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ACIDS 

~cids (pH < 7) are generally noted for their ability to burn skin 
and mucous membranes. Effects sre more severe at very low pH; 
near the neutral 7. effects are typically negligible. Strong 
acids can burn and corrode the skin. ~~en present in the air, 
acids can irritate the respiratory tract. 

•ACROLEIN 

Acrolein is used as an herbicide and slimicide, and in the 
syl'1thesis of many Chemicals (Sittig, 1991). Acrolein is a highly 
toxic irritant to the skin, eyes, and respiratory tract, and can 
cause pulmonary edema after high-level inhalation exposure ,
(Sittig. 1991; Le .... i ... 199~). Acrolein is classified as a Group C 
(possible) human carcinogen by USEPA. 

ACRYLONITRILE ,
Acry1onitrile. also kno...n as vinyl cyanide. is used in the 
manufacture of Synthetic materials and as a pesticide (Sittig. 
1991) . 

Acrylonitrile may be absorbed through the skin as ....ell as via the 
oral and inhalation routes. Toxic effects are similar to those 
of cyanide poisoning. Reddening and blistering of the skin. 
dizziness, cyanosis. and convulsions may occur. Target organs .'
inclUde the central nerVouS system, cardiovascular system, liver. 
kidneys, and skin (Sittig, 1991). 

Acrylonitrile is classified as a Croup B1 (probable) human 
carcinogen by USEPA, based on lung cancer in industrial ....orkers • 
and brain cancer in rats. 

• 

• 
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• ALUMINUM 

Aluainum is a co~on. virtually ubiquitous element. This metal 
has been used in smelting, refining, electrical, aircraft, 
automotive, jewelry, petroleum processing, and rubber industries 
(Sittig, 1985). Aluminum foil is widely used in packaging. 

Aluminum is not generally noted for toxicity. Some aluminum 
salts have been associated with skin and respiratory irritation. 
Inhalation of aluminum powder has been reported to cause 
pulmonary fibrosis. Some studies have suggested a link between 
aluminum exposure and AlZheimer'S disease. (Sax, 1989; Sittig, 
1985) 

Aluminum has not been classified as a carcinogen by USEPA. 

ANTIMONY 

Antimony has been used in mining, smelting, refining. and alloy 
abraSive Qanufac~ure. An~imony has also been used in ammun1~ion, 

ba~~eries, pigmen~s, plas~iciters, glass, enamels, pottery, 
pharlllaceuticals, and explosives (Sittig, 1985). 

Antimony compounds can cause skin irritation. Acute oral 

• ingestion of antimony can produce extreme irrita~ion of the 
gas~rointes~inal trac~. and in extre&e cases, circulatory or 
respiratory failure. Chronic oral toxicity .ay be associa~ed 

yi~h dry throat, nausea, and anorexia. Other target organs • 
inclUde the liver and kidney. Antimony has no~ been Classified as 
a carcinogen. 

ARSENIC 

Arsenic has been used by the agricultural, pigment, glass, and 
metal smQlting industries. Arsenic is a Ubiquitous me~alloid 

element. Acu~e ingestion of arsenic can be associated with 
da~age ~o QUCOUS .embranes inclUding irrita~ion. vesicle 
foraation, and sloughing. Arsenic can also be associated yith 
sensory loss in the peripheral nervous system and anemia. Liver 
injury is char~c~eristic of chronic exposure. £frec~s of arsenic 
on the sKin can include hyperpigmentation, hyperkeratosis, and 
skin cancer. (Ooull et aI, 1986) 

USEPA classifies arsenic in drinking yater as a Group A known 
oral human carcinogen . 
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BARIUM .,Barium has been used in metal alloys. Barium compounds have also 
been used in the manufacture of rubber, paints, glass, paper, and 
linoleum. Barium compounds can be found in valves, X-ray 
diagnostics, and rodenticides (Sittig, 1985). Barium is 
relatively abundant in nature (Doull et al. 1986). 

Some barium compounds are insoluble and are not absorbed by the , 
gastrointestinal tract. However, ingestion of solUble barium 
compounds can affect the mUscles, especially smooth muscles. 
Symptoms of such toxixity include gastroenteritis. muscle 
paralysis, and central nerVOUS system effects. In severe 
toxicity, cardiac arrest can result. Barium is not classified as 
a carcinogen by USEPA. , 

BENZENE 

Benlene is an aromatic hydrocarbon. It is associated with 
gasoline and has been used as a solvent in many industries, 
including the printing, plastics, and rUbber industries. • 
Exposure to benzene may be associated with effects on the central 
nervous system (headache, dizziness), respiratory system 
(irritlltion), blood (aplastic IInemia, anemia, leukemia), and skin 
(dermatitis) (Sittig, 1985). Gastrointestinal irritation has 
also been reported. .'
EPA has Classified benzene as a Group A known human carcinogen. 
This is based on an increased incidence of leukemia in exposed 
workers and neoplasia in rats. 

• 
BERYLLIUM 

Beryllium is used in alloys ss well as X-ray and nuclear
 
applications. The major source of beryllium exposure Of the
 
general population is from the combustion of coal and oil. (Doull ,

et aI, 1986)
 

Adverse effects c~n include respiratory effects (after inhalation 
exposure) or contact dermatitis. Other target organs include the 
liver, spleen. and heart (Sittig, 1985). EQr'llliulIl is classified 
by USEPA as a Group B2 probeble human carcinogen via the oral and •inhalation routes. 

EXTERNAL REVIEW DRAFT V 1.0 
APPENDIX I PAGE J 

• 

!
 



• 1 , J - B1.1I'ADl EIIE
 

1.3-aut~diene has been ~st widely used in rUbber manUfacturing,
 
but its uses in other industries such as plastics and resins are 
growing (Sittig, 1991). 1,J-Butadiene may act i!I.$ i!l. central 
nervous system depressant (causing narcotic effects). an 
asphyxiant (causing suffocation). and as an irritant (causing 
skin burns). It is classified as a Group 82 (probable) hU~i!l.n 
carcinogen by the USEPA. 

CADMIUM 

Major sources of environmental cadmium contamination include 
sewage slUdge and emissions from scelting. Cadmium has also been 
used in plating, pigments, and batteries. AS an environmental 
contaminant, it is virtually Ubiquitous. 

Acute cadmium toxicity can be associated with gastrointestinal 
distress. lnhalation of cadmium can produce chemical pneumonitis 
end pulmonary edema. The principal erfects of chronic exposure 
inClude kidney disease and effects on the cardiovascular and 
skeletal systems. (Doull et aI, 1986) 

• 
US£PA classifies cadmium compounds as Group 81 probable human 
carcinogens vJa inhalation exposure . 

CARBON TETRACHLORIDE 

Carbon tetrachloride is a common solvent that has been used 
extensively in the dry cleaning industry (sittig, 1985). 

Carbon tetrachloride can be irritating to the skin and eyes. 
Carbon tetrachloride also depresses the central nervous system. 
and symptoms such as dJ~~iness, headache, and loss of 
coordination may occur. Other symptoms may include nausea and 
vomiting (Sittig, 1985). Chronic exposures have been shown to 
cause liver and kidney damage. Alcohol is reported to act 
synergistically with carbon tetrachloride. 

EPA has classified carbon tetrachloride as a Group 82 probable 
human carcinOgen . 
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CHLORDANE
 

Chlordane is an insecticide that has been extensively used for .,
ter.ite control, but it has been canned in the United States. 
Chlordane affects the nervous syste., and toxic effects can 
include ataxia, tremors, and convulsions. Liver toxicity may 
also be associated with Chronic exposure. Chlordane is a 
lipophilic, persistent cOl:lpound that, like DDT, can 
bioconcentrat. significantly. Chlordane is often detected in 
conjunction with heptachlor; heptachlor can be a component of 
teChnical grade chlordane. Chlordane is classified by USEPA as a 
Group B2 probacle human carcinogen (Sittig, 1985; Sax, 1989). 

CHLOROFORM 

Chloroform has been used as an anesthetic, although this use has 
been discontinued. Chloroform has been used as a SOlvent by a 
variety of industries. Chloroform is a common contaminant of 
pUblic water supplies where it is formed by the interaction of 
Chlorine and naturally occurring organic compounds (Sittig, 
19B5) . 

Chloroform can affect the liver, heart, and nervous systel:l_ The 
gastrointestinal systes can also be affected. Symptoms of 
exposure can include dizziness, nausea, and skin irritation. 
Chloroform is Classified a Group 82 probable human carcinogen cy 
EPA. .' 

CHROMIUl'l 

Two forms of chromium, the hexavalent {Cr"') and trivalent (cil') 
forms, are considered to have the greatest biological 
significance. Trivalent is the more common form. but hexavalent 
compounds have greater industrial importance. Chromium compounds 
are associated ~ith the chrome plating and metal finishing 
indus~ries, tex~ile plants, tanneries, and wood preservatives. 

Hexavalent chromium is more toxic and mobile than trivalent 
Chromium. Effec~~ of chromium exposure include derma~i~is and 
acute renal tubular necrosis, skin irritation and dermatitis. 
Trivalent cOQpounds are considerably less toxic and are neither 
irri~ating nor corro~ive. Inhalation exposure to ch~o~ium has 
been associa~ed with respira~ory ca~cinoJ:;as. (Ooull e~ aI, 1986) • 
Hexavalent chromiu. is considered to be a Group A known hu~an 

carcinogen cy inhalation, according to USEPA. 

•
, 
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 COAL TAR (CREOSOTE)
 

coal tar compounds are derived trom the carbonization of 
bituminous coal. Such emissions can occur trom coke ovens, 
foundries, I:Ietal industries, etc. (Sittig. 1991). In 5t:udying 
the toxic effects of these chemicals, attention has primarily 
been focused on their cancer-causing potential. USEPA classifies 
coke oven emissions as a Group A (knOWn) hu~n carcinogen, and 
creosote as a Group Bl (probable, includes some evidence in 
humans) human carcinogen. 

COPPER 

Copper is a common and essential element. ]t has been used in 
the electrical industry and in piping, allOYS, pesticides. 
catalysts, paints, and electroplatinq (Sittig, 1985). 

Copper sulfate has been used as Bn emetic, and ingestion of 
excessive ~mounts of copper salts c~n produce gastorintestinal 
distress. Copper poisoning c~n produce hemolytic ~nemi~. Derm~l 

contact with copper m~y be associated with dermatitis. (OouII et 
~l, 1986) 

•
 
Copper has not been classified ~s a carcinogen by USEPA .
 

CROTONALDEHYDE 
• 

Crotonaldehyde has been used in resin and rubber manufacturing 
and has varied uses as a solvent. It is similar to acrolein 
(g.v.), though slightly less toxic. Irritant effects, 
gastrointestinal distress, and respiratory effects have been 
noted (Sittig, 1991). Crotonaldehyde is classified as a Group C 
(possible) hum~n carcinogen by USEPA . 
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DOT, 000 AND DOE 

~,4'-DOT is an insecticide that has been banned in the United e,
States since 1972. 4,4'~DDT and its metabolites, 4,~'-DOD and 
4,4'-00E, are toxicants with lon9-te~ persistence in soil and 
water. Their high 1ipophilicity and low water solubility result 
in concentrated accumulation in the fet of wildlife and humans 
(Sittig, 1985). Thinning of eagle and osprey eggshells led to 
population deClines for those birds (Doull et aI, 1986). • 
Because of the persistence and dispersion of DDT compounds, they 
are therefore widespread environmental contaminants. Toxic 
effects to humans include convulsions, vomiting, and skin 
irritation. The target organs are the central nervous system, 
liver, kidneys, skin, and peripheral nervous system (Sittig, •1985). Experimental ingestion of 1.5 g of 4,4'-OOT resulted in 
discomfort, moderate neurological changes, and vomiting (Sax, 
1989) . 

4,"-DDT, ',"-000, and ',"-DDE are classified as oral Group B2 
probable human carcinogens. 4,4'-OOT is also Classified as an •inhalation Group 62 carcinogen. 

DIELDRIN 

Dieldrin is a Chlorinated hydrocarbon insecticide that is 
currently banned in the United States. It was used to control 
corn and citrus pests (Sittig, 1985). .' 
Dieldrin has low volatility and low water solubility, which 
contribute to its persistence, and has a high affinity for fat, 
which results in a tendency to bioaccumulate. Dieldrin Can 
affect the central nervous system, liver, kidneys, and skin. 
Symptoms Clln include di~~iness, nausea, convulsiclrls, and cOma 
(Sittig, 1985). 

Dieldrin is elassified by OSEPA as a Group B2 probabl~ human 
carcinogen via the oral and inhalation routes. 

e
, 
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• 2,3,7.S-TeOD. DIOXINS, AND ruRANS 

Chlorinated dioxins and turons are typically evaluated in terms 
of their congeners that are chlorinated in the 2,3,7,8­
positions. 2.3.7,8-Tetnll;:hloro-p-diben~odioxin(2,3,7,8-TCOO) is 
the best known. These chemicals are inadvertent contaminants in 
the manufacturing process of chlorinated phenols, and may be 
found in trace amounts in pesticides. ror this reason, trace 
amounts or dioxins are widespread In the environment (Sittig, 
1991). 

Chlorinated dioxins and furans can affect the skin (notably with 
a distinctive rash called chloracne), nervous system, liver, 
pancreas. and reproductive system. These compounds are extremely 
persistent, difficult to break aown, and ~ena ~o bioaccumula~e in 
living ol:"ganisms; (Si~~ig, 1991). 

USEPA classifies 2,J,7,B-TCDD as a Group 62 (probable human) 
carcino<;len. 

ETHYLENE: 

• 
Ethylene has many inaus~rial uses in manufacturing. It has been 
usea aa a frui~ ripener. ana as an anesthetic (Sittig, 1991). 

Toxic effects or ethylene incluae "rree%ing burna" of the skin. 
depression of the cen~ral nervous system, and inflammation of the 
kianey. The liver is alao reported to be a target organ (Sittig. 
1991). 

ETHYLENE GLYCOL 

Ethylene glycol 1s used as a solvent and a chemical interroedia~e. 

It is also used in heat exchangers. and perhaps its beat-known 
use is as an antitree%e (Sittig, 1991). 

Ethylene glycol is a mild irritant. Inges~ion of this chemical 
has produced nausea and vomiting, depression of the central 
nervous system, and kidney failure as a delayed effect (Sittig, 
1991). 
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ETHYLENE OXIDE 

Ethylene oxide is used in the plastics industry, as a fumigant, e,
and as a sterilizing agent. High-level exposure can produce 
respiratory systcm cffects such as dyspnea, pneumonia, and 
pulmonary edema. Other target organs include the central nervous 
system and liver. Nausea, vomiting, cardiac arrhythmias, and 
irritant effects have also been reported (Sittig, 1991). 

• 
HEPTACHLOR, HEPTACHLOR EPOXIDE 

Heptachlor is an insecticide closely related to chlordane. It 
has been banned in the United States except ~or external, 
subsurface application to dwellings for termite control (Sax, 
1992). Heptachlor epoxide is a degradation product of heptachlor 
that also acts as a pesticide (Hawley, 1981). 

Heptachlor is a persistent organochlorine pesticide, like DDT. 
Acute symptoms of toxicity can involve tremors, convulsions, 
kidney damate, and respiratory collapse. In man, a dose o~ 1 to 
3 9 can cause seriolJs symptoms (Sax, 1992). 

Both heptachlor and heptachlor cpoxide are classified as GrolJp B2 
(probable human) carcinogens by USEPA via the oral and inhalation 
routes. 

FLUORIDES .' 
Fluorides are used in many industrics. inclUding the chemical 
industry. Uses range tram fluoridation of drinking water to 
applicc.tion as a pesticide (Sittig, 1991). 

Fluoridc toxicity typically manifests itself through nausea, 
vomiting, and effects on the bones and teeth. Such effects are 
not expected from the low levels used in drinking water. When 
inhaled. fluorides can irritate the respiratory tract (Sittig, 
1991) . 
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rORKALOEHYD£• FOTDaldehyde has been used in many indusLries. Its uses include 
as a fungicide, dislnfec~an~, and preservative (Sittig. 1991). 

Formaldehyde can cause respiratory irritation, pneumonia, and 
pulmonary edema at high levels. Nausea. vomiting and diarrhea, 
nephritis, and liver toxicity have also been reported. It is 
possible for llllergies to formaldehyde to develOp (Sittig, 1991). 

Formaldehyde is classified by USEPA as a Group 61 (probable) 
human carcinogen. 

GASOLINE 

Gasoline is a highly flammable solvent. It 1s commonly used as a 
fuel. The composition may vary. but common components include 
ben~ene compounds (g.v.) and al)(llnes (Sit.t.!q. 1991). 

Gasoline may cuase respirat.ory irritation, dro~siness, n~use~, 

~nd numbness folloving inhalation. The component hexane has been 
~ssociated with nerve daeage, and benzene has been associated 
with hem~topoietic effects such as eneeia. Tetraethyl lead 

• 
(g. v.) h~s also been a component of SOme gasoline formulas. The 
liver is another target organ for gasoline (Sittig, 1991). 

HYDROGEN CHLORlDE 

This Chemical has a wide variety of uses, both as hydrogen 
chloride and in the form of aQue~us solutions (hydrochloric or 
muriatic acid). Hydrochloric aci~ is also found as a digestive 
agent in the gastrointestinal tract. The most notable toxic 
effect is its ability to burn and corrode tissue. In the air, 
hydrogen Chloride can causa respiratory irritation end pulmonary 
edema. Via the oral route, effects such as nausea and kidney 
inflamm~tion are possible {Sittig, 1991}. 
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MANGANESE 

Manganese is used in the manufacture of dry cell batteries, eo
paints, dyes, and in the chemical and glass and ceramics
 
industries. Manganese is an essential nutrient in in food; the
 
average human intake is reported to be approximately 10 mg/day
 
(Sittig, 1985).
 

Previous reports of neurotoxicity from manganese were generally ,

reported from high-level occupational exposure to dust and fumes.
 
More recent studies have focused on exposures to drinking water,
 
with subtle neurologic effects being reported after Chronic
 
consumption of high concentrations of manganese in water (Sittig,
 
1985; USEPA, 199~c).
 

Manganese is not classified as a carcinogen by USEPA. o 

MERCURY 

Mercury has historically been linked to mining, smelting, paper ,

pUlp, electricill, chemicill, pharmaceu'tical, and pesticide
 
industries. Inorganic mercury is used in metal plating, tanning,
 
feltmaking, taxidermy, and photography. Mercury may also be
 
emitted from burning coal and natural gas and refining petroleum
 
products.
 

Inhalation of mercury vapor can cause excitability, tremors, and
 
gingivitis; upon acute exposure, corrosive bronchitis may occur.
 .'Ingestion of inorganic mercury compounds has resulted in 
corrosion ot the gastrointestinal tract and renal failure (severe 
acute exposure, often seen with accidental or suicidal ingestioon 
of mercuric salts). Vasodilation and rashes have been associated ,
with exposure to mercurous compounds. The major clinical 
features of organic mercury poisoning are paresthesia, ataxia, 
dysarthria, and deafness, reSUlting from neurologic damage. 
(Dou11 et aI, 1986) 

USEPA classifies mercury and its compounds as Group D, not ,
classifiable as to carcinogenicity. 

, 
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2-METHOXYETHANOL• 2-Methoxyeth8nol is 8n ethylene glycol ether. It is used as a 
solvent in resin and paint manufacturing and as a constituent of 
soaps and cleaners (Sittig, 1991J. 

2-Kehtoxyethanol i~ a ~ild irritant both to the skin and 
respiratory tract. Ingestion of this Chemical can aftect the 
brain, liver, and kidney. Anemia ia another reported effect 
(Sit.tig. 1991). 

METHYLENE CHLORIDE [O!CHLOROMETHANE) 

Methylene chloride, also known as dichloromethane, is a volatile 
solvent and co~on labotatory cont.aminant. Like many volatile 
solvents, nethylene chloride can affect the nervous system, 
especially after inhalation exposure. Potential effects include 
dizziness, numbness, eye and skin irritat.ion, and cardiac 
effects. 

Methylene chloride i5 Classified by the EPA aa a Croup B2 
(probable human) carcinogen via the oral and inhalatiOn routes of 
exposure . 

• MIREX 

Mirex is an organochlorine insecticide that is especially • 
effective against fire ants. It has alsO been used as a fire 
retardant in plastica (Sittig, 1991). 

Like other organochlorine pesticides, mirex can affect the skin 
(irritation), gastrointestinal system, nervous system, liver, and 
reproductive system. Organochlorine pesticides are persistent in 
the environment, tending to accumulate in fatty tissues (Sittig, 
1991). 

USEPA has classified mirex as a Croup B2 (probable human) 
carcinogen. 

NICKEL 

NiCkel is a metal that has b~en associated with ore refining, 
stainless, steel, electroplating, jewelry, plastics, batteries, 
enamels, coal oils, and a variety of other industries. 

Nickel, a skin sensitizer, can cause dermatitis. The kidney and 

• 
eirculatory system may also be potential target organs. Nickel 
has not been classified as a carcinogen by USEPA . 

EXTERNAL REVl E\oI DRAfT VI. 0 
APPENOIX 1 PACE 12 



, 

t.-NORACIfLOR .,t.-Nonachlor is t.he ~ajor const.it.uent. of technical chlordane and 
technical heptachlor (q.v.). 

PENTACHLOROANlSOLE 

Pent.achloroanisole is a'chlorinated hydrocarbon pest.icide. It 
also occurs as a met.abolite of the pest.icides pentachlorophenol, • 
pentach1oronitrobenzene, and hexach1orobenzene. Reproduct.ive 
effecta have been reported in experi~enta1 st.udies (~wis, 1992). 

POLYCHLORIrl,l,TEO BIPHEtlYLS (AROCLORS) , 
Polychlorinated biphenyls (PCBs) have been used widely as 
insulators in transformers and capacitors. Other uses have 
inClUded carbon1ess duplicating paper, plasticizers. adhesives, 
and hydraulic fluids. PCBs may be contaminants of wast.e oils. ,
Dermal contact wit.h PCBs can result in chloracne, a form of 
severe dermatitis. Effects upon the liver can also be 
significant, involving jaundice. edema, and nausea. T"rget 
organs include the skin, eyes, and liver (Sittig, 1985). PCBs 
are also noted for their extrellle tendency to bioacculllulate in fat 
t.issue (Versar, 1979). 

USE?A classifies PCBs as Group B2 (probable human) carcinogens, .'
based on hepatocellular carcinomas in rat.s and mice (Aroclor 
1260) and 1imit.ed evidence of liver cancer in humans. 

, 

• 

, 
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 POLYCYLIC AROMATIC HYDROCARBONS
 

Polycyclic aromatic hydrocllrbons (PAltS), illso called polynuclear 
Ilromatic hydrocarbons, are compounds that. consist of annelated 
aromatic rings. They are found in coal, tar, tobacco smoke, and 
petroleum, and occur as products of the co~bustion Of organic 
..atCirial (Ooull et aI, 1986). PAHs elln be forllled in IIny 
hydrocarbon combustion process Ilnd ~y be released from oil 
spills (Sit.t.ig, 1985). This 9l"OUp Of cOlllpounds includes 
phenanthrene, fluorllnthene. pyrel'le, benz[a)anthrllcene, chrysene, 
benzc[blrluorllnthene, benzo[llJpyrene (q.v.), 1ndeno[I,2,3­
c,d}pyrene, dibenz[ll,hjllnthrllcene, benzolg,h,i]pery}ene, 
naphthalene, Ilcenllphthylene, IIcenllphthene, dibcnzo!uran. 
fluorene, anthracene, ben~o[k]rluoranthene, and carba~ole" 

Naphthalene is an irritant that can caU5e dHr~atitiB, toxic 
effects on the red blood cells, liver, kidneys, and central 
nervous system" Dam~ge to the lenses of the eyes has also been 
repartee" 

Benzo[ajpyrene, benz!ajanthracene, benzo[bjfluoranthene, 
indeno[l,2,3-c,djpyrene, dibenZla,h)anthracene, 
benzo[g,h,i]perylene, benzolkjfluoranthene, and carbazole have 
been classified by USEPA as Group B2 probable human carcinogens. 

• 8ENZO[AjPYRENE 

Benzo[IIJpyrene is II polycyclic aromatic hydrocarbon (P ....Hj that is 
found in coal tar, oil, asphalt, and other p(!troleum products. 
It Can also form from the incomplete combustion of organic 
material. 

Der~al irritation upon contact with high concentrations of PAHs 
has been reported. Benzolajpyrene has produced tumors in all 
species tested by both the oral and dermal route of application 
(Sit"tig, 1985). USEP.... classifies benzo[ajpyrene as a Group 82 
probable human carcinogen. The toxicity of PAHs is often 
expressed in terms of equivalents to benzo[ajpyrene. 

PROPYLENE 

Propylene is II component of gasoline and is used in resin and 
alcohol manufacturing, among other industrial use5. Its primary 
effect in the air is as an asphyxiant, cllusing "displacement of 
oxygen. Contllct with the pure liquid can produce a "frostbite" 
effect. Target organs also include the heart and liver (Sittig, 
1991). 
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SELENIUM 

Selenium is used as a pigment in paints, dyes, and glass. It ~s .0
also used in the rUbber, insecticide, and photographic 
industries, and is an additive in anti-dandruff shampoos. 

Elemental selenlu~ is relatively nontoxic. Ho~ever, compounds 
such as seleniu. dioxide and selenium oxychloride can be 
irritating to the eyes, mucous membranes, and respiratory tract. o 
Symptoms of selenium exposure include gastrointestinal and 
central nervous system effects. Target organs include the upper 
respiratory sy"tem, eyes, skin, liver, kidneys, and blood 
(Sittig, 1985). 

Seleniu. is classified as USEPA's Group 0, not classifiable as to o
carcinoqenicity. 

SILVER 

Silver is used in the manufacture of silverware, jewelry, o 
scientific instruments, photographic films, plates, and paper, 
and mirrors. The main adverse effect of silver exposure derives 
from the deposition of silver particles in the skin, ~hich causes 
a pigmentation called argyria. Silver nitrate can be an 
irritant. Silver tends to accumulate in the body and is not 
readily excreted (Sittig, 1985). .'

TETRACHLOROETHEtlE 

Tetrachloroethene (PCE) , also known as perchloroethylene, is a 
commonly used solvent in the dry cleaning, degreasing, and o 
textile industries. It is also used as an intermediate in the 
manufacture of organic chel:licals (Sittig, 1985). 

lrritation of the Skin can occur after dermal exposure. High­

level inhalation exposure can cause respiratory and eye
 
irritation. Other effects include CNS depression and liver o
 
damage (Sax, 1989).
 

EP~ EC~O classifies PCE as a Group B2 probable human carcinogen, 
although this i. not considered ~gency-wide consensus at this 
time. , 

•
o 
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VANADIUM• Vanadiu~ is a ubiquitous element. It has been associated with 
petroleum refining. steel industries, pigments, glass 
manufacturing. photography, and insecticides. 

Toxicity is usually reported after industrial inhalation 
exposure, whiCh can be associated with bronchitis, 
bronchopneumonia, irritation, gastrointestinal distress, heart 
palpitations, and kidney damage. Ingestion of vanadium has been 
associated with gastrointestinal disturbances and renal and 
nervous system .ffects. Experimental studies suggest the liver, 
adrenals. and bone marrOW as target organs. (Doull et al. 1986) 

Vanadiu= has not been classified as a carcinogen by US£PA. 

VINYL CHLORIDE 

Vinyl Chloride is a volatile organic compound used in the 
manufacture of polyvinyl chloride and other resins. It is also 
used as a che=ical in~er~.diate and. solvent (Sit~ig, 19B5)_ 
Vinyl chloride can be found environeentally as • breakdown 
product ot tetrachloroethane, trichloroethane, 1,1­

•
 
dichloroethene, and 1,2-dich1oroethene.
 

Vinyl chloride can caUSa skin irritation and CNS depression. 
Chronic exposure may cause hepatic damage (Ooull, 19B6). Vinyl ,Chloride is classified by EPA as a Group A (known) human 
carcinogen, and has been specifically associated with 
hemangiosarcoma of the liver. 

ZINC 

zinc is a CoRmOn element and an essential metal not usually noted 
for toxicity. Intake occurs aainly from the diet, and the 
average Anerican daily intake is reported to be approxieately 12 
to 15 g. About 20 to 30 percent of ingested tinc is absorbed 
(Ooull et al. 1986). 

some zinc salts can be irritants. Gastrointestinal symptoms have 
sometimes been reported after ingestion of high zinc 
concentrations. Metal fume fever can result from inhalation of 
zinc fumes (ooull et al, 1986). Zinc is not classified as a 
carcinogen by USEPA. 
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