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WMCO:PA:90-133 
May 14, 1990 

William A ,  Westendorf, D.D.S .  

Dear Dr. Westendorf: 

Thank you for participating in the May 8, Community Roundtable discussion 
about "Waste Management." 
by those who frame our Community Relations programs here at the Feed 
Materials Production Center. 

Constructive input from our neighbors is valued 

You raised the question/issue "..how do we monitor for heavy metals that 
would ultimately deposit in hair and nails?" 

Answer: These 
metals are screened by monitoring urine and fecal matter as well as using an 
in vivo monitor. 

Most heavy metals found at the FMPC are also radioactive. 

Process employees are required to participate in a routine urine sampling 
program that screens for uranium.and other radioactive heavy metals at 
designated periods. 
examinations include a whole body count that looks for uranium, lead-212 and 
inferred thorium. 

In addition, pre-employment, annual and exiting 

Any person involved in a reportable incident is requested to submit a sample 
for urinalysis. 
isotopic screening for plutonium, thorium and uranium. Urinalysis and whole 
body count detects the heavy metals before they reach the hair and nails. 

This sample is sent off site to an independent lab for 

Blood bioassay is used to screen for lead for our Security personnel because 
of their required shooting regime. 
areas are screened through blood bioassay. 

Personnel working in suspected lead 

Fecal matter is screened at pre-employment, annual and exiting examinations. 

In vivo (in the living body) examination is a definitive way to determine if 
radioactive materials are present in the body and, if so, to identify and 
quantify those materials. 
radiation programs, such as radiation dosimetry and urinalysis. 

In vivo examinations supplement our other 
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The other question/issue raised was toxicological profiles for Chromium and 
Selenium. 
Occupational Safety and Health Administration. 
information. 

These materials were provided by the U.S. Department of Labor- 
They are included for your 

Pete Kelley conveys his thanks for the papers on hair sampling you sent for 
consideration. 
these papers. 

Currently, technical people here at WMCO are evaluating 

If I can be of  any other assistance, please contact me at 738-6342. 

Sincerely, 

Karen L .  Miskell 
Community Relations 

Enclosures 

c: W .  H. Kelley 
Central Fi 1 es 
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Occupational Health Guideline for 
Chromium Metal and Insoluble Chromium 

INTRODUCTION 
This guideline is intended as a source of information for 
employees, employers, physicians, industrial hygienists, 
and other occupational health professionals who may 
have a need for such information. It does not attempt to 
present all data; rather, it presents pertinent information 
and data in summary form. 

APPLlCABl L l N  

The general guidelines contained in this document 
apply to all chromium metal and insoluble chromium 
salts. Physical and chemical properties of some specific 
compounds are provided for illustrative purposes. 

SUBSTANCE IDENTIFICATION 

Metallic chromium 

Formula:Cr 
Synonyms: None 
Appearance and odor: Shiny, odorless metal. 

Copper chromite 
Formula: CulCrlOI 
Synonyms: Cuprous chromite 
Appearance and odor: Greenish-blue, odorless solid. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 
The current OSHA standard for chromium metal or 
insoluble chromium salts is 1 milligram of chromium 
metal or insoluble chromium salts per cubic meter of ak 
(mg/ma) averaged over an eight-hour work shift. Cer- 
tain forms of chromium (VI) have been found to cause 
increased respiratory cancer among workers. Certain 
other forms of chromium (VI) are currently believed to 
be noncarcinogenic: The noncarcinogenic forms are 
the monochromates and bichromates (dichromates) of 
hydrogen, lithium, sodium, potassium, rubidium, 

Salts* 

cesium, and ammonium, and chromium (VI) oxide 
(chromium acid anhydride). NIOSH has not conducted 
an in-depth study of the toxicity of chromium metal or 
compounds containing chromium in an oxidation state 
other than 6. NIOSH recommends that the permissible 
exposure limit for carcinogenic chromium (VI) com- 
pounds be reduced to 0.001 Cr (VI) muma and that 
these compounds be regulated 85 occupational carcino- 
gens. NIOSH also recommends that the permissible 
exposure limit for noncarcinogenic chromium (VI) be 
reduced to 0.025 Cr (VI) mum'  averaged over a work 
shift of up to 10 hours per day, 40 hours per week, with 
a ceiling level of 0.05 Cr (VI) mg/ma averaged over a 
15-minute period. It is further recommended that chro- 
mium (VI) in the workplace be considered carcinogen- 
ic, unless it has been demonstrated that only the non- 
carcinogenic chromium (VI) compounds mentioned 
above are present. The NIOSH Criteria Documents for 
Chromic Acid and Chromium (VI) should be consulted 
for more detailed information. 

HEALTH HAZARD INFORMATION 
Routes of exposure 

Chromium metal or insoluble chromium salts can affect 
the body if they are inhaled. They can also a f k t  the 
body if they are swallowed. 

Effects of overexposure 
Ferro chrome alloys have been associated with lung 
changes in workers exposed to these alloys. Chromite 
dust exposure may cause minor lung changes. 

Reporting signs and symptom 
A physician should be contacted if anyone develops any 
signs or symptoms and suspects that they are caused by 
exposure to chromium metal or insoluble chromium 
salts. 

Recommended medical surveillance 
The following medical procedures should be made 
available to each employee who is exposed to chromi- 
um metal or insoluble chromium salts at potentially 
hazardous levels: 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
assist in achieving an effective occupational health program. However, they may not be sufficient to achieve compliance 

with all requirements of OSHA regulations. 

US. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Disease Control 
National Institute for Occupational Safety and Health 

t 

U.S. DEPARTMENT OF LABOR 
Occupational Safety and Health Administration 

3 / -  

September 1978 1 



I. Initial Medical Examination.- 
-A complete history and physical examination: The 

purpose i s  to detect pre-existing conditions that might 
pla& tlie exposed employee at increased risk, and to 
establish a baseline for future health monitoring. Exami- 
nation of the respiratory system should be stressed. 

-14“ x 17” chest roentgenogram: Chromium and its 
insoluble salts may cause human lung damage. Surveil- 
lance of the lungs is indicated. 

-WC and FEV (1 sec): Insoluble chromium salts 
are reported to cause decreased pulmonary function. 
Periodic surveillance is indicated. 
2. Periodic Medical Ekaminafion: The aforementioned 
medical examinations should be repeated on an annual 
basis. 

Summary of toxicology 
The dusts of chromium metal and its insoluble salts, 
chiefly the chromites, are usually reported to be rela- 
tively nontoxic; this is debatable, since exposures associ- 
ated with toxic effects are usually mixed exposures 
involving several hexavalent chromium compounds. 
Ferrochrome alloys have been associated with pulmon- 
ary disease in humans. Four workers engaged in the 
production of ferrochrome alloys developed a nodular 
type of pulmonary disease with impairment of pulmon- 
ary function; air concentrations of chromium in this 
study averaged 0.26 mum3,  although other fumes and 
dusts were also present. This pulmonary problem may 
be one of hypersensitivity and thus reversible. Other 
reports state that chest roentgenograms have revealed 
only “exaggerated pulmonic markings” in workers ex- 
posed to chromite dust. The lungs of groups of workers 
exposed to chromite dust have been shown to be the 
seat of pneumoconiotic changes consisting of slight 
thickening of interstitial tissue and interalveolar septa, 
with histologic fibrosis and hyalinization. Chromite ore 
roast mixed with sheep fat implanted intrapleurally in 
rats produced squamous cell carcinomata coexisting 
with sarcomata of the lungs; the same material implant- 
ed in the thighs of rats produced fibrosarcomata. A 
refractory plant using chromite ore to make chromite 
brick had no excess of lung cancer deaths over a 14-year 
period, and it was concluded that chromite alone prob- 
ably is not carcinogenic. 

CHEMICAL AND PHYSICAL PROPERTIES 
Physical data-Metallic chromium 
1. Molecular weight: 52 
2. Boiling point (760 mm Hg): 2640 C (4784 F) 
3. Specific gravity (water = 1): 7.2 
4. Vapor density (air = 1 at boiling point of metallic 

5. Melting point: 1900 C (3452 F) 
6. Vapor pressure at 20 C (68 F): Essentially zero 
7. Solubility in water, g/lOO g water at 20 C (68 F): 

8. Evaporation rate (butyl acetate = 1): Not applica- 

chromium): Not applicable 

Insoluble 

ble 
L 

Physical data-Copper chromite 
1. Molecular weight: 295.1 
2. Boiling point (760 mm Hg): Data not available 
3. Specific gravity (water = 1): 5.24 
4. Vapor density (air = 1 at boiling point of copper 

5. Melting point: Data not available 
6. Vapor pressure at 20 C (68 F): Essentially zero 
7. Solubility in water, g/lOO g water at 20 C (68 F): 

8. Evaporation rate (butyl acetate = 1): Not applica- 

chromite): Not applicable 

Insoluble 

ble 
Physical data-Basic potassium zinc chromate 
1. Molecular weight: 873.8 
2. Boiling point (760 mm Hg): Decomposes at red 

3. Specific gravity (water = 1): 3.47 
4. Vapor density (air = 1 at boiling point of basic 

potassium zinc chromate): Not applicable 
5. Melting point: Loses water slowly above 100 C 

6. Vapor pressure at 20 C (68 F): Essentially zero 
7. Solubility in water, g/lOO g water at 20 C (68 F): 

8. Evaporation rate (butyl acetate = 1): Not applica- 

heat 

(212 F) 

Insoluble 

ble 
Reactivity 
1. Conditions contributing to instability: None 
2. Incompatibilities: Chromium metal in contact with 

3. Hazardous decomposition products: None listed. 
4. Special precautions: None listed. 

1. Flash point: Not applicable 
2. Minimum ignition temperature (metal): 400 C (752 

F) Oayer); 580 C (1076 F) (cloud) 
3. Minimum explosive dust concentration (metal): 

230 grams/ms 
4. Extinguishant: Dry sand, dry dolomite, dry graph- 

ite 
Warning properties 

Chromium metal and insoluble salts are not known to be 
eye irritants. 

strong oxidizers may cause fires and explosions. 

Flammability 

MONITORING AND MEASUREMENT 
PROCEDURES 

Eight-Hour Exposure Evaluation 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight-hour sample or on two four-hour 
samples. Several short-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level. Air samples should be taken in the 
employee’s breathing zone (air that would most nearly 
represent that inhaled by the employee). 

Ceiling Evaluation 
Measurements to determine employee ceiling exposure 
are best taken during periods of maximum expected 

2 Chromlum Metal and In8oluble Chromlum Salt8 (as Chromlum) September 1978 



airbome concentrations of chromium metal or insoluble 
’ chromium salts. Each measurement should consist of a 

fifteen (15) minute sample or series of consecutive 
samples totalling fifteen (15) minutes in the employee’s 
breathing zone (air that would most nearly represent 
that inhaled by the employee). A minimum of three (3) 
measurements should be taken on one work shift and 
the highest of all measurements taken is an estimate of 
the employee’s exposure. 

Method 
Sampling and analyses may be performed by collection 
of chromium metal or insoluble chromium salts on a 
filter, followed by treatment with acid and atomic 
absorption spectrophotometric analysis. An analytical 
method for chromium metal and insoluble chromium 
salts is in the NIOSff Manual of Analytical Methods 2nd 
Ed., Vol. 6, 1980, available from the Government 
Printing Office, Washington, D.C. 20402 (GPO NO. 
017-033-00369-6). 

RESPl R ATORS 

Good industrial hygiene practices recommend that 
engineering controls be used to reduce environmental 
concentrations to the permissible exposure level. How- 
ever, there are some exceptions where respirators may 
be used to control exposure. Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented. Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situations. If the use of 
respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce- 
ment and Safety Administration) or by the National 
Institute for Occupational Safety and Health. 
In addition to respirator selection, a complete respira- 

tory protection program should be instituted which 
includes regular training, maintenance, inspection, 
cleaning, and evaluation. 

PERSONAL PROTECTIVE EQUIPMENT 

Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropriate protective clothing 
neceSSary to prevent repeated or prolonged skin contact 
with solids or liquids containing insoluble chromium 
salts. 

Clothing contaminated with insoluble chromium salts 
should be placed in closed containers for storage until it 
can be discarded or until provision is made for the 
removal of insoluble chromium salts from the clothing. 
If the clothing is to be laundered or otherwise cleaned 
to!:!emove the insoluble chromium salts, the person 

1957 
performing the operation should be informed of insolu- 
ble chromium salts’s hazardous properties. 

Non-impervious clothing which becomes contami- 
nated with insoluble chromium salts should be removed 
promptly and not reworn until the insoluble chromium 
salts are removed from the clothing. 

Employees should be provided with and required to 
use dust- and splashproof safety goggles where solids or 
liquids containing insoluble chromium salts may contact 
the eyes. 

SANITATION 

Skin that becomes contaminated with insoluble chro- 
mium salts should be promptly washed or showered 
with soap or mild detergent and water to remove any 
insoluble chromium salts. 

Eating and smoking should not be permitted in areas 
where solids or liquids containing insoluble chromium 
salts are handled, processed, or stored. 

Employees who handle solids or liquids containing 
insoluble chromium salts should wash their hands thor- 
oughly with soap or mild detergent and water before 
eating, smoking, or using toilet facilities. 

COMMON OPERATIONS AND CONTROLS 
The following list includes some common operations in 
which exposure to chromium metal or insoluble chro- 
mium salts may occur and control methods which may 
be effective in each case: 

Operatlon Controls 
Use in fabrication of Local exhaust 
alloys ventilation; general 

dilution ventilation; 
personal protective 
equipment 

Use in preparation of Local exhaust 
alloy steels to enhance ventilation; general 
corrosion- and heat- dilution ventilation 
resistance 

Use in fabrication of 
plated products for ventilation; general 
decoration or increased dilution ventilation: 
wear-resistance personal protective 

Use in production of 
non-ferrous alloys to ventilation; general 
impart special qualities dilution ventilation 
to the alloys 

Use in production and 
processing of insoluble ventilation; general 
Salts dilution ventilation; 

personal protective 

Local exhaust 

equipment 

Local exhaust 

Local exhaust 

equipment r s  
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Operation 

Use as chemical 
intermediates; use in 
textile industry in 
dyeing, silk treating, 
printing, and moth- 
proofing wool 

Use in leather industry 
in tanning; use in 
photograhic fixing baths 

Use as catalysts for 
halogenation, alkylation, 
and catalytic cracking of 
hydrocarbons 

Use as fuel additives 
and propellant 
additives; in 
photogaphic fixing 
baths and in ceramics 

Controls 
Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation; general 
dilution ventilation 

Local exhaust 
ventilatign; general 
dilution ventilation; 
personal protective 
equipment 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first aid proce- 
dures and send for first aid or medical assistance. 

EyeExposure 
If chromium metal or solids or liquids containing insolu- 
ble chromium salts get into the eyes, wash eyes immedi- 
ately with large amounts of water, lifting the lower and 
upper lids occasionally. If irritation is present after 
washing, get medical attention. Contact lenses should 
not be worn when working with these chemicals. 

SkinExposure 
If solids or liquids containing insoluble chromium salts 
get on the skin, wash the contaminated skin using soap 
or  mild detergent and water. If solids or liquids contain- 
ing insoluble chromium salts penetrate through the 
clothing, remove the clothing and wash the skin using 
soap or mild detergent and water. If irritation persists 
after washing, get medical attention. 

Breathing 
If a person breathes in large amounts of chromium 
metal o r  insoluble chromium salts, move the exposed 
person to fresh air at once. If breathing has stopped, 
perform artificial respiration. Keep the affected person 
warm and at rest. Get medical attention as soon as 
possible. 

swallowing 
When solids or  liquids containing insoluble chromium 
salts have been swallowed, give the person large quanti- 
ties of water hmediately. After the water has been 
swallowed, try to get the person to vomit by having him 
touch the back of his throat with his finger. Do not 
make an unconscious person vomit. Get medical atten- 

* ti& immediately. 
(‘9 

Rescue 
Move the affected person from the hazardous exposure. 
If the exposed person has been overcome, notipy some- ‘ 

one else and put into effect the established emergency 
rescue procedures. Do not become a casualty. Under- 
stand the facility’s emergency rescue procedures and 
know the locations of rescue equipment before the need 
arises. 

SPILL, LEAK, AND DISPOSAL 
PROCEDURES 

Persons not wearing protective equipment and cloth- 
ing should be restricted from areas of spills until cleanup 
has been completed. 

If chromium metal or insoluble chromium salts are 
spilled, the following steps should be taken: 
1. Remove all ignition sources where metallic chromi- 
um has been spilled. 
2. Ventilate area of spill. 
3. Collect spilled material in the most convenient and 
safe manner and deposit in sealed containers for recla- 
mation or for disposal in a secured sanitary landfill. 
Liquid containing chromium metal or insoluble chromi- 
um salts should be absorbed in vermiculite, dry sand, 
earth, or a similar material. 

Waste disposal method: 
Chromium metal or insoluble chromium salts may be 
disposed of in sealed containers in a secured sanitary 
landfill. 
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SPECIAL NOTE 

The International Agency for Research on Cancer 
(IARC) has evaluated the data on these chemicals and 
has concluded that they cause cancer. See IARCMono- 
gmphs on the Evaluation of Carcinogenic Risk of Chemi- 
cals to Man, Volume 2, 1973, and Volume 23, 1980. 

Method 
Sampling and analyses may be performed by collection 
of chromium metal or insoluble chromium salts on a 
filter, followed by treatment with acid and atomic 

7 
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RESPIRATORY PROTECTION FOR CHROMIUM METAL AND INSOLUBLE CHROMIUM SALTS (AS 
CHROMIUM) 

Conditlon Minimum Resplratory Protection* 
Requlred Above 1 mg/ma 

Particulate Concentration 

5 mg/ms or less Any dust and mist respirator. 

10 mg/ma or less Any dust and mist respirator, except single-use or quarter-mask respirator. 

Any fume respirator or high efficiency particulate respirator. 

Any supplied-air respirator. 

Any self-contained breathing apparatus. 

50 mg/ma or less A high efficiency particulate filter respirator with a full facepiece. 

Any supplied-air respirator with a full facepiece, helmet, or hood. 

Any self-contained breathing apparatus with a full facepiece. 

500 mg/ms or less A powered air-purifying respirator with a high efficiency particulate filter. 

A Type C supplied-air respirator operated in pressure-demand or other positive 
pressure or continuous-flow mode. 

Greater than 500 mg/ma or 
entry and escape from 
unknown concentrations 

Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode. 

A combination respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressure-demand or other positive pressure or continu- 
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressuredemand or other positive pressure mode. 

Fire Fighting Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode. 

‘Only NIOSH-approved or MSHA-approved equipment should be used. 
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Occupational Health Guideline for 
Selenium and Its Inorganic Compounds (as Selenium)* 

INTRODUCTION 
This guideline is intended as a source of information for 
employees, employers, physicians, industrial hygienists, 
and other occupational health professionals who may 
have a need for such information. It does not attempt to 
present all data, rather, it presents pertinent information 
and data in summary form. 

APPLICABILITY 
The general guidelines contained in this document 
apply to all selenium and its inorganic compounds. 
Physical and chemical properties of several specific 
compounds are provided for illustrative purposes. 

SUBSTANCE IDENTIFICATION 

Selenium 
Formula: Se 
Synonyms: Selenium, metallic; selenium, elemental 
Appearance and odor: Black, gray, or red odorless 

solid. 

Sodium selenite 

Formula: NarSeOI 
Synonyms: None 
Appearance and odor: Colorless and odorless solid. 

Sodium selenate 
Formula: NarSeOI 
Synonyms: None 
Appearance and odor: Colorless and odorless solid. 

Selenium dioxide 

Formula: SeO, 
Synonyms: None 
Appearance and odor: Colorless and odorless solid. 

Selenium oxychloride 

Formula: SeOClr 
Synonyms: None 
Appearance: Colorless to yellow liquid. 

PERMISSIBLE EXPOSURE LIMIT (PEL) 

The current OSHA standard for selenium and its inor- 
ganic compounds is 0.2 milligram of selenium and its 
inorganic compounds (as selenium) per cubic meter of 
air (mg/m’) averaged over an eight-hour work shift. 

HEALTH HAZARD INFORMATION 

Routes of exposure 
Selenium, sodium selenite, sodium selenate, or selenium 
dioxide can affect the body if they are inhaled, if they 
come in contact with the eyes or  skin, or if they are 
swallowed. Selenium oxychloride and selenium dioxide 
may enter the body through the skin. 

Effects of overexposure 
1. Short-term Exposure: Inhalation of large quantities of 
selenium dioxide or selenium oxychloride may cause 
severe breathing difficulties which may not appear for 
several hours after exposure. Skin contact with seleni- 
um dioxide or selenium oxychloride may cause skin 
burns. Skin exposure to selenium dioxide dust may 
cause a skin rash. Splashes of selenium dioxide may 
cause eye irritation. Selenium dioxide dust may cause 
“rose eye,” an allergy of the eyelids in which they may 
become puffy. 
2. tong-tern Exposure: Prolonged exposure to seleni- 
um, sodium selenite, sodium selenate, or selenium diox- 
ide may cause paleness, coated tongue, stomach disor- 
ders, nervousness, metallic taste and a garlic odor of the 
breath. Fluid in the abdominal cavity, damage to the 
liver and spleen, and anemia have been reported in 
animals. Prolonged skin contact with selenium oxide or 
selenium oxychloride may cause skin sensitization. 

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will 
assist in achieving an effective occupational health program. However, they may not be sufficient to achieve compliance 

with all requirements of OSHA regulations. 

US. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
J Public Health Service Centers for Disease Control Occupational Safety and Health Administration 

National Institute for Occupational Safety and Health 

US. DEPARTMENT OF LABOR 
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3. -Repgrting Signs and Symptoms: A physician should be 
contacted if anyone develops any signs or symptoms 
and suspects that they are caused by exposure to 
selenium and its inorganic compounds. 

Recommended medical surveillance 
The following medical procedures should be made 
available to  each employee who is exposed to selenium 
and its inorganic compounds at potentially hazardous 
levels: 
1. Initial Medical Examination: 

-A complete history and physical examination: The 
purpose is to  detect preexisting conditions that might 
place the exposed employee at increased risk, and to 
establish a baseline for future health monitoring. Per- 
sons with a history of asthma, allergies, or known 
sensitization to selenium, or with a history of other 
chronic respiratory disease, gastrointestinal distur- 
bances, disorders of liver or kidneys, or recurrent 
dermatitis would be expected to be at increased risk 
from exposure. Examination of the eyes, respiratory 
system, liver, kidneys, and blood should be stressed. 
The skin should be examined for evidence of chronic 
disorders. Special consideration should be given to 
women of childbearing age since the possibility that 
selenium may be teratogenic might place these women 
in a high risk group. 

-Urinalysis: Proper function of the kidneys is neces- 
sary to validate levels of selenium in the urine. A 
urinalysis should be obtained to include at a minimum 
specific gravity, albumin, glucose, and a microscopic on 
centrifuged sediment. 

-Liver function tests: Selenium causes liver damage 
and tumors in animals. A profile of liver function should 
be obtained by using a medically acceptable array of 
biochemical tests. 
2. Periodic Medical Examination: The aforementioned 
medical examinations should be repeated on an annual 
basis. 

Elemental selenium and certain selenium Compounds as 
dusts, vapors, and fumes irritate the eyes, upper respira- 
tory tract, and skin. Animals exposed to selenium 
anhydride at a concentration of 150 mg/m3 for 4 hours 
developed conjunctivitis, pulmonary edema, and con- 
vulsions preceding death; there were degenerative 
changes in the liver, kidneys, spleen, and heart. Pro- 
longed feeding of animals with diets containing seleni- 
um in amounts of 5 to 15 ppm caused hepatic necrosis, 
hemorrhage, and cirrhosis; marked and progressive 
anemia occurred in some species. The possibility of 
teratogenic effects from exposure to selenium has been 
raised, based upon observations in animals, but it has not 
been established in man. Eleven of 53 rats developed 
adenoma or low-grade carcinoma in cirrhotic livers, 
and four others had advanced adenomqtoid hyperplasia, 
after having survived for 18 to 24 months on diets 
containing 5, 7, or 10 ppm of selenium; no tumors 
occurred in 73 rats surviving less than 18 months, 
although after 3 months cirrhosis was frequent. In 

summary of toxicology 
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control rats 18 to 24 months of age, the incidence of 
spontaneous hepatic tumors was less than 1%. A group 
of workers briefly exposed to high concentrati'ons of 
selenium fume developed severe irritation of the eyes, ' 
nose, and throat, followed by headaches; transient 
dyspnea occurred in one case. In workers exposed to an 
undetermined concentration of selenium oxide there 
was bronchospasm and dyspnea, followed within 12 
hours by chills, fever, headache, and bronchitis, leading 
to pneumonitis in a few cases; all were asymptomatic 
within a week. In a study of workers in a selenium plant, 
workroom air levels ranged from 0.2 to 3.6 mg/m3, 
while urinary levels ranged from below 0.10 to 0.43 
mgA; the chief complaints were garlic odor of the 
breath, metallic taste, gastrointestinal disturbances, and 
skin eruptions. An accidental spray of selenium dioxide, 
in unspecified form and concentration, into the eyes of a 
chemist caused superficial bums of the skin and immedi- 
ate irritation of the eyes; within 16 hours vision was 
blurred, and the lower portions of both corneas ap- 
peared dulled; 16 days after the accident the corneas 
were normal. Acute bums of the skin can be caused by 
selenium oxychloride and selenium oxide, which are 
highly vesicant. Contact with the fume of heated seleni- 
um dioxide caused an acute, weeping dermatitis, with 
the development of hypersensitivity in some cases. 

, 

CHEMICAL AND PHYSICAL PROPERTIES 
Physical data-Selenium 
1. Molecular weight: 78.96 
2. Boiling point (760 mm Hg): 685 C (1 265 F) 
3. Specific gravity (water = 1): 4.45 to 4.8 
4. Vapor density (air = 1 at boiling point of seleni- 

5. Melting point: I50 C (302 F) 
6. Vapor pressure at 20 C (68 F): Less than 0.001 mm 

7. Solubility in water, dl00 g water at 20 C (68 F): 

8. Evaporation rate (butyl acetate = 1): Not applica- 

um): Not applicable 

Hg 

Insoluble 

ble 
Physical data4odium selenite 
1. Molecular weight: 173 
2. Boiling point (760 mm Hg): Decomposes 
3. Specific gravity (water = 1): 3.1 
4. Vapor density (air = 1 at boiling point of sodium 

5. Melting point: 710 C (1310 F) (decomposes) 
6. Vapor pressure at 20 C (68 F): Less than 0.001 mg 

7. Solubility in water, d100 g water at 20 C (68 F): 

8. Evaporation rate (butyl acetate = 1): Not applica- 

selenite): Not applicable 

Hg 

85 

ble 
Physical data-Sodium selenate 
1. Molecular weight: 188.9 
2. Boiling point (760 mm Hg): Decomposes 
3. Specific gravity (water = 1): 3.1 1 0  
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4. Vapor density (air = 1 at boiling point of sodium 

selenate); Not applicable 
. 5. Melting point: Decomposes 

6. Vapor pressure at 20 C (68 F): Less than 0.001 mm 

7. Solubility in water, g/200 g water at 20 C (68 F): 

8. Evaporation rate (butyl acetate = 1): Not applica- 

Hg 

83 

ble 
Physical data-Selenium dioxide 
1. Molecular weight: 110.9 
2. Boiling point (760 mm Hg): 315 C (599 F) (sub- 

3. Specific gravity (water = 1): 3.95 
4. Vapor density (air = 1 at boiling point of selenium 

5. Melting point: 340 C (644 F) 
6. Vapor pressure at 20 C (68 F): 0.001 mm Hg 
7. Solubility in water, g/100 g water at 20 C (68 F): 

8. Evaporation rate (butyl acetate = 1): Not applica- 

limes) 

dioxide): Not applicable 

257 

ble 
Physical data-Selenium oxychloride 
1. Molecular weight: 165.9 
2. Boiling point (760 mm Hg): 176 C (349 F) 
3. Specific gravity (water = 1): 2.42 
4. Vapor density (air = 1 at boiling point of selenium 

5. Melting point: 10.8 C (51 F) 
6. Vapor pressure at 20 C (68 F): 0.35 mm approxi- 

7. Solubility in water, g/100 g water at 20 C (68 F): 

8. Evaporation rate (butyl acetate = 1): Not applica- 

oxychloride): 5.7 

mately 

Decomposes 

ble 
Reactivity 
1. Conditions contributing to instability: None haz- 

ardous 
2. Incompatibilities: Contact of selenium with acids 

may cause formation of poisonous hydrogen selenide 
gas. Contact of selenium with strong oxidizing agents 
may cause fires and explosions. 

3. Hazardous decomposition products: Toxic gases 
and vapors may be released in a fire involving selenium, 
sodium selenite, sodium selenate, selenium dioxide, and 
selenium oxychloride. 

Flammability 
4. Special precautions: None 

1. Flash point: Not applicable 
2. Autoignition temperature: Selenium: Data not 

available; sodium selenite, sodium selenate, selenium 
dioxide, and selenium oxychloride: Not applicable 

3. Flammable limits in air, % by volume: Not appli- 
cable 

4. Extinguishant: For selenium, water 
Warning properties 

The Documentation of TLV‘s notes that “Clinton report- 
ed intense irritation of eyes, nose, and throat, followed 

cbd headache, in a group of workers briefly exposed to 
v 

high concentrations of selenium fumell’ % %O re- 
ports that “persons who work in atmospheres contain- 
ing selenium dioxide dust may develop a condition 
known among the workers as ’rose eye,’ a pink allergy 
of the eyelids, which often become puffy. There is 
usually also a conjunctivitis of the palpebral conjuncti- 
va but rarely of the bulbar conjunctiva.” The Hygienic 
Information Guide for selenium states that “in contact 
with the eye, selenium compounds exert a rapid iriitant 
action leading to inflammation.” Grant reports that 
both selenium dioxide and selenium sulfide can produce 
toxic effects on the eye. Quantitative information con- 
cerning air concentrations of selenium compounds 
which cause eye irritation is not available. 

MONITORING AND MEASUREMENT 
PROCEDURES 

General 
Measurements to determine employee exposure are best 
taken so that the average eight-hour exposure is based 
on a single eight-hour sample or on two four-hour 
samples. Several short-time interval samples (up to 30 
minutes) may also be used to determine the average 
exposure level. Air samples should be taken in the 
employee’s breathing zone (air that would most nearly 
represent that inhaled by the employee). 

Method 
SampIing and analyses may be performed by collection 
of selenium and its inorganic compounds on a filter, 
followed by treatment with acid and atomic absorption 
spectrophotometric analysis. An analytical method for 
selenium and its inorganic compounds is in the NIOSH 
Manual of Analytical Methods, 2nd Ed., Vol. 3, 1977, 
available from the Government Printing Ofice, Wash- 
ington, D.C. 20402 (GPO NO. 017-033-00261-4). 

RESPIRATORS 

Good industrial hygiene practices recommend that 
engineering controls be used to reduce environmental 
concentrations to the permissible exposure level. How- 
ever, there are some exceptions where respirators may 
be used to control exposure. Respirators may be used 
when engineering and work practice controls are not 
technically feasible, when such controls are in the 
process of being installed, or when they fail and need to 
be supplemented. Respirators may also be used for 
operations which require entry into tanks or closed 
vessels, and in emergency situations. If the use of 
respirators is necessary, the only respirators permitted 
are those that have been approved by the Mine Safety 
and Health Administration (formerly Mining Enforce- 
ment and Safety Administration) or by the National 
Institute for Occupational Safety and Health. 

In addition to respirator selection, a complete respira- 
tory protection program should be insti t P f which 
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inclu'des ~ regular training, maintenance, inspection, 
cleaning, and evaluation. 

PERSONAL PROTECTIVE EQUIPMENT 

Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropriate protective clothing 
necessary to prevent any possibility of skin contact with 
selenium oxychloride or liquids containing selenium 
oxychloride. 

Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropriate protective clothing 
necessary to prevent repeated or prolonged skin contact 
with selenium, sodium selenite, sodium selenate, or 
liquids containing these compounds. 

Employees should be provided with and required to 
use impervious clothing, gloves, face shields (eight-inch 
minimum), and other appropriate protective clothing 
necessary to prevent skin contact with selenium dioxide 
or liquids containing selenium dioxide, where skin con- 
tact may occur. 

If employees' clothing has had any possibility of 
being contaminated with selenium oxychloride, sodium 
selenite,sodium selenate, selenium dioxide, or liquids 
containing these compounds, employees should change 
into uncontaminated clothing before leaving the work 
premises. 

Clothing which has had any possibility of being 
contaminated with selenium oxychloride, sodium selen- 
ite, sodium selenate, or selenium dioxide should be 
placed in closed containers for storage until it can be 
discarded or until provision is made for the removal of 
contaminant from the clothing. If the clothing is to be 
laundered or otherwise cleaned to remove the contami- 
nant. the person performing the operation should be 
informed of contaminant's hazardous properties. 

Where there is any possibility of exposure of an 
employee's body to selenium, selenium oxychloride, 
sodium selenite, sodium selenate, selenium dioxide, or 
liquids containing these compounds, facilities for quick 
drenching of the body should be provided within the 
immediate work area for emergency use. 

Non-impervious clothing which becomes contami- 
nated with selenium, sodium selenite, sodium selenate, 
selenium dioxide or liquids containing these compounds 
should be removed promptly and not reworn until the 
contaminant is removed from the clothing. 

Non-impervious clothing which becomes contami- 
nated with selenium oxychloride should be removed 
immediately and not reworn until the selenium oxych- 
loride is removed from the clothing. 

Employees should be provided with and required to 
use dust- and splash-proof safety goggles where there is 
any possibility of selenium dioxide, selenium oxychlor- 
ide, or liquids containing these compounds contacting 
the eyes. 
.i 9 

Employees should be provided with and required to 
use dust- and splash-proof safety goggles where sodium , 

selenite, sodium selenate, or liquids containing these 
compounds may contact the eyes. 

Where there is any possibility that employees' eyes 
may be exposed to selenium oxychloride, selenium 
dioxide, or liquids containing these compounds, an eye- 
wash fountain should be provided within the immediate 
work area for emergency use. 

SANITATION 

Workers subject to skin contact with selenium oxych- 
loride, sodium selenite, sodium selenate, selenium diox- 
ide, or liquids containing these compounds should wash 
any areas of the body which may have contacted 
selenium oxychloride, sodium selenite, sodium selenate, 
selenium dioxide, or liquids containing these com- 
pounds at the end of each work day. 

Skin that becomes contaminated with selenium, 
sodium selenite, sodium selenate, selenium dioxide, or 
liquids containing these substances should be promptly 
washed or showered to remove any contaminant. 

Skin that becomes contaminated with selenium ox- 
ychloride should be immediately washed or showered 
to remove any selenium oxychloride. 

Eating and smoking should not be permitted in areas 
where selenium oxychloride, sodium selenite, sodium 
selenate, selenium dioxide, or liquids containing these 
compounds are handled, processed, or stored. 

Employees who handle selenium oxychloride, 
sodium selenite, sodium selenate, selenium dioxide, or 
liquids containing these compounds should wash their 
hands thoroughly before eating, smoking, or using toilet 
facilities. 

COMMON OPERATIONS AND CONTROLS 

The following list includes some common operations in 
which exposure to selenium and its inorganic com- 
pounds may occur and control methods which may be 
effective in each case: 

Operation Controls 

Liberation during mining Local exhaust 
recovery, and ventilation; general 
purification and dilution ventilation; 
manufacture of personal protective 
selenium compounds equipment 
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' Operation 

use in glassware 
industry for 
decolorization of 
fiberglass, scientific 
glassware, vehicular tail 
lights, traffic and other 
signal lenses, and 
infrared equipment; use 
in manufacture of 
electrical components 
in welding, 
transformers, 
semiconductors, 
photoelectric cells, etc. 

Use in manufacture of 
photography and 
photocopy devices; 
manufacture of dyes, 
pigments, and colored 
glazes for metal etching 
and for printing on glass 

Use in manufacture of 
lubricating oils and 
extreme pressure 
lubricants as 
antioxidants and 
detergency improvers 

Use in rubber industry 
for manufacture and 
use as vulcanization 
accelerators and 
antioxidants; use in 
manufacture of 
pharmaceuticals, 
fungicides, and 
dermatitis control 

Use as a catalyst for 
hardening fats for 
soaps, waxes, edible 
fats, and plastics 

Use in manufacture of 
insecticides, 
parasiticides, 
bactericides, and 
herbicides for 
agricultural and citrus 
crops 

Use in manufacture of 
flame-proofing agents 
on textiles and electric 
cables 

Controls 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation: general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation; general 
dilution ventilation: 
personal protective 
equipment 

Operation 

Use in manufacture of 
delayed action blasting 
caps 

Use as solvents in paint 
and varnish removers; 
rubber, resin, and glue 
solvent; use for organic 
synthesis in oxidation, 
hydrogenation, and 
dehyrogenation 

Use in refining of 
copper, silver, gold. or 
nickel ores or during 
recycling of scrap metal 

Use in miscellaneous 
operations in 
manufacture of insect 
repellants, activators, 
hardeners, special 
ceramic materials, 
plasticizers, and 
mercury vapor 
detectors 

Use for preparation of 
feed additives for 
poultry and swine 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment . 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation; general 
dilution ventilation; 
personal protective 
equipment 

Local exhaust 
ventilation; general. 
dilution ventilation; 
personal protective 
equipment 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, institute first aid proce- 
dures and send for first aid or medical assistance. 

EyeExposure 
If selenium or its inorganic compounds get into the 
eyes, wash eyes immediately with large amounts of 
water, lifting the lower and upper lids occasionally. Get 
medical attention immediately. Contact lenses should 
not be worn when working with these chemicals. 

SkinExposure 
If selenium or its inorganic compounds get on the skin, 
immediately wash the contaminated skin. If selenium, 
sodium selenite, sodium selenate, or selenium dioxide 
soak through the clothing, remove the clothing immedi- 
ately and wash the skin. If irritation persists after 
washing, get medical attention. 

Breathing 
If a person breathes in large amounts of selenium 
sodium selenite, sodium selenate, or selenium dioxide, 
move the exposed person to fresh air at once. If 
breathing has stopped, perform aGificia1 ITration* 
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Keep the affected person warm and at rest. Get medical 
attention as soon as possible. 

Swallowing 
When selenium, sodium selenite, sodium selenate, sele- 
nium oxychloride, or selenium dioxide have been swal- 
lowed and the person is conscious, give the person large 
quantities of water immediately. After the water has 
been swallowed, try to get the person to vomit by 
having him touch the back of his throat with his finger. 
Do not make an unconscious person vomit. Get medical 
attention immediately. 

Rescue 
Move the affected person from the hazardous exposure. 
If the exposed person has been overcome, notify some- 
one else and put into effect the established emergency 
rescue procedures. Do not become a casualty. Under- 
stand the facility’s emergency rescue procedures and 
know the locations of rescue equipment before the need 
arises. 

SPILL AND DISPOSAL PROCEDURES 
Persons not wearing protective equipment and cloth- 

ing should be restricted from areas of spills until cleanup 
has been completed. 

If selenium or its inorganic compounds are spilled, 
the following steps should be taken: 
1. Ventilate area of spill. 
2. Collect spilled material in the most convenient and 
safe manner and deposit in sealed containers for recla- 
mation or for disposal in a secured sanitary landfill. 
Liquid containing selenium and its inorganic com- 
pounds should be absorbed in vermiculite, dry sand, 
earth, or a similar material. 

Waste disposal method: 
Selenium and its inorganic compounds may be disposed 
of in sealed containers in a secured sanitary landfill. 
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SPECIAL NOTE 

Selenium and its inorganic compounds (as selenium) 
appear on the OSHA “Candidate List” of chemicals 
being considered for further scientific review regarding 
their carcinogenicity (Federal Register, Vol. 45, No. 
157, pp. 5372-5379, 12 August 1980). 

- -  . -  
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* RESPIRATORY PROTECTION FOR SELENIUM AND ITS INORGANIC COMPOUNDS (AS 

SELENIUM) 

Condition Minimum Respiratory Protection' 
Requlred Above 0.2 mg/ma 

Particulate Concentration 

10 mg/ml or less A high efficiency particulate filter respirator with a full facepiece. 

Any supplied-air respirator with a full facepiece, helmet, or hood. 

Any self-contained breathing apparatus with a full facepiece. 

A Type C supplied-air respirator with a full facepiece operated in pressure- 
demand or other positive pressure mode or with a full facepiece, helmet, or hood 
operated in continuous-flow mode. 

A powered air-purifying respirator with a high efficiency particulate filter and a full 
facepiece, helmet, or hood. 

100 mg/mJ or less 

Greater than 100 mg/mJ or 
entry and escape from 
unknown concentrations 

Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode. 

A combination respirator which includes a Type C supplied-air respirator with a 
full facepiece operated in pressure-demand or other positive pressure or continu- 
ous-flow mode and an auxiliary self-contained breathing apparatus operated in 
pressure-demand or other positive pressure mode. 

Fire Fighting Self-contained breathing apparatus with a full facepiece operated in pressure- 
demand or other positive pressure mode. 

Escape A high efficiency particulate filter respirator with a full facepiece. 

Any escape self-contained breathing apparatus with a full facepiece. 

'Only NIOSH-approved or MSHA-approved equipment should be used. 
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M s t i n g  house 
Materials Company 
of Ohio 

PO Box 398704 
Cincinnati, Ohio 452394704 

(513) 738 6200 

WMCO:PA:90-135 
May 16, 1990 

Mrs. Edwa Yocum 

Dear Mrs. Yocum: 

Thank you for participating in the May 8, Community Roundtable discussion 
about "Waste Management." Constructive input from our neighbors is valued 
by those who frame our Community Relations programs here at the Feed 
Materials Production Center. 

One question/issue that was raised, "..how do we monitor for heavy metals 
that would ultimately deposit in hair and nails?" 

Answer: These 
metals are screened by monitoring urine and fecal matter as well as using an 
in vivo monitor. 

Most heavy metals found at the FMPC are also radioactive. 

Process employees are required to participate in a routine urine sampling 
program that screens for uranium and other radioactive heavy metals at 
designated periods. In addition, pre-employment, annual and exiting 
examinations include a whole body count that looks for uranium, lead-212 and 
inferred thorium. 

Any person involved in a reportable incident is requested to submit a sample 
for urinalysis. 
isotopic screening for plutonium, thorium and uranium. Urinalysis and whole 
body count detects the heavy metals before they reach the hair and nails. 

This sample is sent off site to an independent lab for 

Blood bioassay is used to screen for lead for our Security personnel because 
of their required shooting regime. Personnel working in suspected lead 
areas are screened through blood bioassay. 

Fecal matter is screened at pre-employment, annual and exiting examinations. 

In vivo (in the living body) examination is a definitive way to determine if 
radioactive materials are present in the body and, if so, to identify and 
quantify those materials. 
radiation programs, such as radiation dosimetry and urinalysis. 

In vivo examinations supplement our other 
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The other question/issue raised was toxicological profiles for Chromium and 
Selenium. 
Occupational Safety and Heal th Admi ni strati on. 
information. 

These materials were provided by the U . S .  Department of Labor- 
They are i ncl uded for your 

If I can be of any other assistance, please contact me at 738-6342. 

Sincerely, 

Karen L. Miskell 
Community Relations 

Enclosures 

c: W. H. Kelley 
Central Files 



W n g h o u s e  
Materials Company 
of Ohio 

PO Box 398704 
Cinannafi. Ohio 452394704 

(513) 738 6200 

WMCO:PA:90-136 
May 16, 1990 

Mrs. Vicky Dast i 1 1  ung 

Dear Mrs. Dastillung: 

Thank you for participating in the May 8, Community Roundtable discussion 
about "Waste Management." 
by those who frame our Community Relations programs here at the Feed 
Materials Production Center. 

Constructive input from our neighbors is valued 

One question/issue that was raised, "..how do we monitor for heavy metals 
that would ultimately deposit in hair and nails?" 

Answer: These 
metals are screened by monitoring urine and fecal matter as well as using an 
in vivo monitor. 

Most heavy metals found at the FMPC are also radioactive. 

Process employees are required to participate in a routine urine sampling 
program that screens for uranium and other radioactive heavy metals at 
designated periods. In addition, pre-employment, annual and exiting 
examinations include a whole body count that looks for uranium, lead-212 and 
inferred thorium. 

Any person involved in a reportable incident is requested to submit a sample 
for urinalysis. This sample is sent off site to an independent lab for 
isotopic screening for plutonium, thorium and uranium. Urinalysis and whole 
body count detects the heavy metals before they reach the hair and nails. 

Blood bioassay i s  used to screen for lead for our Security personnel be 
o f  their required shooting regime. Personnel working in suspected lead 
areas are screened through blood bioassay. 

Fecal matter is screened at pre-empl oyment, annual and exiting exami nat 

ause 

ons. 

In vivo (in the living body) examination is a definitive way to determine if 
radioactive materials are present in the body and, if so, to identify and . 

quantify those materials. 
radiation programs, such as radiation dosimetry and urinalysis. 

In vivo examinations supplement our other 
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The other question/issue raised was toxicological profiles for Chromium and 
Selenium. 
Occupational Safety and Health Administration. They are included for your 
information. 

These materials were provided by the U.S. Department of Labor- 

If I can be of any other assistance, please contact me at 738-6342. 

Sincerely, 

Karen L .  Miskell 
Community Relations 

Enclosures 

c: W .  H. Kelley 
Central Files 
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M n g h o u s e  
Materials Company 
of Ohio (513) 738 6200 

WMCO:PA:90-137 
May 16, 1990 

Mrs. Peggy Schaefer 

Dear Mrs. Schaefer: 

Thank you for participating in the May 8, Community Roundtable discussion 
about "Waste Management." 
by those who frame our Community Relations programs here at the Feed 
Materials Production Center. 

Constructive input from our neighbors is valued 

One question/issue that was raised, "..how do we monitor for heavy metals 
that would ultimately deposit in hair and nails?" 

Answer: Most heavy metals found at the FMPC are also radioactive. These 
metals are screened by monitoring urine and fecal matter as well as using an 
in vivo monitor. 

Process employees are required to participate in a routine urine sampling 
program that screens for uranium and other radioactive heavy metals at 
designated periods. In addition, pre-employment, annual and exiting 
examinations include a whole body count that looks for uranium, lead-212 and 
inferred thorium. 

Any person involved in a reportable incident is requested to submit a sample 
for urinalysis. 
isotopic screening for plutonium, thorium and uranium. Urinalysis and whole 
body count detects the heavy metals before they reach the hair and nails. 

This sample is sent off site to an independent lab for 

Blood bioassay is used to screen for lead for our Security personnel because 
o f  their required shooting regime. 
areas are screened through blood bioassay. 

Personnel working in suspected lead 

Fecal matter i s screened at pre-empl oyment , annual and exiting examinations. 
In vivo (in the living body) examination is a definitive way to determine if 
radioactive materials are present in the body and, if so, to identify and 
quantify those materials. 
radiation programs, such as radiation dosimetry and urinalysis. 

In vivo examinations supplement our other 
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The other question/issue raised was toxicological profiles for Chromium and 
Selenium. 
Occupational Safety and Health Administration. They are included for your 
information. 

These materials were provided by the U.S .  Department of Labor- 

If I can be of any other assistance, please contact me at 738-6342. 

Sincerely, 
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Karen L .  Miskell 
Community Relations 
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c: W .  H. Kelley 
Central Fi 1 es 



." 

Wstinghouse 
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of Ohio 

PO Box 398704 1957 
Cincinnati. Ohio 45239-8704 

(513) 738 6200 

WMCO:PA:90-138 
May 16, 1990 

Mr. James E.  Keely 
Hamilton County Department of 
Pub1 i c Works 
800 County Administration Building 
138 East Court Street 
Cincinnati, Ohio 45202 

Dear Mr. Keely: 

Thank you for participating in the May 8, Community Roundtable discussion 
about "Waste Management." Constructive input from our neighbors is valued 
by those who frame our Community Relations programs here at the Feed 
Materials Production Center. 

One question/issue that was raised, "..how do we monitor for heavy metals 
that would ultimately depo it in hair and nails?" 

Answer: Most heavy metals 
metals are screened by mon 
in vivo monitor. 

found at the FMPC are also radioactive. These 
toring urine and fecal matter as well as using an 

Process employees are required to participate in a routine urine sampling 
program that screens for uranium and other radioactive heavy metals at 
designated periods. In addition, pre-employment, annual and exiting 
examinations include a whole body count that looks for uranium, lead-212 and 
inferred thorium. 

Any person involved in a reportable incident is requested to submit a sample 
for urinalysis. 
isotopic screening for plutonium, thorium and uranium. Urinalysis and whole 
body count detects the heavy metals before they reach the hair and nails. 

This sample is sent off site to an independent lab for 

Blood bioassay is used to screen for lead for our Security personnel because 
of their required shooting regime. 
areas are screened through blood bioassay. 

Fecal matter is screened at pre-employment, annual and exiting examinations. 

Personnel working in suspected lead 

In vivo (in the living body) examination is a definitive way to determine if 
radioactive materials are present in the body and, if so, to identify and 
quantify those materials. 
radiation programs, such as radiation dosimetry and urinalysis. 

In vivo examinations supplement our other 
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