Suggested Action Levels
for Indoor Mercury Vapors in Homes
or Businesses with Indoor Gas Regulators
Purpose: This document is intended solely as a quick reference guide for use by public health and environmental officials in evaluating data collected from
structures in which mercury pressure regulating devices for natural gas meters were moved from inside to outside the structures as part of a modernization process. It
does not provide detailed justifications for environmental sampling requirements, as health consultations or environmental sampling plans may do.
In the past, ATSDR has been reluctant to provide a list of suggested action levels such as this because of the site specific nature of exposures. ATSDR has
recognized that action levels can differ a ccording to differing populations, exposure durations, concentr ations, and specific hazards. However, the immediacy and
extent of the potential health risk associated with mercury contamination in the present situation require publication of this guide. Many parts of the country may be
affected by the possible exposure to mercury resulting from re-positioning of mercury-containing gas pressure regulators and the subsequent response efforts of gas
utilities, public health and environmental officials. Moreover, the involvement of multiple health and environmental jurisdictions creates a need for consistency in
presenting health risk information. Therefore, ATSDR, at the request of a state health department and an U.S. EPA regional office, is attempting to provide
suggested action levels for various response activities under different exposure scenarios.
Background: In this context, an action level is an indoor air concentration of mercury vapor, which should prompt consideration of the need to implement a
recommended response by public health and environmental officials. The various suggested action levels provided in this document are intended as recommendations,
not as regulatory values or cleanup values, although some may correspond to present or future values adopted by regulatory authorities.
The suggested action levels presented in this document recognize that an individual must be exposed to a sufficient concentration over some specific period of time in
order for mercury vapor to cause adverse health effects. The suggested action levels also r ecognize that while individual susceptibility may vary, developing fetuses
and young children under six years old are generally at higher risk than others of incurring adverse health effects from exposure to mercury vapor. If the indoor air
concentration corresponding to any suggested action level is exceeded, then a potential health risk may be present, and responders should evaluate the exposures at
that location and consider implementing appropriate protective measures to reduce or eliminate the risk.
The suggested action levels presented here are based on data available in ATSDR’s Toxicological Profile for Mercury (1999) or in the Hazardous Substance
Databank of the Toxicology Data Network at the National Library of Medicine. ATSDR has also made use of additional data collected by the US Environmental
Protection Agency (EPA) and of specific experiences of ATSDR at other sites. Other factors considered in the development include available information on normal
background levels and analytica l detection limits of various techniques for evaluating airborne contamination. Any information specific to the exposures at any given
location as described below should also be considered before implementing a response action.
These suggested action levels are extrapolated from health guidance values (HGVs) independently developed by two federal agencies, ATSDR and EPA. These
HGVs are based on both animal studies and human epidemiology studies that detail the health effects of inhalation of mercury-contaminated air. ATSDR has
developed a chronic Minimal Risk Level (MRL) of 0.2 ug/m3 that is based on a 1983 study of workers exposed to an average Lowest Observed Adverse Effect
Level (LOAEL) of 26 ug/m3 over an average of 15 years. This workplace average exposure was adjusted from a 40 hour per week exposure to a 168 hour per week
exposure (i.e., 24 hours/day, 7 days/week) and then divided by an uncertainty factor of 30 to account for the use of the LOAEL and the different sensitivities of
individuals. In addition, EPA has used the same study to develop a Reference Concentration (RfC) of 0.3 ug/m3 , using different assumptions and uncertainty factors.
ATSDR considers the RfC and the Chronic MRL to be the same value for all pr actical purposes. An MRL, then, is defined a s an estimate of the daily exposure level
to a hazardous substance (in this case, metallic mercury) that is likely to be without appreciable risk of adverse, non-cancer health effects (metallic mercury is not
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considered to be a carcinogenic substance) over a specific exposure route and duration of exposure. For further information, see Section 2.5, Chapter 7, and
Appendix A of the ATSDR Tox Profile and the EPA's Integrated Risk Information System (IRIS) on the Internet at www.epa.gov/ngispgm3/iris/index.html.
The suggested action levels in the tables below were designed for a group of structures where pressure regulators using approximately 2 teaspoons (and perhaps
more) of mercury (~10 ml or 135 g) and the accompanying gas meters were re-positioned from the interior of buildings (including homes) to the exterior. During this
adjustment of regulator location that may have ta ken place some time ago, mercury was spilled in some instances. However, spills of mercury may not have occurred
indoors. Therefore, the categories of exposure include (a) buildings that may have had no spills; (b) buildings that had spills and needed cleanup but had air mercury
levels that constitute no immediate health risk; and (c) buildings that had spills resulting in indoor air concentrations sufficient to warrant isolating humans from the
exposure. In general, the screening for these homes or businesses consists of: (1) confirming that a natural gas meter had been in the building and moved outside; (2)
observing the area where the gas meter had been originally for metallic mercury; (3) asking the resident if they had ever noticed metallic mercury in the vicinity of the
gas meter; and, (4) evaluating the area with a Jerome™ meter or the equivalent. If there is any positive indicator of mercury on the Jerome Mercury Vapor Analyzer
(a real-time air monitoring instrument) that cannot be explained by interferences, then the building is placed on the list for further characterization.
Visible mercury is not only a source of vapors but also a tr acking hazard and an attractive nuisance. No matter what the airborne concentration is, fr ee liquid
mercury may pose a problem in the general population. Generally, a condition that no visible mercury be present is stipulated only at stages when cleanup is
completed. This condition may be considered as much a check on the data quality as anything else. It is rare that liquid mercury exists at concentrations as low as
would be considered safe in most exposure scenarios other than a workplace where mercury is used in the production process.
General Exposure Assessment Considerations: The primary route of entry for metallic mercury is by inhalation; ingestion and skin absorption of this form of
mercury is usually not biologically significant. Sensitive populations to mercury exposure ar e those with developing central nervous systems, including young
children and the fetuses of women who are pregnant. Other individuals of potential concern are those with pre-existing kidney conditions, usually at exposures to
much higher concentrations than the first group. The specific exposure of these groups in any given situation should be considered when assessing the need for any
given response action. Specific concerns are mentioned in the tables below. If there is any doubt, responders should consult with state or local public health officials
before deciding on a course of action. Responders may also contact ATSDR at 404-639-0615, 24 hours a day.
Exposure Assumptions for Different Settings: For the pur poses of this document, the residentially exposed population includes infants, small children, and
pregnant women presumed to have inhaled mercury for a period up to 24 hours per day, 7 days per week potentially for months or even years. Occupational or
commercial settings include those individuals that are primarily healthy adults exposed up to 8-10 hours per day, 40 hours per week, with transient exposures by
sensitive populations (e.g., a retail establishment or schools). The concentrations provided as suggested action levels are for comparison to the environmental data
collected in affected residences and workplaces.
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Suggested Action Levels for Mercury (CAS # 7439-97-6) S Residential Settings

†

Indoor Air
Concentration
(ug/m3)

Use of the Action Level

Rationale for Action Level

Method of
Analysis *

<1.0

Level acceptable for
occupancy of any structure
after a spill (also called the
resident ial occupan cy
level.)

A spill occurred in this building, and the risk manager needs to know if the
building is safe for occupancy. ATSDR would prefer no one ever be chronically
exposed to concen trations above th e MRLs; h owever, ex perience has shown
cleanup operations in a response to concentrations below 1 ug/m3 can be extremely
disruptive to individual and family quality of life. While this concentration is
sligh tly above HGVs, th is level is still 25 times lower than the h uman LOAEL on
which the MRL is based. An indoor air concentration of 1 ug/m3, as measur ed by
the highest quality data (e.g., NIOSH 6009 or equivalent), is considered safe and
acceptable by ATSDR, provided no visible metallic mercury is present.

NIOSH 6009 or
equivalent

No qual itat ive
detection on an
Arizona
Instrument's
Jerome™ Meter.

Screenin g level for homes
that had indoor gas meters
with no evidence of a spill

Mercury was present in the regulator inside the home, but no evidence of a spill is
found. The qualitative detection limit of the most commonly available air
monitoring in strument s appr oxima tes 1 order of magnitude below levels of known
human h ealth effects. As ther e was no spill, no visible metall ic mer cury should be
present. Natura l ventilation (e.g. , windows, HVAC air chan ges, etc.) should reduce
any concentration even lower with n o disruption of family life or costs.

Real-time Air
monitoring
instrument
(i.e., Jer ome™
meter or
equivalent)

10

Isolate residents from the
exposure

When adjusted from an intermediate to chronic exposures to a continuous exposure
scenario (i.e., 24 hrs/day, 7days/week), this concentration approaches levels
reported in the literature to cause subtle human health effects. Applied to acute
exposur es with good accuracy by rea l-time instrument s, th is value all ows for
interventions before health effects would be expected. Whenever possible, the
mercury vapors should be prevented from reaching living spaces rather than
temporar ily relocatin g individ uals. See th e building evaluation protocol developed
for these situa tions in your area an d Section 2.1 of ATSDR's Toxicological Profile.

Real-time Air
monitoring
instrument
(i.e., Jer ome™
meter or
equivalent)

10

Acceptable level in a
modified test procedure to
allow personal effects to
remain in the owner's
possessi on

For persona l effects, such as cloth ing, war med in a d iscrete plastic container much
smaller than a typical room (e.g., a garbage bag), this concentration in the air
trapped inside the con tain er is con sider ed safe by ATSDR based on a n umber of
factors.

Real-time Air
monitoring
instrument
(i.e., Jer ome™
meter or
equivalent)

Reference

Based on
HGVs above.
ATSDR,
1999.
EPA/IRIS

ATSDR,
1999.

* - Environme ntal analysis should be in acco rdance with the requ irements specified by env ironmental auth orities. When real-tim e air monitoring instru ments are specified in this table, laboratory ana lysis
may be substituted at the discretion of the risk managers involved in the event. Operation of real-time instruments should be in accordance with manufacturer's instructions.
† - Structures where mercury pressure regulating devices for natural gas meters were moved from inside the structure to outside the structure.
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Suggested Action Levels for Mercury (CAS # 7439-97-6) S Occupational and Commercial Settings

†

Indoor Air
Concentration
(ug/m3)

Use of the Action Level

Rationale for Action Level

Method of
Analysis *

Reference

3.0

Re-occupancy after a spill
of an occupational or
commercial setting where
mercury is not usually
handled.

Based on resid ential occup ancy level but adjusted for th e shorter duration
exposures typical of most work places. Th is concentr ation ap proxima tes one order
of magnitude below levels of known human health effects, provided no visible
metallic mercury is present to act as an attractive nuisance or a source for more
vapors. Those exposed in this instance would not expect hazards associated with
mercury as part of their normal work and may include transient exposures by more
sensitive individuals (e.g., retail facilities).

NIOSH 6009 or
equivalent

HGVs.
ATSDR,
1999.
EPA/IRIS

25

Occupational settings
where mercury is
handled. •

Based on the 1996 ACGIH TLV. Assumes hazards communications programs as
required by OSHA; engineering controls as recommended by NIOSH; and medical
monitoring programs as recommended by the ILO, NIOSH, and ACGIH are in
place. This concentration is ½ the peer-reviewed 1973 NIOSH REL and 1/4 the
regulatory 1972 OSHA PEL. See HSDB at toxnet.nlm.nih.gov/sis on the Internet.

Real-time Air
monitoring
instrument
(i.e., Jer ome™
meter or
equivalent)

HSDB, 1999

25

Response Worker
Protective Equipment
Upgrade. •

Response workers subject to HAZWOPER should evaluate need to upgrade
protective equipment. Based on the 1996 ACGIH TLV. Assumes hazards
communications programs as required by OSHA; engineering controls as
recomm ended by NIOSH; an d medical monitorin g programs as recommen ded by
the ILO, NIOSH, AND ACGIH are in place. This concentration is half the peerreviewed NIOSH REL and a quarter of the regulatory OSHA PEL. See HSDB at
toxnet.nlm.nih.gov/sis on the Internet. For these workers, engineering controls are
not typically in place, and it is not possible to control the exposure by other safety
techniques.

Real-time Air
monitoring
instrument
(i.e., Jer ome™
meter or
equivalent)

29 CFR
1910.120; 40
CFR 311;
NIOSH, 1987

10,000

IDLH. Response Workers
Protective Equipment
upgrade.

Response workers subject to HAZWOPER should upgrade protective equipment.
See http://www.cdc.gov/niosh/idlh/ on the Internet.

Real-time Air
monitoring
instrument
(i.e., Jer ome™
meter or
equivalent)

29 CFR
1910.120; 40
CFR 311;
NIOSH 1987

* - Environme ntal analysis should be in acco rdance with the requ irements specified by env ironmental auth orities. When real-tim e air monitoring instru ments are specified in this table, laboratory ana lysis
may be substituted at the discretion of the risk managers involved in the event. Operation of real-time instruments should be in accordance with manufacturer's instructions.
† - Structures where mercury pressure regulating devices for natural gas meters were moved from inside the structure to outside the structure.
• - Women workers in these settings who are pregnant or attempting to become pregnant should consult their physicians regarding their mercury exposure.
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