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V. EVALUATION CRITERIA

A.

Environmental Evaluation Criteria

As 8 guide to the evaluation of the hazards posed by workplace
exposures, NIOSH field staff employ environmental evaluation
criteria for assessment of a number of chemical and physical
agents, These criteria are intended to suggest levels of exposure
to which most workers may be exposed up to 10 hours per day, 40
hours per week for a working lifetime without experiencing adverse
health effects. It is, however, important to note that not all
workers will be protected from adverse health effects if their
exposures are maintained below these levels. A small percentage
may experience adverse health effects because of individual
susceptibility, a pre-existing medical condition, and/or a
hypersensitivity (allergy).

In addition, some hazardous substances may act in combination with
other workplace exposures, the general environment, or with
medications or personal habits of the worker to produce health
effects even if the occupational exposures are controlled at the
level set by the evaluation criterion. These combined effects are
often not considered in the evaluation criteria. Also, some
substances are absorbed by direct contact with the skin and mucous
membranes, and thus potentially increase the overall exposure.
Finally, evaluation criteria may change over the years as new
information on the toxic effects of an agent become available.

The primary sources of environmental evaluation criteria for the
workplace are: 1) NIOSH Recommended Exposure Limits (REL'S)Z, 2)
the American Conference of Governmental Industrial Hygienists'
(ACGIH) Threshold Limit Values (TLV's)3, and 3) the U.S.
Department of Labor/Occupational Safety and Health Administration
{OSHA) occupational health standards®*, Often, the NIOSH REL's

and ACGIH TLV's are lower than the corresponding OSHA standards.
Both NIOSH REL's and ACGIH TLV's usually are based on more recent
information than are the OSHA standards. The OSHA standards also
may be required to take into account the feasibility of controlling
exposures in various industries where the agents are used; the
NIOSH REL's, by contrast, are based primarily on concerns relating
to the prevention of occupational disease. In evaluating the
exposure levels and the recommendations for reducing these levels
found in this report, it should be noted that industry is required
by the Occupational Safety and Health Act of 1970 (29 USC 651, et
seq.) to meet those levels specified by an OSHA standard.
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Results showed concentrations of 0.33 and 0.66 mg/M3. These
levels by comparison, were below the ACGIH TLV of 1.2 mg/H3
and the OSHA PEL of 3.7 mg/M3, as an 8-hour TWA. However,
NIOSH recommends that exposures be reduced to the lowest
feasible level since formaldehyde is considered by NIOSH to be
a suspect human carcinogen.

Table 12 presents the personal breathing zone air sample
results for hydrochloric acid (HCl) which were collected during
a routine boil out of residue from the inside of the #1
evaporator. Personal samples ranged from 0.03 mg/M3 to 0.20

mg /M3 during the approximately 3 to 4 hour operation and are
below the environmental exposure criteria of 7 mg/M3.

Table 13 gives the sample results of area sampling for HCl and
BCME. HCl and BCME samples were coupled in two areas, both
samples showed low levels of HCl and non-detectable levels of
BCME. Additionally, an area sample for BCME collected during
the boil out of the {#1 evaporator showed non-detectable
levels. Due to a limited number of sampling media for
formaldehyde, general area air samples for formaldehyde were
not collected.

B. Intercampaign (welding)

Air sampling results from the June 1985 welding survey are
presented in Table 14. Environmental concentrations are
provided for total welding fumes, iron oxide, and for those
other metals which were present at concentrations greater than
50% of their respective (most stringent) occupational exposure
limits. Other elements which were detected but at levels no
higher than this "action level™ are identified in this Table
13, along with those elements which were nondetectable.

Airborne concentrations of total welding fumes ranged from 1.5
to 28 mg/M3, with 10 of 15 air samples exceeding the OSHA PEL
of 5.0 mg/Hé. Specific metals or.compounds measured at
concentrations above their respective action level included
copper, iron oxide, and nickel. Copper concentrations ranged
from nondetectable to 0.094 mg/M3. None of the samples
exceeded the OSHA PEL of 0.1 mg/M3. 1Iron oxide

concentrations ranged from 0.2 to 8.3 ng/M3, Two samples
exceeded the OSHA PEL of 5.0 mg/M3. WNickel concentrations
ranged from ND to 0.240 mg/m3. Six of 16 samples exceeded-

the NIOSH REL of 0.015 mg/M3, while none exceeded the OSHA

FEL of 1.0 mg/M3. Two samples analyzed for insoluble
hexavalent chromium (Cr VI) could not be quantified because of
interferences (excessive levels of other metals) present in the
samples. {
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