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U.S. Geological Survey Manual
Appendix B
Part 445-2-H, Chapter 23
General Industry Standards Requiring Medical Surveillance

The following table contains a list of general industry standards and the applicable exposure limits or other stressors when personnel are required to be included in a medical-surveillance program.  Many construction and maritime standards are identical to the equivalent general industry standards.ADVANCE \d4
	Occupational Hazard
	Standards
	Medical Monitoring Trigger

	Acrylonitrile 

Also known as Acrylonitrile monomer, AN, Cyanoethylene, Propenenitrile, 2-Propenenitrile, VCN, Vinyl cyanide, VCN; Acrylon; Carbacryl; Fumigrain; Ventox.

Chemical Abstracts Service CAS# 107-13-1
	1910.1045, 1915.1045, and 1926.1145
	Action Level = 1 parts per million (ppm) as 8-hour time-weighted average (TWA).

	Arsenic, inorganic

Includes copper aceto-arsenite and all inorganic compounds containing arsenic except arsine, measured as arsenic (As)
CAS# 7440-38-2
	1910.1018, 1915.1018, and 1926.1118
	Action Level = 5 milligrams per cubic meter (mg/m3) as 8-hour TWA for 30 or more days/year.
Action Level = 5 micrograms per cubic meter  (µg/m3) as 8-hour TWA for 30 or more days/year for a total of 10 years or more of combined employment with the USGS or predecessor employers.

	Asbestos* 

Includes chrysotile, amosite, crocidolite, tremolite asbestos, anthophyllite asbestos, actinolite asbestos, and any of these minerals that have been chemically treated and/or altered.

CAS# 1332-21-4


	1910.1001, 1915.1001, and 1926.1101
	Permissible exposure limit (PEL) = 0.1 fiber/cc as 8-hour TWA;

Excursion Limit = 1 fiber/cc as 30-min TWA);

Construction and Shipyards ONLY: Engaged in Class I, II and III work for 30 or more days/year.

	Benzene* 

Also known as Benzol; Cyclohexatriene, Phenyl hydride.
CAS# 71-43-2
	1910.1028, 1915.1028, and 1926.1128
	Action Level = 0.5 ppm as 8-hour TWA for 30 or more days per year.
PELs = (1 ppm as 8-hour TWA or 5 ppm as 15-min Short Term Exposure Limit (STEL) for 10 or more days per year.
Employees involved in tire building operations (tire building machine operators) using solvents > 0.1 % benzene.
PEL = 10 ppm of benzene for 30 or more days in a year prior to the effective date of the standard.

	Bloodborne Pathogens* 
	1910.1030
	Within 10 working days of initial assignment if employee has occupational exposure to human blood. Hepatitis B vaccine and vaccination series after training.

Post-exposure evaluation and follow-up if employee has an exposure incident.

	1,3-Butadiene (BD)
Also known as as Biethylene, Bivinyl, Butadiene, Divinyl, Erythrene, Vinyl ethylene; BD, butadiene-1,3, buta-1,3-diene.

CAS# 106-99-0.
	1910.1051
	Action Level = 0.5 ppm as 8-hour TWA for 30 or more days per year,
PELs = (1 ppm as 8-hour TWA or 5 ppm as 15-min STEL) for 10 or more days per year

When work history suggests exposure equal or above a PEL on 30 or more days a year for 10 or more years; equal or above Action Level on 60 or more days a year for 10 or more years; or > 10 ppm on 30 or more days in any past year or exposed to BD following an emergency situation



	Cadmium*

CAS# 7740-43-9
	1910.1027, 1915.1027, and 1926.1127
	Action Level = 2.5 µg/m3 as 8-hour TWA unless demonstrated not above Action Level on 30 or more days a year.
Employees who might previously have been exposed greater than or equal to Action Level unless demonstrated did not work in jobs with cadmium exposure for more than 60 months.

Construction ONLY: 

Employees who perform the following tasks, operations or jobs: Electrical grounding with cadmium welding; cutting, brazing, burning, grinding or welding on surfaces that were painted with hyphenate cadmium-containing paints; electrical work using cadmium-coated conduit; use of cadmium containing paints; cutting and welding cadmium-plated steel; brazing or welding with cadmium alloys; fusing of reinforced steel by cadmium welding; maintaining or retrofitting cadmium-coated equipment; and, wrecking and demolition where cadmium is present (unless not currently exposed in those tasks on 30 or more days per year).

Employees who might previously have been exposed in those tasks unless demonstrated did not work in jobs with cadmium exposure for more than 12 months.

	13 Carcinogens 

4-Nitrobiphenyl Also known as p-Nitrobipheny, p-Nitrodiphenyl, 4-Nitrodiphenyl, p-Phenylnitrobenzene, 4-Phenylnitrobenzene, PNB.  CAS# 92-93-3.

alpha-Naphthylamine Also known as 1-Aminonaphthalene, 1-Naphthylamine CAS# 134-32-7.

Methyl Chloromethyl Ether Also known as Chlorodimethyl ether, Chloromethoxymethane, CMME, Dimethylchloroether, Methylchloromethyl ether.  CAS# 127-30-2.
3,3'-Dichlorobenzidine (and its salts) Also known as 4,4'-Diamino-3,3'-dichlorobiphenyl; Dichlorobenzidine base; o,o'-Dichlorobenzidine; 3,3'-Dichlorobiphenyl-4,4'-diamine; 3,3'-Dichloro-4,4'-biphenyldiamine; 3,3'-Dichloro-4,4'-diaminobiphenyl.  CAS# 91-94-1.
bis-Chloromethyl Ether Also known as BCME, bis-CME, Chloromethyl ether, Dichlorodimethyl ether, Dichloromethyl ether, Oxybis(chloromethane). CAS# 542-88-1.

beta-Naphthylamine Also known as 2-Aminonaphthalene, 2-Naphthylamine. CAS# 91-59-8.

Benzidine Also known as Benzidine-based dyes; 4,4'-Bianiline; 4,4'-Biphenyldiamine; 1,1'-Biphenyl-4,4'-diamine; 4,4'-Diaminobiphenyl; p-Diaminodiphenyl.  CAS# 92-87-5. 

4-Aminodiphenyl Also known as 4-Aminobiphenyl, p-Aminobiphenyl, p-Aminodiphenyl, 4-Phenylaniline. CAS# 92-67-1

Ethyleneimine Also known as Aminoethylene, Azirane, Aziridine, Dimethyleneimine, Dimethylenimine, Ethylenimine, Ethylimine. CAS# 154-56-4.

beta-Propiolactone Also known as BPL; Hydroacrylic acid, beta-lactone; 3-Hydroxy-beta-lactone; 3-Hydroxy-propionic acid; beta-Lactone; 2-Oxetanone; 3-Propiolactone. CAS# 57-57-8.

2-Acetylaminofluorene Also known as AF, 2-AAF, 2-Acetaminofluorene, N-Acetyl-2-aminofluorene, FAA, 2-FAA, 2-Fluorenylacetamide. CAS# 53-96-3.

4-Dimethylaminoazobenzene Also known as Butter yellow; DAB; p-Dimethylaminoazobenzene; N,N-Dimethyl-4-aminoazobenzene; Methyl yellow. CAS# 60-11-7

N-Nitrosodimethylamine Also known as Dimethylnitrosamine; N,N-Dimethylnitrosamine; DMNA; N-Methyl-N-nitroso-methanamine; NDMA; N-Nitroso-N,N-dimethylamine. CAS# 62-75-9.
	1910.1003, 1915.1003, and 1926.1103
	Within 24 hours when present in a potentially affected area at the time of an emergency.

Employees considered for assignment to enter regulated areas, and for authorized employees.

	Coke Oven Emissions
	1910.1029 and 1926.1129
	Employed in a regulated area at least 30 days per year.

	1,2-Dibromo, 3-Chloropropane (DBCP)

Also known as 1,2-dibromo-3-chloropropane; 1-Chloro-2,3-dibromopropane; DBCP, Dibromochloropropane; Fumazone; Nemafume; Nemagon; Nemaset.  DBCP is also included in agricultural pesticides and fumigants which include the phrase "Nema---" in their name.

CAS# 96-12-8.
	1910.1044, 1915.1044, and 1926.1144
	Employees in regulated areas.
Employees who are subjected to DBCP exposures in an emergency situation.

	Compressed Air
	1926.803
	Prior to entering a compressed air environment.
Prior to entry after a 10 day or more absence for illness or injury.
Within 1 year of continuous employment in compressed air environments.

	Cotton Dust
	1910.1043
	Employees exposed to cotton dust where employees engage in yarn manufacturing, engage in slashing and weaving operations, or work in waste houses for textile operations.

	Ethylene Oxide (EtO)*

Also known as Dimethylene oxide; 1,2-Epoxy ethane; Oxirane; dihydrooxirene; EO; oxacyclopropane; oxane; oxidoethane; alpha/beta-oxidoethane; oxiran.

CAS# 75-21-8
	1910.1047 and 1926.1147
	Action Level = 0.5 ppm as 8-hour TWA unless demonstrated not above Action Level on 30 or more days a year.
Exposed to EtO in an emergency situation.

	Formaldehyde*

Also known as Methylene oxide; Formalin; Rosin Core Solder Pyrolysis Product

CAS# 50-00-0
	1910.1048, 1915.1048, and 1926.1148
	Action Level = 0.5 ppm as 8-hour TWA.
STEL = 2 ppm as 15-min average.
Employees who develop signs and symptoms of overexposure to formaldehyde.
Employees exposed to formaldehyde in emergencies.



	Hazardous Waste Operations and Emergency Response*
	1910.120 and 1926.65
	Employees who are or may be exposed to hazardous substances or health hazards at or above the established permissible exposure limit, above the published exposure levels for these substances, without regard to the use of respirators, for 30 days or more a year.
All employees who wear a respirator for 30 days or more a year or as required by 1910.134.
Employees who are injured, become ill or develop signs or symptoms due to possible overexposure involving hazardous substances or health hazards from an emergency response or hazardous waste operation.
Members of an organized and designated HAZMAT team and hazardous materials specialist.

	Laboratories*
	1910.1450 and 1915.1450
	Employees who develop signs or symptoms associated with a hazardous chemical or biological agent to which the employee may have been exposed in the laboratory.
Exposure monitoring reveals an exposure level routinely above the action level (or in the absence of an action level, the PEL) for an OSHA regulated substance for which there are exposure monitoring and medical surveillance requirements.
Whenever an event takes place in the work area such as a spill, leak, explosion or other occurrence resulting in the likelihood of a hazardous exposure affected employees are provided an opportunity for a medical consultation.

	Lead*

Includes metallic lead, all inorganic lead compounds, and organic lead soaps. Excluded from this definition are all other organic lead compounds.

CAS# 7439-91-1


	1910.1025, 1915.1025 and 1926.62
	Action Level = 30 µg/m3 as 8-hour TWA for more than 30 days/year.
Construction ONLY:

Action Level = 30 µg/m3 as 8-hour TWA.

	4,4' Methylenedianiline (MDA)

Includes the salts of MDA.

Also known as 4,4'-diaminodiphenylmethane; MDA, DADPM; DAPM; p,p'-Methylenedianiline; Methylenedianiline; Dianilinomethane; 4,4'-Diphenylmethanediamine

CAS# 101-77-9.
	1910.1050, 1915.1050, and 1926.60
	Action Level = 5 parts per billion as 8-hour TWA for 30 or more days per year.
Subject to dermal exposure to MDA for 15 or more days per year.
Exposed in an emergency situation.
Employees whom the employer has reason to believe are being dermally exposed.
Employees who show signs or symptoms of MDA exposure.

	Methylene Chloride (MC)*

Also known as Dichloromethane; DCM; Methylene dichloride; Methylene bichloride. 

CAS# 75-09-2.
	1910.1052, 1915.1052, and 1926.1152
	Action Level = 12.5 ppm as 8-hour TWA for 30 or more days/year.
PELs = 25 ppm as 8-hour TWA, or 125 ppm as 15-min STEL for 10 or more days per year.
Above the 8-hour TWA PEL; or STEL for any time period where an employee has been identified by a physician or other licensed health care professional as being at risk from cardiac disease or from some other serious MC-related health condition and such employee requests inclusion in the medical surveillance program when exposed in an emergency situation.
Emergency

	Noise*
	1910.95 and 1926.52
	Action Level = 85 Decibels A-weighted (dBA) as 8-hour TWA – audiograms.
Construction ONLY:

PEL = 90 Decibels (dB) as 8-hour TWA hearing conservation program required – implied audiograms.

	Respirators*
	1910.134
	Before an employee is fit tested or required to use the respirator in the workplace – medical evaluation.

	Vinyl Chloride*

Also known as Chloroethene, Chloroethylene, Ethylene monochloride, Monochloroethene, Monochloroethylene, VC, Vinyl chloride monomer (VCM).

CAS# 75-01-4
	1910.1017, 1915.1017, and 1926.1117
	Action Level = 0.5 ppm as 8-hour TWA

When employee exposed in an emergency situation.


* USGS personnel are known to be exposed to these chemical, biological, and physical hazards.
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