Suggested Action Levels
for Indoor Mercury Vaporsin Homes
or Businesses with Indoor Gas Regulators

Purpose: This document isintended 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 far natural gas meters were moved from inside to outside the structures as part of a modernization process. It
does not provide detailed justifications for environrmental sampling requirements as health consultations or environmentd sampling plarns may do.

In the past, ATSDR has been reluctant to provide a list of suggested action levels such as this because of thesite spedfic nature of exposures. ATSDR has
recognized that action levels can differ according to differing populations, exposure durations, concentr ations, and specific hazards. However, the immediacy and
extent of thepotential healthrisk associated with mercury contaminationin the present situation require publication of thisguide Many parts of thecountry may be
affeded by the possible exposureto mercury resulting from re-pasitioning of mercury-containing gas presaure regulators and the subsequent response efortsof gas
utilities, public health and environmertd officials. Moreover, the involvemert 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
suggestad actionlevds for various responseactivities under different exposure scenarios.

Background: In this context, an action level is an indoar air concentration of mercury vapar, which should prompt consideration of the need toimplement 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 correspord to present or future values adopted by regul atory 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 timein
order for mercury vapor to cause adverse hedth effects. T he suggested action levels dso recognize that while individua susceptibility may vary, developing f etuses
and young children under six years old are generally at higher risk than others of incurring adverse health effects from exposur e to mercury vapor. If the indoor air
concertration corresponding to any suggesed action level is exceaded, then a patential healthrisk may be present, and responde's should eval uate the exposures at
that location and consider implementing appropriate pratective measures to reduceor eliminatetherisk.

The suggested action levels presented here are based on data availablein ATSDR’s Toxicological Profile for Mercury (1999) or in the Hazardous Substance
Databank of the Toxicology Data Nework at theNational Library of Medcire. ATSDR has also made use of addtional data colleced by the US Environmentd
Protection Agency (EPA) and of specific experiences of ATSDR at other sites. Other factors corsidered in the devel gpment include avail ableinformation on normal
background levels and analytical detection limits of various techniques for evaluating air borne contamingati on. Any information specific to the exposures a any given
location as described below should also be considered before implementing a response action.

These suggested action levds are extrapolated from health guidance values (HGV s) independently devel oped by two federal agencies, ATSDR and EPA. These
HGVs arebased on both animal studies and human epidemidogy studesthat detail the health effeds of inhalation of mercury-contaminated air. ATSDR has

devel gped a chronic Minimal Risk Level (MRL) of 0.2 ug/nm? that is based on a 1983 study of workers exposed to an average Lowest Observed Adverse Effect
Levd (LOAEL) of 26 ug/n? over an average of 15 years. T his workplace aver age exposur e was adjusted from a 40 hour per week exposure to a 168 hour per week
exposure (i.e., 24 hourg/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 deve op a Reference Concertration (RfC) of 0.3 ug/n?, using dfferent assumptions and uncertainty factors.
ATSDR consdersthe RfC and the Chronic MRL to be the same value for dl practica purposes. An MRL, then, is defined as an estimat e 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



considered to be a carcinogenic substance) over a specific exposure route and duration of exposure. For further infor mation, 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 levds in the tablesbel ow 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 taken place some time ago, mercury was spilled in some instances. However, spill s of mercury may not have occur red
indoors Theefare, the categories of expasureindude (a) buildings that may have had no spills (b) buildings that had spills and needed cleanup but had air mercury
levelsthat constitute no immediate hedlth risk; and (c) buildings that had spills resulting in indoor air concentrations sufficient to warrant isolating humans from the
exposure. In general, thescreenng far these homes or businesses corsists of: (1) confirming that a natural gas meter had beenin thebuilding and moved outside; (2)
observing the ar ea where the gas meter had been originaly for metallic mercury; (3) asking the resident if they had ever noticed metallic mercury in the vicinity of the
gas meter; and, (4) evauating the ar eawith a Jerome™ meter or the equivalent. If thereisany positive indicator of mercury on the Jerome M ercury Vapor Anayzer
(areal-time air monitoring instrument) that cannot be explained by inteferences, then thebuilding is paced onthelist for further characterization

Visible mercury is not only a source of vapors but also atracking hazard and an attractive nuisance. No matter what the airborne concentration is, free 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 asmuch a check on the data quality as anything dse. It israre that liquid mercury exists at concentratians as low as
would be corsiderad safe inmost exposure scenarios other than a workplacewheremercury is usedin theproduction process.

Generd Exposure Assessment Considerations: The primary route of entry for metallic mercury is by inhaation; ingestion and skin absor ption of this form of
mercury is usualy not biologicaly significant. Sensitive populati onsto mercury exposure ar e those with developing central nervous systems, including young
children and the fetuses of women who arepregrant. Othe individuals of potertial concernare those with pre-existing kidney conditians, usually at exposures to
much higher concentrations than the first group. T he specific exposure of these groupsin any given situation should be considered when assessing the need for any
given response action. Specific concerns are mentioned in the tables below. If thereis 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.

ExposureAssumptionsfor 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 potentialy for months or even years. Occupational or
commercial setings includethoseindividuals that are primarily healthy adults exposed up to 8-10 hours per day, 40 hours per week, with transient exposures by
sensitive populations (eg., aretail establishment or schods). Theconcentrations provided as suggested actionlevels arefor camparison to the environmertal data
collected in affected residences and warkplaces.



Suggested Action Levels for Mercury (CAS # 7439-97-6) S Residential Settings '

Indoar Air Use of the Action Level Rationale for Action L evel Method of Reference
Concentration Analysis*
(ug/md)
<1.0 Level acceptabl e for A spill occurred in thisbuilding, and the risk manager needsto know if the NIOSH 6009 or | Based on
ocaupancy of any strucure | building is safe for occupancy. ATSDR would prefe no one eve be chronically equivalent HGVs above.
after a spill (also calledthe | exposed to concentrations above the MRLS; however, ex peri ence has shown ATSDR,
residential occupancy cleanup operations in a response to concentrations below 1 ug/m? can be extremdy 1990.
level.) disruptive toindividual and family quality o life. While this concentration is EPA/IRIS
dightly above HGV s, thislevel istill 25 times lower than the human LOAEL on
which the MRL isbased. Anindoa air concentration of 1ug/m? as measured by
the highest quality data (e.g., NIOSH 6009 or equivalent), isconddered safe and
acceptable by ATSDR, provided no visiblemetallic mercury ispresent.
No qudl itative Screening level for homes | Mercury was present in the regulator insidethe home, but no evidence o aspill is | Real-time Air
detedion on an that hadindoa gas meters | found. The qualitative detection limit of the mast commonly available air monitaing
Arizona with no evidence of aill | monitori ng instrument s appr oximates 1 order of magnitude below level s of known instrument
Instrument's human hedlth effects. A stherewas no spill, no visible metallic mercury shouldbe | (i.e., Jerome™
Jerome™ Meer. present. Natural ventilation (e.g., windows, HVAC air changes, etc.) should reduce | meter or
any concentration even lower with no disruption of family life or costs. equivalent)
10 Isdate residents from the | When adusgted from an intermediateto chronic exposuresto a continuousexpasure | Real-time Air ATSDR,
expaosure scenario (i.e., 24 hrs/day, 7days/week), this concentration approaches levels monitaing 1999.
reported in the literature to cause suktle human health effeds. Applied to acute instrument
exposur es with good accuracy by real-time instruments, this val ue al ows for (i.e., Jerome™
interventions beforehealth effectswaould be expeced. Whenever possble the meter or
mercury vapors should be prevented fram reaching living spaces rather than equivalent)
temporarily relocating individuals. See the building evaluation protocol developed
for these situations in your area and Section 2.1 of ATSDR's Toxicologica Profile.
10 Acceptade level in a For personal effects, such as clothing, war med in a discrete plastic contai ner much | Real-time Air
modified test procedureto | smaller than atypical room (e.g., a garbage bag), this concentration in the air monitaing
allow persmal effedsto trapped i nside the container is consider ed safe by AT SDR based on anumber of instrument
remain in the owner's factors. (i.e, Jerome™
possessi on meter or
equivalent)

* - Environmental analysis should be in accordance with the requirements specified by environmental authorities. When real-time air monitoring instru ments are specified in thistable, laboratory analysis
may be substituted at the discretion of the risk managersinvolved in the event. Operation of real-time instruments should be in accordance with manufacturer'sinstructions.

T - Structures where mercury pressure regulating devices for natural gas meters were moved from inside the structure to outside the structure.




Suggested Action Levels for Mercury (CAS # 7439-97-6) S Occupational and Commercial Settings '

Indoar Air Use of the Action Level Rationale for Action Lewel Method of Reference
Concentration Analysis*
(ug/md)
3.0 Re-occupancy after aspill | Based on residenti a occupancy level but adjusted for the shorter duration NIOSH 6009 or | HGVs.
of an occupational or exposures typical of most work places. This concentr ation approximates one order equivalent ATSDR,
commercial setting where | of magnitude below levels of known human health effects, provided no visible 1999.
mercury is nat usually metallic mercuryis present to adt as an dtractive nuisance or asource for more EPA/IRIS
handled. vapors. Thoseexposal in this instance would not expect hazards associated with
mercury aspart of thar normd wark and may indudetransient exposures by mare
sensitive individuals (e.g., retail facilities).
25 Occupational settings Based on the 1996 ACGIH TLV. Asaumes hazards communications programs as Real-time Air HSDB, 1999
where mercury is required by OSHA; enginearing controlsas recommended by NIOSH; and medical | monitaing
handled. ¢ monitoring programs as recanmended by the ILO, NIOSH, and ACGIH arein instrument
place This concentration is % thepee-reviewed 1973 NIOSH REL and 1/4 the (i.e., Jerome™
regulatory 1972 OSHA PEL. See HSDB at toxnet.nlm.nih.gov/sis on theInternet. meter or
equivalent)
25 Response Worker Response workers subject to HAZWOPER should evaluate need to upgrade Real-time Air 29 CFR
Protective Equipment protective equipment. Based on the 1996 ACGIH TLV. Assumes hazards monitaing 1910.120; 40
Upgrade. « communications praograms as required by OSHA; engineering controls as instrument CFR 311,
recommended by NIOSH; and medi cal monitoring programs as recommended by (i.e, Jerome™ | NIOSH, 1987
the ILO, NIOSH, AND ACGIH arein place. Thisconcentration ishalf the peer- meter or
reviewed NIOSH REL and a quarter of the regulatary OSHA PEL. See HSDB at equivalent)
toxnd.nlm.nihgov/sison thelnterng. For theseworkers engineering controlsare
not typicallyin place, and it is not possible to control the exposure by other safety
techniques.
10,000 IDLH. Response Workes | Respanse warkers subject to HAZWOPER should upgrade protective equipment. Real-time Air 29 CFR
Protective Equipment See http://www.cdc.gov/niosh/idh/ on the Internet. monitaring 1910.120; 40
upgrade. instrument CFR 311,
(i.e., Jerome™ NIOSH 1987
meter or
equivalent)

* - Environmental analysis should be in accordance with the requirements specified by environmental authorities. When real-time air monitoring instru ments are specified in thistable, laboratory analysis
may be substituted at the discretion of the risk managersinvolved in the event. Operation of real-time instruments should be in accordance with manufacturer'sinstructions.

T - Structureswhere mercury pressure regulating devices for natural gas meterswere moved from inside the structure to outside the structure.
* - Women workersin these settings who are pregnant or attempting to become pregnant should consult their physiciansregarding their mercury exposure.



