kidney·damage
disinfectant to remove oil and

mr from wounded animals
:i::i'i 7:1 ;. ; ' : _;
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Maximum contaminant level allowable byfederal or state government standards.



The twometallic contaminants of greatest con- paint pigments on porcelain, fabric, and bank

cern atJPL are mercury (Hg) and chromium (Cr). notes. Chromium trioxide (003) is used as a

Both of these metals occur naturally, and can be topical antiseptic and in chrome plating, bat-

found at very low levels teries, and photography.

I in the environment even Chromium and many chromium compounds THE METALLIC
H e a v ¥ where no contamination (such as CrO) are considered extremely toxic,

M £ TAL S by humans has taken especially if taken internally or applied exter- CONTAMINANTS
place. Both metals are also nally in large doses. Symptoms of chromium

widely used by people and industry, so there are
exposure include skin irritation or ulceration; OF GREATEST

numerous possible sources for mercury or chro- respiratory tract damage if vapors are inhaled;

mium contamination of ground water and soil. and nausea, vomiting, or gastroenteritis if in- CONCERN
gested. The MCL for chromium in drinking

wateris AROUNDJPL
Most people are familiar with mercury -- an

unusualmetalbecauseit remainsliquidat room AREMERCURY
temperature. In fact, mercury does not become Treatment strategies for removing inorganic

a solid until it is cooled to a temperature of metals from ground water are substantially AND I1UDnlIIIIIIIi

39 degrees Fahrenheit. Because of its particularly different than the treatment for VOC.s. In bfllll/filllUl,!

unique physical properties, mercury is widely some cases, chemicals that combine with the

used in many different kinds of applications: in metals are added to the water being treated. KNOWNAS

thermometers and barometers; for gold and silver This causes both the metals and the added

extraction; in fluorescent lamps; electrolysis; den- chemicals to precipitate out of the solution, al- "HEAVY METALS"

tistry; mirrors; and in pharmaceuticals, lowing for them to be safely removed from the
water supply.

The primary hazard of mercury is in inhaling mer-

cury vapors or dust. Because metallic mercury is Other treatment techniques include ion ex-

slightly volatile at room temperatures, the poten- change, in which metal atoms are chemically

tial for inhaling mercury vapors is particularly replaced with other, nonhazardous atoms; re-

high. Once mercuryenters the respiratorytract, verseosmosis,in

it is then easily absorbed into the body. Contact M e t a I [ which pressure forces

with mercurycan cause the corrosion ofskinand TREATMENT[ water through asemi-membranes,nerve dysfunction, kidneydamage, permeablemembrane,

tremors, nervousness, personalitychange, and, in leavingthe contami-
nation behind; or electrolysis, which actuallyextreme cases, even death. State and federal regu-

lations set the maximum containment level (MCL) uses electricity to recover the metal from wa-

for mercury in public drinking water at 2/._/1. ter.

In any ground-water cleanup project, a thor-

Chrorniurn oughunderstandingofthenatureof the
contaminants, their concentration, and their

Although you may not realize it, most people are
distribution in the environment, is critical in

probably also familiar with chromium and its
the design and implementation of a treatmentvarious "oxides" (chromium atoms combined with
or cleanup plan. Such knowledge is only

either two or three oxygen atoms). Chromium

metal is used in making stainless steel and gained through detailed, systematic study of
the ground-water problem and careful engi-chrome-metal alloys, and as chrome plating on

other metals. Chromium oxide (Cr203) is used in neering of cleanup solutions.
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The following sources of information were '_ :::..........t _:_-:::::'::e_v,ronmentat:'aeanup::":
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sociation Research Foundation, uenver, '-'"'.:.:::::.;i;i:... .:_..u.u::..........:u.:::_:z::_:_:

Colorado 1983 ' {:_'iJ:!::i:f!:!I_ec°me':i'n_:::df'_iii_:_i:_:'_i_!i!::f:

M o r e · TheMerckIndex, , .." ::::::::::::::::::::::::::::::::::::::::::-.:::::.:._i_::::_::_:_:.::_:_:::_..:_:_:_:.:

RtADING _'_c_ _ Co., New i:::'i::i:f::7'a:°/_id"_:::!i_?i::ii:iiJi::?i?:i?i?i::':!J:::i:?
Jersey. · SafeDrinkingWaterActCodeofFederal '" -::JJJ:'_-_.i(j"i/i:_::;":':,_.'"j:2/.?'i::::_
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