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1. Introduction

Metdlic Mercury (Hg) occursnaturaly in the environment asmercuric sulfide (cinnabar). Cinnabar hasbeen
refined for its mercury content since the 15™ century. Mercury isasilvery whitetoxic metdl, liquid at room
temperature, easlly breaksup into small droplets, and evaporates to form mercury vapor, atoxic colorless
and odorless gas. This guide contains information on metdlic (dementa) mercury only. Many of the
documents cited here contain information on mercury compounds as well (Section 15). Mention of trade
names or commercial products does not congtitute endorsement or recommendation for their use.

This guide contains sections on:

= Emergency Response and Protective Measures for Responders
= Physical Propertiesand Classification of Metallic Mercury
= Sourcesof Mercury

»  Flammability and Reactivity

= Exposureto Metallic Mercury

=  Sampling and Analysis

= Remediation and Disposal

= Prevention

» Post-Decontamination

=  Sampling and Analytical M ethods

= Statisticsfor Mercury

2. Emergency Response and Protective Measuresfor Responders

Under Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) regulations,
any release of greater than or equa to | pound (Ib.) or 0.454 kilograms (kg) is a reportable quantity. The
person in charge of thevessd or facility involved in the rd ease must notify the National Response Center at
(800) 424-8802. For the Washington DC metropolitan area, the National Response Center’s number is
(202) 426-2675. See Occupational Safety and Health Agency’ s (OSHA)’ s40 Code of Federal Register
(CFR) 302.6 (section I1V.D.3.b) for additiona information.*

Contaminated clothing should not be worn off-gite. Trained persons engaged in the mercury cleanup
operation should make sure that their persond items, such as clothing and shoes are not contaminated
beforeleaving thesite. The cleanup personnd clothing and shoesmust be scanned for mercury vaporsusing
real-time instrumentation before leaving the Site. If dothing or shoes are contaminated, the individua must
follow the procedures outlined in this guide. Personsin the spill area should be advised not to remove any
mercury from the spill Site. Children and adults may be tempted to take some of the mercury home with
them or to roll the beads around on desktops or tabletops. This behavior is not only dangerous for the
persons directly involved, but it grestly increases the chance of Spreading the contamination to hard-to-
reach locations away from the area of the spill.



2.1.Assessment of Spill

Theleve of responseto areported mercury spill will depend on the size of the spill, the number and
agesof the personsin thevicinity of the spill (smdl children are especidly susceptible to harm), the
amount of time egpsed since the spill occurred, and the speed and extent of contaminant

disperson. Site responders should advise residents and/or workers not to attempt clean up with a
conventiona vacuum cleaner or broom. These techniques can disperseliquid mercury and mercury
vapors into previoudy uncontaminated aress.

Responders must assess whether the spill isin an open area or a confined space, and whether the
release Ste is a workplace or a resdence. Response measures will depend on whether a large
amount of mercury wasreleased suddenly, or if the mercury has been released dowly over aperiod
of time. Inhaed mercury vapors pose the greatest threet to human hedth, with even smal spills
potentialy producing enough volatile mercury to pose aserious hedlth hazard. Intense heat and fire
increasethe hazard level because mercury may form toxic or explosive compounds when exposed
to heat.?

Siteresponders should redtrict entry to pill areas, evacuating al unauthorized personsat least 10to
25 meters (m) (30 to 80 feet) in dl directions, and moving them upwind of the spill.>* For large
Fills, evacuate an area at least 100 m (300 feet) downwind. In case of fire, based on modeling
data, evacuate the area recommended by the local hedlth and safety personnd.

Site responders should wear chemical protective clothing (consult manufacturers specifications).®
Respirators should be worn during emergencies and confined-gpace entries. Consult National
| ngtitute of Occupationa Safety and Health (NIOSH) document #73-11024 or OSHA Safety and
Hedth Standards, 29 CFR 1910.134 for lists of respirator specifications (Appendix A).
Government regulations concerning exposure limits are discussed in Section 6.

Section 13 dso provides aligt of contact information for various government and private agencies
that assist in mercury spill responses.

2.2.Sze of Spill
2.2.1. Small Spill

If the Mercury spill isvery small, (e.g., abroken thermometer), ingtruct an adult to follow
the directions below to consolidate and contain the spill.° The use of protective gloves
(nitrile rubber) is preferred.’

Roll the mercury beads onto paper or suction them up with an eyedropper. Avoid
bringing metd jewdry in contact with the mercury because mercury forms
compounds with most metals, generating hest in the process.
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2.2.2.

2.2.3.

Place the mercury into alesk- proof, airtight container, such asaglassjar.

Place the paper or eyedropper and the glovesin the container as well, and sedl it
tightly.

Close off the room from the rest of the building.

Open the doors and windows, and use fansfor aminimum of four hour to ventilate
the room.

Consult the local health department on the proper procedure for disposa of the
collected mercury.

Do not dispose of mercury with other household or office-waste products.

Intermediate-Size Spill

I ntermedi ate- Szed spillsin theworkplace may be cleaned up by workersthemsalvesif they
have been trained to use spill kits and protective clothing. Qoves, eye protection, and
|aboratory coats are sufficient when deaning up aspill of afew milliliters (mL) of mercury.®
Contaminated clothing and shoes must not be worn off-ste.

Keep the area clear of al persons except those cleaning up the spill.
Make sure the soill areaiswell ventilated.

Do not walk through the spilled mercury nor touch it with bare hands.

Contact the appropriate state or federa agency for disposal instructions.

Do not dispose of mercury-containing wastewith other workplace waste products

Large Spill

For larger spills, especialy thosewith exposurevictims, professiona helpisessential . 24%#
Upon receiving areport of alarge mercury spill responders should begin by exercising the
following measures:

Contact appropriate Agency (Section 13).

Advise resdents or workers not to digperse mercury or mercury vapors by
attempting to sweep up the mercury spill or by atempting to clean up the spill by
any means.

Move dl unauthorized persons, epecidly children, away from the spill area. If
possible, isolate operations, using loca exhaust ventilation at the Site of the mercury
releasse.

Closewindows and doors and sedl off the area. Insure that the ventilation system
to the contaminated areais isolated and seded off aswell.

Vent the contaminated area to the outdoors to maintain negative pressure (when
compared to other parts of the building) in the contaminated area.

Cover large outdoor spills with earth, sand, or other non-combustible materials,
followed by plagtic sheeting for rain protection.



2.2.4. Contaminated Container

If a container of mercury is found in a home or other unauthorized location, contact the
local hedlth department or hazardous materia team for ingtructions on proper disposal.®
Any disposa container should be airtight or placed ingde another container that can be
sedled tightly. Wear protective (rubber) gloveswhen handling the container to guard againgt
contact with any mercury that may be on the outsde of the container. If the mercury has
been soilled, leave the area and contact the local hedlth or hazardous materia team.

3. Physical Propertiesand Classification of Metallic Mercury?

Mercury (CAS# 7439-97-6, DOT# UN 2809, chemicd symbol Hg) isametalic dement. It isaso known
as quickslver, liquid slver, azogue, or hydrargyrum. Mercury is a dense [(13.59 grams per cubic
centimeters (gmg/cc)], slver-white liquid at room temperature. Mercury droplets will not tarnish upon
exposureto ar a ordinary temperatures, but may have athin black oxide or sulfide coating onthesurfaceif
exposed to heat.? Unlike other metals, mercury has a significant vapor pressure under ambient conditions
[(0.002 millimeters (mm).? It isthis property that presents the grestest hazard because mercury entersthe
human bloodstream more readily through inhaation of the vapor than through ingestion or skin contact.

Mercury vapor iscolorlessand odorless. Smal amounts of spilled mercury may produce enough vaporsto
resch hazardous levelsin theimmediate area of the spill. Mercury isinsolublein water. Itisnot flammable,
but it may form toxic or explosive compounds at high temperatures.?*° Mercury forms aloys, known as
amagams, with most metals except iron,® often rdeasing large quantities of hest in the process

Spilled mercury, whether classfied as a commercid chemicd product or manufacturing chemica
intermediate (or as an off gpecification commercia chemicd product or manufacturing chemicd
intermediate) must be managed as a hazardous waste according to federd or state regulations.™ Any
container or inner liner used to hold this waste, any residue, contaminated soil or water, or other debris
resulting from cleaning up amercury spill must be treated as hazardous waste aswdll. Generators of smal
quantities of this waste may qudify for partia excluson from hazardous waste regulaions {40 CFR
261.5(e)} . The EPA Hazardous Waste classification for mercury is U 151 (toxic waste).*?

4. Sourcesof Mercury

Mercury is used in avariety of manufactured products and manufacturing processes.? Many applications
have been discontinued in recent years because of the hedth hazards associated with using mercury.
Metallic mercury is il used in household and workplace products including batteries, fluorescent bulbs,
mercury arc lamps, and vapor lamps.®*° Mercury lighting is used in advertising signs® It can be used asa
reflective coating for mirrors.” Mercury is used for motion-sensitive electrical switches such asthose used
for car darmsand light-up sneakers.® Because these products are often discarded and disposed of asmixed
waste, metalic mercury is aso found in municipal incinerator ash, dudge, and landfill wastes?* Medical
incinerator waste and uncontrolled emiss onsfrom medicd facilitiesareasignificant source of mercury inthe
amosphere.™® Section 14 contains statistics for mercury releases, transport, and chemical transformations.
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4.1 Natural Sources

Natural sourcesof mercury include volcanoes, hot springs, and ore minerals.* Elemental mercury is
rarely found in nature; most naturdly occurring forms of mercury are organic or inorganic
compounds.™* Fish and seafood are a significant source of ingested mercury, but this mercury
amost alway's occurs as organic compounds.

4.2.Indusgrial Sources

Mercury is present in indudrid settings in the form of chemicad intermediates and
catalysts.**1%131415 |t isused in chlor-akali plants (chlorine and caustic sodamanufacturing) andin
the cement, ink, paper, pharmaceuticd, leather, and textile manufacturing industries. Mercury is
used in various mining operations, including gold extraction. Cod-fired power plants and copper
and zinc smelters are significant sources of mercury releases to the atmosphere.

4.3.Scientific and M edical Sour ces

Many sdentific and medical messuring devices use mercury gauges?® These devices include
thermometers, barometers, blood pressure measuring devices, hydrometers, and pyrometers.
Mercury-containing instruments are found in hospitals and doctors offices, industrid laboratories,
and school |aboratories. Some scientific instruments are equi pped with mercury shutters. Mercury is
aso used in diffusion pumps™ and as a lubricant for turbines™

Although avariety of materidsare now used for dentd fillings, anagam (mercury dloy) fillingsare
dill common.*%** Thesefillingsreleaseasmall amount of mercury vapor into themouth over along
period of time. Dental workers bear a finite health risk because of their constant exposure to
amdgam filling materids. This risk extends to the devel oping fetuses of pregnant dental workers
because mercury can migrate across the placental barrier.

4.4.Religious Sour ces

Mercury isused in traditiona religious practices and folk medicine, especialy in certain aress of
Mexico, the Caribbean, and in some Asian countries®*® Mercury is referred to as "azogue' in
regions with Spanish-spesking populations. Metallic mercury isworn in seded pouches, sprinkled
in homes or automobiles, mixed with bath water or perfume, or placed in devotiona candlesto
ward off evil spirits and bring good luck.

1,2,3,4,7,9,10

5. Flammability and Reactivity

Mercury isnot flammable, but it generatestoxic vaporswhen heated. Mercury corrodes copper and copper
dloys. This may cause dructurd falure of copper plumbing or dectrica wiring and contact materias.
Mercury forms explosve compoundswith acetylene and its compounds, chlorine, chlorine dioxide, methyl
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azide, chlorates, nitrates, and ethylene oxide. Mercury dissolvesin nitric acid (HNOs) and hot concentrated
aulfuric adid (H,SO,). It does not react with dilute hydrochloric acid (HCI), cold HSO, or akdies.
Mercury formsama gams (aloys) with auminum, calcium, potassium, sodium, and rubidium, with evolution
of large amounts of heat. The heat released can present an additiond hazard if there are heat-sendtive
materidsin the area. Prolonged contact of mercury with ammoniamay yield an explosve solid. For this
reason, mercury manometers should not be used with ammonia. Mercury aso reacts violently with dry
bromine.

If thereisafirein addition to the spill it isbest to use afire extinguisher suited to the type of fire encountered
(e.g., paper, dectrical, gasoline).®*° Water should not be sprayed directly at the heated mercury, however,
water may be used to cool fire-exposed containers. Minimize the soread of the spill by preventing mercury
from entering sewers, waterway's, basements, or confined spaces. Do not use steel or duminum tools or
metal equipment, because mercury forms dloys with these metals on contact.

6. Exposureto Metallic Mercury

6.1.Means of Mercury Exposure?6131417

Inhalation of mercury vapor poses the grestest risk to hedth and safety because mercury is
absorbed morerapidly through the lungsthan through the digestive tract or skin. Metdlicmercury is
highly lipophilic (has a high &finity for body fat) and is absorbed dmost completely by the lungs
upon inhaation. A few dropsof mercury can raise the vapor concentration in surrounding indoor air
to adangerousleve. Air saturated with mercury vapor at 20°C containsaconcentration that greatly
exceedstoxic limitsfor humans. Inhded mercury entersthe bloodstream, where it can accumulate
and stay in the kidney and brain for weeks to months. One study of Japanese workers exposed to
metallic mercury indicated high mercury levels in the brain ten years dfter their last exposure to
metallic mercury.’

Dermd absorption is much dower than inhaation, but mercury exposure may produce skin
irritations and dlergic reactions. Absorption by ingestion is much dower than for inhaation.
Ingested mercury does not enter the bloodstream easily, and is mostly expelled in the feces.
Mercury is dso expeled from the body via exhdation, sdiva, bile, and sweat. The haf-life of
metalic mercury in the human body is gpproximately one to two months in the body as awhole.
The hdf-life in blood ranges from two days to gpproximately one month.

6.2.Symptoms of Mercury Exposure

Acute mercury poisoning produces any of awide variety of symptoms. Theseincludeirritation and
burning of the skin and eyes and skin dlergies, including a condition known as acrodynia®® The
symptoms of acrodyniainclude flushing, itching, swelling, pink pams and soles of the feet, excess
perspiration, and rashes.® Exposureto mercury may aso produce symptoms of respiratory distress,
including lung irritation with coughing, chest pain or chest tightness, shortness of breath, and
pulmonary edema (lung swelling due to excess fluid buildup).?*” Mercury poisoning may lead to
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chemical pneumonia, which can befatal .® Acute mercury poisoning can aso produce symptoms of
neurologica damage, including tremors, irritability, weekness, chills, headaches, and disturbancesin
vision. Victims may experienceametalic taste, abdomina pain, diarrhea, nauses, and vomiting.? If
the damage is severe, death usualy occurs within 10 days® Both genders may experience
reproductive problems, and there is some limited evidence for spontaneous abortions in women
whose husbands were exposed to metalic mercury.®*’

Chronic mercury poisoning may develop gradudly without conspicuous warning signs because
mercury accumulates in body tissues™ Symptoms of repeated exposure include gray skin color,
gum problems, tremors, memory and concentration problems, mood changes, and visud
disturbances including douding of the eyes®®

Rescuersarenot directly at risk from individual s exposed to mercury vapor, athough contaminated
clothing can expose rescuers through direct contact or off gassing of mercury vapor.

6.3.Exposure Procedures

Exposurevictimsmay exhibit any of the symptoms discussed inthissection. It isimportant to move
the mercury-exposad victims to fresh air, and call emergency medicd services; inform medica

responders that mercury isinvolved? A trained responder should wash the victim’s exposed skin
thoroughly with sogp and weter. If the victim's eyes have been in contact with the mercury, flush the
eyeswith water for at least 20 minutes. If the victim hasingested alarge amount of mercury andis
dill conscious, give the victim alarge amount of water to drink, then induce vomiting by having the
victim touch the back of their throat with a finger.***® Keep the victim warm and at rest. Get
immediate medica atention.

Victimsor suspected victims of mercury exposure should remain under medica observation for 24
to 48 hours.** Each victim should get aneurological exam (especialy ahandwriting test to detect
tremors, an early Sgn of neurologicd damage). Kidney function and mercury levelsin the urine
should aso be measured. The victims should get chest xrays to detect signs of chemicd
pneumonia. An dlergist should evaluate the victims skin for reaction.

6.4.Physical Damage From Mercury Exposure®®®°

Chronic and acute mercury poisoning can produce irreversible physical damage to the kidneys,
lungs, spina cord, and central nervous system. Developing fetuses may aso be damaged if the
mother isexposed to mercury. Mercury poisoning has not been shown to cause cancer in animals,
but it produces a variety of other types of damage, often irreversible. Victims may experience
digestive disturbances, skin irritation, eye damage, leg cramps, loss of sensation around the lips,
ataxia (inability to control voluntary muscle movements), and/or tunnel vision.



6.5.Biological Exposure Ranges

Section 12 provides satigtics for typical mercury exposure levels. The meantwhole-blood leve of
mercury inthe generd populationislessthan 8 micrograms per liter (ug/L). Memory disturbances,
impaired eye-hand coordination, and altered € ectroencepha ograms have been recorded at levels
aslow as3to5uglL.

6.6.Exposure Limits

Severa government agencies have established limitsfor various types of mercury exposure.?31%13

Many of these limits dedl with the chronic exposure of workersin industries that use mercury or
mercury-containing devices. Other limits ded with the effects of acute exposure, such as might
result from amercury spill (Table 1).

OSHA'slegdly enforcegble calling limit for workplace exposureis set at 100 microgramsper cubic
meter (Ug/nT). At no time should the mercury concentration exceed this level. The NIOSH
Recommended Exposure Limit (REL) for mercury vapor is set a 50 pg/nT [as atime-weighted
average (TWA)] with askin designation.

The American Conference of Governmenta Indugtrid Hygienists (ACGIH) set their Threshold
Limit Vaue (TLV) a 25 pg/nT of mercury vapor (as averaged during and 8-hour workday).

The U.S Environmenta Protection Agency (USEPA) has sat a reference concentration of 0.3
ug/nt for inhaation exposure. The ATSDR's Minima Risk Level (MRL) is 0.2 pg/nT with an
action level of 1.0 ug/nT that triggers remediation if exceeded in air.

The EPA and Food and Drug Adminigtration (FDA) limit for mercury in drinking water is 2 parts
per billion (ppb). Ingesting 0.3 grams of mercury can befata to humans, and 75 milligrams per day
(mg/day) indrinking water isfatal. The Resource Consarvation and Recovery Act (RCRA) limit for
mercury inleachateis 200 pg/L.*® A summary of Environmental and Occupationd hedlth standards
is presented in Table 1.

Thereisasgnificant potentia contribution to the overall exposure from contact with the skin, eyes,
and mucous membranes. Dermd exposure can result in over exposure even though air levels are
less than the pecified limits.



TABLE 1
Environmental and Occupational Health Standards for

Inhalation Exposure to Mercury Vapor
AGENCY MERCURY CONCENTRATION (ug/m’)
OSHA Ceiling Limit ? 100
NIOSH REL ® 50
ACGIH TLV* 25
ATSDR MRL® 0.2
ATSDR Action Level for clean up 1
EPA Rfc® 0.3

Ymicrograms per cubic meter (ug/m®)

2Ceiling Limit = the concentration of mercury vapor cannot exceed thislimit at any time
SREL = Recommended Exposure Limit, atime-weighted average for an 8-hour day

4TLV = Threshold Limit Value, a time-weighted average for an 8-hour day

®MRL = Minimal Risk Level

® Rfc = Reference Concentration

7. Sampling and Analysis

Section 11 provides a list of standard sampling and analytical procedures. Standard methods and field
portable instrumentation will be discussed in this section.

7.1.Air
7.1.1. Air Monitoring

Fed ingruments are useful for providing red-time surveys of the affected areas and
identifying "hot spots' thet require immediate atention.

The Jerome™ Gold Flm Mercury Vapor Andyzer (Arizona Instruments, Inc., Arizona,
Modd 411 or Moddl 431) is often used for this purpose.***® The instrument’ s detection
limit for gpproximately 3 pg/n? in ar, is grester than the ATSDR long-term residential
exposure limit of 0.2 pg/n? . However, the Jerome instrument is extremely useful for
conducting aninitia extent of contamination survey. Typicaly, three 10-second bresthing-
zone readings are averaged to produce the reported result. Jerome instruments may be
used for indoor or ambient air. Theinstrument operatesby drawing aprecisevolumeof air
over agold film sensor. Mercury in the sampleis adsorbed by the gold film, which resultsin
an increase in eectrica resstance. The change in resstance is compared to a reference
gold filmand isproportiona to the mercury concentration. The Jeromeisfactory cdibrated
(from 0.01 to 0.1 mg/n) and mercury vapor results are reported in mg/nT.

The Lumex RA-915" (Ohio-Lumex Co., Ohio) is a portable aomic absorption
spectrometer designed to detect extremely low mercury vapor concentrations and perform
fast and smple analysesboth at afixed laboratory and in thefield. Two modes of operation
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areavallablefor ambient arr andyss. (ON STREAM) and (MONITORING). Atasample
rate of 15-20 litersper minute (L/min), the Lumex can detect mercury vapor inambient air
a concentrations as low as 2 nanograms per cubic meter (ng/nt). The low nercury
detection limit and the sengitivity of the instrument are achieved through acombination of a
10-meter multi-path optical cdl and Zeeman Atomic Absorption Spectrometry using high
frequency modulation of polarized light. The Lumex isfactory cdibrated (from 1,000 to
40,000 ng/n?) and mercury vapor results are reported in ng/n. See Appendix C for
indructions on the use of this ingrumentation.

The Mercury Tracker 3000 is a portable instrument based on resonance absorption of

mercury atoms at a wavelength of 253.7 nanometers (nm). The mercury sampleisdrawn
through a 1-micron polytetrafluroethylene (PTFE) filter, a gpproximately 1.2 L/min, into
the optica cdl of the insrument by a membrane pump. Radiation from a mercury lamp
passes through the cdl and is measured by a solid-gate ultraviolet (UV) detector. The
attenuation of the UV light reaching the detector depends on the number of mercury atoms
intheoptica cdl. Theinternd computer performsthe quantitative evaluation of the mercury
concentration in the samplein red-time. The Tracker isfactory cdibrated (from 60 to 300
Hg/nt) and mercury vapor concentration is reported in pg/nt. See Appendix C for

indructions on the use of this ingrumentation.

A comparison of these three instruments is presented in Table 2. Other manufacturers of
mercury vapor detectors are Cole-Parmer Ingrument, and SpectroLab Analyticdl.
Information on contacting these vendors may be found in the Buyer's Guide induded in
every August issue of Physics Today. Passve dosmetersand silver particulatefiltersmay
aso be used to monitor mercury vapor concentrations.™
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TABLE 2

Comparison of Real-Time Monitoring Instruments

JEROME 431

MERCURY / EMP-1

VM-3000

LUMEX RA-915°

Arizonalnstruments

Nippon Instruments

Mercury Instruments

Manufacturer Corporation, AZ Corporation, Japan Gmbh, Germany Lumex, Russia
_ Arizona Instruments Brandt Instruments ST2 Service )
leslstier Corporation, AZ Inc., LA Technologies, Inc. CO Ohiol.umex Co. OH
Units mg/m® M g/ pg/m® ng/m®
Zeroto 100
Zeroto 0.
Range Zero 0 0.999 eiciooSOogQQ Zero to 1000 Zero to 25000
’ Zero to 2000
Change in resistance of Ultraviolet absorption |Ultraviolet absorption Zeeman Atomlc.Absorptlon
“ . “ . Spectrometry -High Frequenag
Methodol ogy gold after mercury cold vapor measuring | “cold vapor measuring . .
. o L Modulation of Light
absorption technique technique .
Polarization
Accuracy (%) 5 5 20
s 0.001 (low range)
Sensitivity 0.003 0.01 (high range) 0.1 2
Response Time | 10 seconds In§t antaneous and 5 1 second 5 seconds
minute averages
Wavelength Not applicable 254 nm 253.7nm 254 nm
. L H El Hgl )
UV source Not applicable .OW pressure g ectrodeless Hg low Glow discharge mercury lamy
discharge lamp pressure lamp
N . R beam }
Stabilization Not applicable Reference beam thjr?n?ce and Info not available
Optical cell Not applicable Info not available E)L;s:dsllca 25¢cm Multi-path cell, 1 meter
Heating of cell Not applicable Info not available 70°C Info not available
Pump 0.75L/min 1.5L/min Membrane, 2 L/min 20 L/min
Filter Yes Glass wool PTFE, 1p,4780mm 1,
diameter
N Automatic, using an
Calibration Manual absorber Factory Factory
230V /50/60 Hz or
Power 115V or 230V None 110-120V / 50/60 Hz  [220V, 50 Hz or 110V, 60 Hz
optional
Internal Ni-Cd Integrated rechargeable | Integrated BUilt-in 6 V
Battery batteries, (5 hrs battery (11 hrs 12V batteries, -
. : . 6-12 V dc (optional)
capacity) capacity) (6 hrs capacity)
Weight 2.3kg 4.2 kg Approx. 7 kg 8.9 kg
Dimensions 156 x 338 x 10.4.cm 11.3x238x256cm |45 15x 350m 46 % 21x 11.cm
(WxHxD)
RS 232 None None Yes Yes
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7.1.2. Air Sampling and Monitoring

7.1.3.

Anaysis of low levels of mercury vapors can best be accomplished using laboratory

andyss®'®? This is particularly important in the later stages of cleanup, where site
responders are checking various areas for compliance with state and federd regulations,
specificaly hedth-based or risk-assessment vaues. Work is in progress at the EPA’s
Environmenta Response Team Center (ERTC) Edison laboratory to determineif red-time
monitoring ingruments can be used to certify that the Ste meets sate and federa action

levels. Thismay befeasible because severd of thefidd insrumentsare essentialy portable
variants of their laboratory counter parts.

Indoor air samplesof volatilized € emental mercury are generaly collected on solid sorbent
materials (e.g., Hopcalite or slvered Chromosorb P) contained in glass collection tubes
connected to persona sampling pumps. Pump flow rates are set to collect 0.25 to 0.50
L/min of air over aperiod of 6 to 8 hours. No preservatives or specia storage conditions
are required. However, filter samples should be stored with the filters upright and

transported a or near ambient conditions to prevent significant deterioration. Impact and
vibration should be avoided during trangport because this can did odge particulatesfrom the
filters. Before analyzing the samples, the sorbent material should be digested in acid to
release the andyte

Indoor air samples can be collected under normd living conditions (air conditioning/

heating).”® Samples should be collected from the centers of rooms that are occupied a
sgnificant number of hours per day, or where field instrument readings indicate potentid

problem areas. In homes, samples should be collected from living and deeping aress, with
particular attention paid to the deeping areas of the youngest occupants of the residence.
Duplicate samples and blanks shoul d be used to monitor the repegtability of the dataandto
check for sample contamination.

Samples should be callected in common areas of multi-family dwellings (e.g., basements
and common halways), and ambient air samples taken for comparative purposes. Real-
time mercury vapor monitoring before and after decontamination procedures provides
useful information on the progress of the cleanup effortsand helpsto identify problem areas
that require further attention.

Ambient air samples at outdoor work sites help determine hazards to personsworking in
the areaand to the surrounding community. Air monitoring should be performed using red
time instrumentation such as Lumex or Tracker in the immediate work area, upwind,
downwind, & the fence line or other perimeter, and in the surrounding neighborhood.

Laboratory Air Analysis Method

Themost commonly used laboratory anaysismethod isNIOSH Method 6009: Mercury.®
12



This method uses cold vapor atomic absorption (CV-AA) to measure mercury
concentrations in air samples at levels down to 0.1 pg/n. Neutron activation andysisis
capable of detecting mercury levels down to 0.05 pg/n.*

7.2.50il, Sludge, and Dust

7.2.1.

1.2.2.

Soil Sampling and Geophysical Detection

When it is suspected that mercury has penetrated the soil near a spill area, soil-core
sampling may be necessary to determine the extent of contamination. Samples should be
collected near the surface and a severa depths, depending on the depth of fill materid, the
geological features of the Site, and the suspected depth of penetration.

A geophysica survey may be necessary a the site of aspill if there is any indication that
there may be buried metdl containers such asdrumsor tanks. Magnetometers and ground-
penetrating radar (GPR) can locate buried metal objects. Variousingrumentsare available
to measure terrain conductivity, ionizetion potentid (IP), and dectromagnetic (EM)
properties of subsurface soil, rock, and groundwater. Theseinstrumentstrack variaionsin
subsurface conductivity caused by porosity and permeability differences, rock fractures,
buried objects, and migration of a plume of dectricadly conductive waste through the
groundwater. A seriesof instrument readings may be used to construct athree-dimensond
map to track the transport and fate of a mercury spill.

For large mercury spillsaterrain conductivity meter may be gppropriate for ddineating the
extent of gross contamination. However, itseffectivenesswill be dependant on other metals
and interference in the area.

Soil, Sludge, and Dust Analysis

Solid and semisolid wastes should beanalyzed for mercury using SW846- 7471, Mercury
in Solid or Semisolid Wastes (Manual Cold Vapor Technique).? This technique uses
CV-AA spectroscopy to measuretota (eementa, inorganic and organic) mercury levelsin
extracts from soils, dudges, and dust samples. Alternately, when applicable USEPA 200
series CV-AA methods including Methods 245.1, 245.2, and 245.5 may be employed.

7.3. Water Analysis

Water samples (drinking water, groundwater) should be analyzed for mercury using
SW846-7471, Mercury in Solid, or Semisolid Wastes (Manual Cold Vapor
Technique).?* The ASTM method (D3223-80, Standard Test Method for Total Mercury
in Water) may also be used. When applicable, USEPA 200 series CV-AA methods
including Methods 245.1 and 245.2 may aso be employed.

13



8. Remediation and Disposal

Remediation dternatives should be evaluated for timeliness, cost-effectiveness, rdiability, duration of useful
life, and hedlth and safety considerations. The remediation process and the resulting remediated Site should
meet regulatory requirements for contaminant remova and disposa, and the remova process should not
entall undue noise, dust, odors, or traffic in the surrounding neighborhoods.

8.1. Indoor Spills

Visble, indoor mercury spills can be covered with epsom sdts, chelating resins, dum (potassum
aduminum sulfate), cacium sulfide, sodium thiosulfate, or sulfur and lime to reduce the mercury
exposuretotheair. Thiswill lower the mercury vapor concentration of theindoor ar. Thismust be
done before any attempt is nade to remove the mercury.®*° The spilled materid should be
consolidated into an artight container, and disposed of in accordance with federd, state, and local
regulations. Contact your loca hedlth department for disposal assistance.

A variety of commercia products are available for cleaning up indoor mercury spills. These
include

HgX (Acton Technologies, Fittstown, PA) for floors;

Mercosorb and Merconwipes (EPS, Inc. Delta, BC) for bulk spill cleanup;
Mercongel (EPS) for drains;

Merconvap (EPS) for walls, floors, baseboards; and

Merconspray (EPS) for air.

Hower of sulfur

Mercury spill kits may be obtained from:

Aldrich Chemicd Company
Atomergic Chemicas
Be-Art Products
Cole-Parmer Instrument
Thomas Sciettific

U.V. Process Supply

Information on contacting these vendors may be found in the Buyer's Guide included in every
August issue of Physics Today.

Mercury can be collected and removed using a specialy equipped vacuum cleaner (NILFISK or
MINUTEMAN™ Lab Safety) with a trap to catch and contain the mercury vapor generated
during the cleanup process. Mercury spills in residences are difficult to clean up because mercury
tends to accumulate in low spots and cracks.® It may not be possible to decontaminate carpet,
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8.2.

8.3.

8.4.

furniture, and bedding. Items that cannot be decontaminated must be disposed of properly.
Contaminated Air

Mercury vapors inside buildings can be dispersed to the outsde atmosphere, where the
concentrations quickly fal to acceptable levels, set by ATSDR for the specific site. Closing off the
affected room and heating it to 80-90°F can accelerate the vapor release and dispersal process.
(The temperature is determined by what heat- sengitive items are present in the affected room.)

Windows should then be opened and fans turned on in the room to drive the released mercury
outside. Mercury vapor level s should be re-checked, and the procedure repeated until the mercury
levels drop below the action level, as st by locd hedth agency/ EPA in consultation with

ATSDR.*

Appendix B provides the ATSDR's suggested action levels for indoor concentration of mercury
vapors in homes and business as associated with indoor gas regulators were developed in

December 2000. In practice, during amercury spill emergency response, ATSDR recommendation
is made based on the site-gpecific circumstances, the nature of the exposures, and the results of a
risk-benefit andyss.

Activated charcod absorbs mercury vapors from air, but it is not particularly efficient. Charcod

treated with sulfur compoundsis more efficient, but this adsorbent cannot be regenerated onceitis
saturated, and it must be disposed of properly. Systems have been designed using gold or silver to
remove mercury from air sreams. Mercury forms amagams with these metals, and it can be
recovered by heating the adsorption unit. The regenerated unit may bereused. Copper and zincare
aso used for mercury adsorption units. Aqueous scrubbers are used to remove organic mercury
from the aimosphere.™

Contaminated Personal Belongings

Depending onlevd of contamination, persona be ongings may be decontaminated using heet. Items
may be put into plastic bags, |abeled to identify the owners, and collected in acentra area. Initid

mercury levelsins de the bag headspace should be measured and recorded. The bag contents may
be heated from approximately 90°F to 140°F for 24 hours, and then vented. Mercury vapor levels
should then be measured, and if necessary, the process is repeated until the mercury levels drop
below the action level.

Contaminated Water

Severd techniques are available for deaning contaminated water.****?* |n the Bristol-Myers
Squibb (BMS) process; chlorineis added to wasteweter, followed by BM S adsorbent (activated
carbor/sulfur). Clarification and sedimentation have been proven effective in removing mercuryfram
water. Surface waterswith apH of 4-9 can betreated with sulfide to form aprecipitate, which can
then be removed by sedimentation or filtration. Duolite™ GT-73 ion-exchangeresin can routindy
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reduce the mercury content of wastewater from 0.2 to 70 parts per million (ppm) to between 1 and
5 ppb. In the Trace Mercury Remova - Immobilized Metd Affinity Chromatography (TMR
IMAC™) process, chlorineisused to oxidize the mercury, and the solution is passed through TMR
IMAC ion-exchange resin. Peat absorbs mercury from wastewater with pH from5to 5.5and an
approximate efficiency of 70%. Peanut hull charcoal can be used as a sorbent material.
Bioremediation using Pseudomonas putida FB1 has achieved 99% mercury removd efficiency in
laboratory studies, but thisis not yet been proven an accepted field remediation method.

Mercury-containing brine produced by dectrolytic processes in the chlor-akai manufacturing
industry can be decontaminated using abed of activated carbon impregnated with silver. Thisbrine
may aso be passed through astrong anion-exchange resin. Mercury salts can be precipitated from
akaine solutionsusing solubledkai sulfides. Flocculating agents such asferric sdts, starch, or gum
arabic fadilitate the remova of the mercury precipitates from the agqueous medium.*

85. Soilsand Sediments®™%*

Large-scde ceanup efforts may be necessary when industria or mining operations have spilled
sgnificant amounts of mercury in surface and subsurface soils, or when severd years worth of
accumulation endangers surrounding land areas and waterways. Evauation operations should
edtablish the sources of the mercury contamination and delineste the pathways by which the
mercury is dispersed to the surrounding environment. Dispersa pathways may include eroson and
wesethering of minetailing piles, windblown soil and debris, leaching and runoff from affected aress,
and mercury voldtilization.

Remedition efforts can include source- control measures such as d ope reduction and re-vegeiation
of mine taling piles and management of water flow to and from the affected ste. Pollution

abatement measures include dredging or excavation, capping or covering the affected Ste,

immobilization procedures, extraction and concentration, and off-gte disposd. Aswith dl large-
scaeremediation efforts, the cleanup processitself should not increase the hazard to public hedlth
and wildlife sfety.

8.6. Disposal

Metalic mercury and mercury containing product should be recycled or disposed of properly. A list
of mercury disposa and recycling companies can be found at the following websites. Section 14
provides a list of mercury manufacturers. Note that some manufacturers can aso dispose of
mercury.

Updates and additions can be found in:

Chemical Week Buyer's Guide, published by McGraw-Hill, Inc., New York, NY.
http://www.orchs.msu.edu/A WA RE/pamphl ets’hazwaste/table2mercury.html
Going Green: A Resource Kit for Pollution Prevention in Hedth Care

EPA’s Safe Mercury Management page
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9. Prevention

Education is perhaps the most effective measure for the prevention of mercury spills and the resulting

hazards to hedth and safety. Persons who dedl with mercury-containing products and instrumentsin the
workplace should be trained in safe handling procedures and how to respond in the event of a spill.

Emergency procedures placards or signs should be posted in the workplace, including factories, school

laboratories, and medica facilities. ATSDR has published aninformationa document on mercury hazards,
intended for the general public.® A short video (approximeately two minutes run time) suitable for school

childrenis available from the ERTC.*' Thereisno chargefor thisvideo, and it can be ordered directly from
the ERTC's Web site.

Because of the hazards associated with mercury and its compounds, many household, medical, and
industrial productsthat contain mercury have been removed from the marketplace.**> Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA) regulations have canceled al approved uses of mercury and
mercury compounds, except asafungicide for the trestment of textiles and fabricsintended for continuous
outdoor use, to control brown mold on freshly sawn lumber, to treat Dutch EIm disease, as an in-can
preservative for water-based paints and coatings, for water-based paints and coatings used for exterior
application, and to control "winter turf diseases’ (with certain retrictions).™

When it is necessary to work in the vicinity of mercury, adhering to safety precautions will minimize the
chancesof accidenta exposure. Do not egt, drink, or smokein areasthat might be contaminated. In case of
large spill ingtdl eye wash equipment and emergency showersin the workplace near potentia spill aressif
necessary. Wear safety goggles or face shields when working with mercury.® K eep work surfacesfree of
cracks, crevices, and indentations where mercury could accumulate. Workplace floors should be
condructed of a nonporous material. Mercury should be stored in sedled containers insde locked
cabinets.”

Smdl children are at risk from spilled mercury in the home because their breathing zones are closer to the
floor, wheremercury islikely to accumulate.® Children are especidly susceptibleto permanent damagefrom
mercury exposure because their centrd nervous systems are not fully developed. Evacuate children

immediatdly from the area of a spill or suspected spill.

10. Post-Decontamination
At the conclusion of the decontamination procedures the following steps should be taken:

o Fadility should be warmed up to 80°F to 85°F for aminimum of eight hours

o Vent thefacility for aminimum of two hours-open door and windows and circulate air with fans.

o Thermostat should be set for norma living conditions -doors and windows closed for four
hours.

o Peform air sampling for mercury vapor, and andyze collected air samples by NIOSH 6009
method.
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When theresults of the air sampling study confirm that the mercury vapor concentration isbelow the action
level st by locd hedlth officid YSEPA/ATSDR, the OSC or theloca public health agency will indicate that
the facility is ready for reoccupation and the cleanup has been completed.
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11. Sampling and Analytical M ethods?

ASTM

D3223-95 Standard Test Method for Tota Mercury in Water (Annual Book of ASTM Standards,

NIOSH

6009

SW-846

0060
3051
3052
6010B
7000

Vol. | 1.0 1, Water, 1997)

Mercury (atomic absorption, air samples)

Determingtion of Metalsin Stack Emissons

Microwave-Asssted Acid Digestion of Sediments, Sudges, Soils, and Oils
Microwave-Asssted Acid Digestion of Siliceous and Organicaly Based Matrices
Inductively Coupled Plasma- Atomic Emission Spectroscopy

Atomic Absorption Methods

7470  Mercury in Liquid Waste (Manud Cold Vapor Technique)

7471  Mercury in Solid or Semisolid Waste (Manua Cold Vapor Technique)

7472  Mercury in Aqueous Samples and Extracts by Anodic Stripping Voltammetry

EPA 200 Module

200.1 Determination of Metals and Trace Elementsin Water by Ultrasonic Nebulization ICP-AES

200.2  Sample Preparation Procedure for Spectrochemical determination of Total Recoverable Elements

200.3  Sample Preparation Procedure for Spectrochemica Determination of Total Recoverable Elements
in Biologicd Tisues

200.7  Determination of Metas and Trace Elements by Inductively Coupled Plasma- Atomic Emisson
Spectroscopy

200.8  Determination of Trace Elements by Inductively Coupled Plasma-Mass Spectroscopy

245.1 Deermination of Mercury in Water by Cold Vapor Atomic Absorption Spectrometry (Manual)

245.2  Determination of Mercury in Water by Cold Vapor Atomic Absorption Spectrometry
(Automated)

2453  Determination of Inorganic Mercury (1) and Sdected Organomercuriasin Drinking and
Groundwater by High Performance Liquid Chromatography with Electrochemica Detection

2455  Determinaion of Mercury in Sediments by Cold Vapor Atomic Absorption Spectrometry

245.6  Deemination of Mercury in Tissues by Cold Vapor Atomic Absorption Spectrometry

DOE

Method MB 100(8)  Immunoassay of Inorganic Mercury as Mercury #*

OSHA

ID-140 Mercury Vapor in Workplace Atmospheres
ID-145 Particulate Mercury in Workplace Atmospheres
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12. Statisticsfor Mercury Releases, Transport, and Transformation™ *

12.1. Air

Concentrations of mercury in ambient air averaged 10 to 20 ng/nT in 1980, with higher concentrations
observed in indudtridized aress. Over the last 140 years, the level of atmospheric mercury has incressed
approximately 2% per year. However, mercury levels appear to be declining in recent years, with gas-phese
levels obsarved a 2 to 16 ng/nT in Sweden, Wisconsin, Tennessee, the St. Louis River, and Ontario in
1990. Higher levels have been observed near point sources including mines and agriculturd fields treated
with fungicides. Recent reductionsin atmospheric mercury concentrations appear to belargely theresult of a
reduction in use of cod as a source of power generation. Aerosol mercury concentrations are generdly
lower than gas- phase concentrations by afactor of 10t0100. Particulate mercury concentrations are greeter
in precipitation than in ambient air.

Inhalation of mercury in workplace atmospheres is the main route of occupationd exposure. In the United
States, gpproximately 70,000 people are potentialy exposed to mercury in workplace environments. The
genera population isexposed to mercury mostly through ingestion of contaminated foodstuffs, primerily fish.
Mercury has been identified in 600 of the 1,300 hazardous waste Stes on the National Priorities List
(NPL).®

A mgor source of amospheric mercury isout gassing of mineral mercury from thelithosphere (2,700-6,000
metric tonsyear). Anthropogenic releases to aimosphere are responsible for approximately 2,000 metric
tonslyear.

Medica waste incineration can generate 12.3 milligrams per cubic meter (mg/nT) of mercury in ar.
Uncontrolled emissons from medica facilities generate 110 mg/kg compared to 25.5 mg/kg for generd
medica waste, indicating that medica equipment may be a significant source of atmospheric mercury.

Scrubbers can remove 51% of the mercury from incinerator gases.

Over 95% of the mercury in the amosphere is eementa mercury. Mercury's residence time in the
amosphereis 6 daysto 2 years. Approximately 5% of atmospheric mercury isassociated with particul ates,
which may beremoved by dry or wet deposition (sedimentation or rain). Mercury inrain may originate from
sources up to 2,500 kilometers (km) away.

Atmospheric mercury can be oxidized to mercuric (Hg”*) by ozone, peroxides, hypochlorites, organoperoxy
compounds, or organoperoxy radicas. Some mercury compounds, such as mercuric sulfide, may be quite
gable in the atmosphere as a result of binding to aerosol particles. Divaent mercury may be reduced to
monovaent mercury by sunlight.
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12.2. Water

The basdline concentration of mercury in unpolluted marine watersis estimated at lessthan 2 ng/L. Fresh
aerobic surface waters without known sources of mercury contamination generaly contain lessthan 5 ng/L
total mercury, athough levels between 0.07 and 500 ng/L have been observed a specific Stes.
Concentrationsin rainwater and fresh snow are generaly below 200 ng/L. The background level of mercury
in precipitation isapproximately 3.2 to 15 ng/n. Drinking water isgeneraly assumed to contain lessthan 25
ng/L of mercury.

Westhering of mercury-bearing minerasinigneousrocks releases gpproximately 800 metric tonsof mercury
per year to surface waters on a globa basis.

Anaerobic conditionsfavor the demethylation of methyl mercury, producing volatile dementa mercury inthe
process. Inorganic mercury compounds may aso be reduced to elemental mercury under anaerobic
conditions. Abiatic reduction can occur in acidic waters containing humic and fulvic acids. Abiotic reduction
isenhanced by light, and it occurs under both aerobic and anaerobic conditions. Abiatic reductionisinhibited
by competition from chloride ions.

12.3. Soil and Solid Waste

The norma concentration of mercury in rocks and minerdsis 10 to 50 ng/g (ppb), but the minerd cinnabar
(HgS) contains 86.2% by weight of mercury.

Anthropogenic sources of mercury in the soil include organic and inorganic fertilizers (sewage dudge,
compost), lime, and fungicides. Typicaly, sswage dudge contains 2.90 ppm mercury, yard compost contains
0.15 ppm mercury, and municipa solid waste contains 3.95 ppm mercury. Thermometers, batteries, and
electricd switches are common sources of mercury in domestic solid waste. Municipd incinerator ash
typicdly contains 0.03 ppm to 25 ppm mercury, depending on the season of the year. Mercury levelsin
municipa incinerator ash rise sgnificantly after Christmas. One reason may be the large number of toysand
amdl dectrical appliances that use mercury-containing batteries.

Voldtilization and leaching studies show that mercury levelsin headspace and leachate increase asthe levels
inthe soil increase, but the eementa mercury concentrations never exceeded the RCRA limit of 200 pg/L.
Thisindicates that demental mercury is rdaively unleachable.

12.4. Human Exposure
The mean whole-blood level of mercury inthegenerd population islessthan 8 micrograms per liter (Ug/L).
Memory disturbances, impaired eye-hand coordination, and atered e ectroencephaograms have been

recorded at levelsaslow as3to 5 pug/L. Mercury levelsof lessthan 20.0 pg/L. are considered normal inthe
urine.
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Dietary intake is the most important non-occupational source of human exposure to mercury. Mercury in
food productsis present mainly as organic compounds, which are not covered in the scope of this report.

Datafrom the National Occupationa Exposure Survey (NOES), conducted by NIOSH from 1980 to 1983,
estimated that approximately 68,000 workers in 2,900 workplaces (70 of the workers were male) were
potentialy exposed to mercury or mercury compounds in the workplace. Most of the potentialy exposed
workers were employed in the hedlth services, business services, specia trade contractors, chemical
techniciansinthe chemica and dlied productsindustries, science technicians, registered nurses, and machine
operators. It is unknown how many of the potentially exposed workers were actudly exposed.

Children of workers who are occupationally exposed to mercury are at an increased risk of mercury
exposure, especidly if their parents do not use protective uniforms and footwear, or if the parents wear
contaminated clothing & home.

Latex paint manufactured prior to 1991 may contain phenylmercury. Paint produced after 1990 containing

phenylmercury must beso labeled. Exterior latex paints may have contained phenylmercury concentrations of
up to 1,500 ppm, putting house painters at risk.
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13. Contact information®*®

U.S. EPA/ERTC:
2890 Woodbridge Avenue, Building 18,
Edison NJ 08837

Emergency Response during business hours
24-hour Emergency Response

Other Agencies:

ATSDR Emergency Response Hotline

USCG National Response Center & Terrorist Hotline
Washington DC metropolitan area:

ATSDR Divison of Toxicology

1600 Clifton Road NE, Mailstop E-29

Atlanta GA 30333

New Jersey Department of Headlth & Senior Services

New Jersey Department of Environmenta Protection Hotline

CHEMTREC

For Long-Term Response Efforts:

The Association of American Railroads Bureau of Explosves

U. S. Department of Transportation (DOT) Hotline

CHEMTREC
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(732) 321-6740
(732) 321-6660

(404) 498-0120
(800) 424-8802
(202) 426-2675
(404) 498-0160
(888) 422-8737
(609) 984-1863
(877) 927-6337

(800) 424-9300

(719) 584-0610
(202) 267-5190

(800) 424-9300



14. Additional Sources of Information

Materials Safety Data Sheet (MSDS) for Mercury (Metd),
http://msds.pdc.cornd | .edu/msds/msdsdod/a228/m113798.htm

Mercury Frequently Asked Questions (FAQ),
http://atsdrl .atsdr.cdc.gov:8080/tfactsA46.html

Companies that recycle mercury.

http://www.yahoo.com/categories

Society and Culture: Environment and Nature: Companies@: Environment: Waste Management: Hazardous
Waste

Society and Culture: Environment and Nature: Companies@: Environment: Waste Management: Recyding:
Hazardous Waste

Society and Culture: Environment and Nature: Companies@: Environment: Waste Management: Recyding:
Metds

Vendors of mercury vapor detectors and mercury spill kits.
Physics Today Buyer's Guide, published every August by the American Indtitute of Physics, Woodbury,
New Y ork. Buyer's Guide is aso available at http://Amww.aip.org/pt/quide

Mercury: A Fact Sheet for Health Professionals.

http://mwww.orchs.msu.edw/AWA RE/pamphl ets/hazwaste/mercuryfacts html

Thisfact sheet includes alist of companies that digpose of and recycle mercury. Thelink is
http://mww.orchs. msu.edw/AWA RE/pamphl ets/hazwagte/table2mercury.html

Mercury Thermometers
http:/Aww.ase.org.uk/therms.html
Thisisabrief safety article intended for schoolteachers.

Federal Hazardous Waste Regulations. 40 CFR 261.5(e)

Occupationa Safety and Health Administration’s Safety and Health Standard for protective gear: 29 CFR
1910.134

Nationd Ingtitute for Occupationa Safety’ s information on protective gear: NIOSH Document #73-11024

Comprehensive Environmental Response, Compensation Act’ s Reportable Quantities, Mercury Releases:
40 CFR 302.6 (section 1V.D.3.b)
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Mercury Manufacturers:

Primary Producers:

None
Secondary Producers:
Bethlehem Apparatus, 935 Bethlehem drive, Bethlehem, PA 18017 (610) 882-2611
D. F. Goldsmith Chemica & Metd Corp. 909 Pitner Ave,,

Evanston, IL 60202 (312) 869-7800
Mercury Refining, 1218 Centra Ave,, Albany, NY 12205 (518) 459-0846

Mercury asa by-product Producers

Homestake Mining Co., 650 Cdlifornia Stre<t,
San Francisco, CA 94108 (415) 981-8150

Newmont Gold Co., 1700 Lincoln Street, Denver, CO 80203 (303) 863-7414
Mercury can be purchased from the following:
Centerchem, Inc. 475 Park Ave. S., New York, NY 10016 (212) 725-5665

D. F. Goldsmith Chemical & Metd Corp. 909 Fitner Ave,,
Evanston, IL 60202 (312) 869-7800

Spectrum Chemical MFG Corp., 14422 S. San Pedro St.,
Gardena, CA 90248 (213) 516-8000
SST Corporation, 1373 Broad ., Clifton, NJ 07015 (516) 466-8440

Seealso: Chemical Week Buyer's Guide, published by McGraw-Hill, Inc., New York, NY.
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16. Acronyms

ACGIH American Conference of Governmentd Industrial Hygienigts
ASTM American Society for Testing and Materids
ATSDR Agency for Toxic Substances and Disease Registry
BMS Brigtal-Myers Squibb

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federa Regigter

cm centimeter

CV-AA Cold Vapor Atomic Absorption

DOE Department of Energy

DOT Department of Transportation

ELS End of Service Life Indicator

EM electromagnetic

EPA Environmenta Protection Agency

ERTC Emergency Response Team Center

FDA Food and Drug Administration

glcc grams per cubic centimeter

FIFRA Federd Insecticide, Fungicide, and Rodenticide Act
GPR Ground- Penetrating Radar

HAZDAT ATSDR's Hazardous Substance Release and Health Effects Database
HCI Hydrochloric acid

HEPA High Efficiency Particulate Arresting

Hg Metdlic Mercury

Ho Mercuric

HgS Cinnabar

HNO; Nitric acid

H,SO, Sulfuric ecid

IDLH Immediately Dangerousto Life and Hedlth

IP lonization Potentidl

kg kilogram

km kilometer

b pound

L/min Liters per minute

m meter

mL milliliter

mm millimeter

MCE Mixed Cellulose Ester

mo/day milligrams per day

ma/kg milligrams per kilogram

mg/L milligrams per liter

mg/nT milligrams per cubic meter

ug /L micrograms per liter
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ug micrograms

ug/nt micrograms per cubic meter

MRL Minimd Risk Leve

NIOSH Nationd Indtitute for Occupationa Hedth
ng/nt® nanograms per cubic meter

ng/q nanograms per gram

ng/L nanograms per liter

nm nanometers

nmvnT™ nanometers per cubic meter

NOES Nationa Occupationa Exposure Survey
NPL Nationa PrioritiesList

osC On-Scene Coordinator

OSHA Occupationd Safety and Health Administration
ppm parts per million

ppb parts per billion

PTFE polytetrafluroethylene

RCRA Response Conservation and Recovery Act
REL Recommended Exposure Limit

Rfc Reference Concentration

TLV Threshold Limit Vaue

TMRIMAC' " Trace Mercury Remova Immobilized Meta Affinity Chromatography
TWA Time-Weighted Average

Vv volt
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Specificationsfor Respiratorsand Protective Gear

Respirator Specifications:®®

Potential Exposure
to Mercury (mg/m?) Factor

Assigned Protection

Respirator Specifications

0.05-0.5 10

125 25

25 50

Escape 50

10 2000

High Exposure

28 mg/n or entry and 10,000
escape from unknown or
IDLH conditions

8-hour average, airborne exposure, use NIOSH/M SHA -approved half-
mask respirator with cartridges providing protection against mercury
(ELSI required), or any supplied-air respirator

Any supplied-air respirator operated in continuous-flow mode. Any
powered, air-purifying respirator with cartridges providing protection
against mercury, ELSI required

Any chemical cartridge respirator with afull facepiece, with cartridges
providing protection against mercury, ELSI required. Any air-purifying,
full facepiece respirator (gas mask) with a chin-style, front- or back-
mounted canister providing protection against mercury, ELSI required.
Any supplied-air respirator that has atight-fitting facepiece and
cartridges providing protection against mercury. Any self-contained
breathing apparatus with afull facepiece. Any supplied-air respirator with
afull facepiece

Any air purifying, facepiece respirator (gas mask) with achin-style, front-
or back-mounted canister providing protection against mercury
appropriate self-contained breathing apparatus

Any supplied-air respirator operated in a pressure-demand or other
positive-pressure mode. NIOSH definesthislevel as immediately
dangerousto life and health (IDLH)

MSHA/NIOSH-approved supplied-air respirator with afull facepiece
operated in positive pressure mode or with afull facepiece, hood, or
helmet in continuous flow mode. Or use an MSHA/NIOSH-approved self-
contained breathing apparatus with afull facepiece operated in pressure-
demand or other positive pressure mode

Immediately dangerous to life and health (IDLH). If the possibility of this
level of exposure exists, use aM SHA/NIOSH-approved self-contained
breathing apparatus with afull facepiece, operated in pressure-demand or
other positive-pressure mode, or a combination respirator that includes
type-C supplied-air respirator with afull facepiece, operated in pressure-
demand or other positive-pressure or continuous flow mode, in
combination with an auxiliary self-contained breathing apparatus,
operated in pressure-demand or other positive-pressure mode

Be sure to consider all potential sources of exposure. Y ou may need a combination of prefilters, cartridges, or canisters to protect
against different forms of mercury (e.g., vapor and mist) or against mercury mixed with other chemicals.

ELSI = End of service lifeindicator



Materials for Protective Clothing:*®

Butyl Rubber (IR, Butyl)

Butyl Rubber/Neoprene
(butyl rubber laminated with neoprene)

Chlorinated Polyethylene (CPE)
Fluorocarbon Rubber (Viton®, FPM, VIT)

Viton/Neoprene
(Viton laminated with neoprene)

Neoprene (chloroprene rubber, CR, NEO)

Nitrile Rubber (NBR, Nitrile)
Polycarbonate (PC)

Polyvinyl Chloride (PvC)

compatible, recommended

good resistance, based on asmall amount of qualitative
data or inconsistent data

recommended
recommended

good resistance, based on asmall amount of qualitative
or inconsistent data

limited to good resistance, based on a small amount of qualitative
data or inconsistent data; recommended, no effect to garment

recommended
compatible

good resistant recommended

Small spills:
Spill No Fire/ Rescue:

nitrile rubber gloves, laboratory coat, eye protection

Sealed chemical suit (structural protective suit isinadequate),
self-contained (polycarbonate, butyl rubber, viton, nitrile, PVC,
chlorinated polyethylene, neoprene)

DuPont Barricade™ Suits
(Level A/hooded/totally -encapsulating)

Saranex ™

DuPont Tyvek™ suits (Sarane —23)-

DuPont Tyvek suits (Sarane —23, 2-ply)-

For moreinformation:

OSHA 1910.134

necessary for proper respirator use
OSHA Pub. 3077

OSHA Safety and Health Standards

Greater than 480 minutes breakthrough time

under conditions of continuous contact, 0 mg/nT/min permeation rate,
Performance Index Number O (scale of 0to 5, with 0 being highest
resistance), this material is designated astoxic, and is believed to present
significant risk of skin absorption

Greater than 4 hours breakthrough time, this material is designated as
toxic, and is believed to present a significant risk of skin absorption

Greater than 210 minutes breakthrough time, less than 0.01 mg/n? /min
permeation rate, Performance Index Number 1 (scale of 0to 5, with 0
being highest resistance)

Greater than 480 minutes breakthrough time, less than 0 mg/n¥/min
permeation rate, Performance Index Number O (scaleof 0to 5,
with 0 being highest resistance)

workplace conditions, worker training, respirator fit testing, medical exams

Personal Protective Equipment
29CFR 1910134



NIOSH Pocket Guide®
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ATSDR
December 12, 2000

Suggested Action Levelsfor Indoor Mercury Vaporsin Homes or Businesseswith Indoor Gas Regulators

Purpose: Thisdocument isintended soldy as a quick reference guide for use by public hedth and environmentd officidsin evauating data collected
from dructures 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 hedth consultations or environmental
sampling plans may do.

Inthe past, ATSDR has been reluctant to provide alist of suggested action levels such asthis because of the site- specific nature of exposures. ATSDR
has recognized that action levels can differ according to differing populations, exposure durations, concentrations, and specific hazards. However, the
immediacy and extent of the potentid hedlth risk associated with mercury contamination in the present Stuation require publication of thisguide. Many
parts of the country may be affected by the possible exposure to mercury resulting from re- positioning of mercury-containing gas pressure regulatorsand
the subsequent response efforts of gastutilities, public hedth, and environmenta officids. Moreover, theinvolvement of multiple hedth and environmenta
jurisdictions creates aneed for congstency in presenting hedth risk information. Therefore, ATSDR, at the request of a state hedlth department and an
U.S. EPA regiond 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 ar concentration of mercury vapor, which should prompt consideration of the need to
implement a recommended response by public hedth and environmentd officids. The various suggested action levels provided in this document are
intended as recommendations, not as regulatory values or cleanup values, dthough some may correspond to present or future values adopted by
regulatory authorities.

The suggested action leves presented in this document recognize that an individud must be exposed to a sufficient concentration over some specific
period of timein order for mercury vapor to cause adverse hedth effects. The suggested action levelsaso recognize that whileindividud susceptibility
may vary, developing fetuses and young children under six years old are generdly at higher risk than others of incurring adverse hedth effects from
exposure to mercury vapor. If theindoor air concentration corresponding to any suggested action level isexceeded, then apotentia hedth risk may be
present, and regponders should eva uate the exposures at that | ocation and consider implementing gppropriate protective measuresto reduce or diminate
therisk.



The suggested action levels presented here are based on data available in ATSDR's Toxicologica Profile for Mercury (1999) or in the Hazardous
Substance Databank of the Toxicology Data Network at the Nationd Library of Medicine. ATSDR has adso made use of additional datacollected by
the US Environmenta Protection Agency (EPA) and of specific experiences of ATSDR at other Sites. Other factors consdered in the devel opment
include availableinformation on norma background levelsand andytica detection limitsof varioustechniquesfor evauating ar borne contamination. Any
information specific to the exposures at any given location as described below should aso be considered before implementing a response action.

These suggested action levels are extrapolated from hedth guidance values (HGV's) independently devel oped by two federd agencies, ATSDR and
EPA. These HGV sare based on both animd studies and human epidemiology studiesthat detall the hedlth effects of inhalation of mercury- contamineted
air. ATSDR hasdeve oped achronic Minima Risk Level (MRL) of 0.2 ug/nT that is based on 1983 study of workers exposed to an average L owest
Observed Adverse Effect Level (LOAEL) of 26 ug/nT over an average of 15 years. Thisworkplace average exposurewas adjusted from a40 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
useof the LOAEL and the different sengtivitiesof individuds. In addition, EPA hasused the same study to devel op aReference Concentration (RfC) of

0.3 ug/nT, using different assumptions and uncertainty factors. ATSDR consgidersthe RfC and the Chronic MRL to be the same vaue for al practical

purposes. An MRL, then, isdefined asan estimate of the daily exposureleve to ahazardous substance (in thiscase, metdlic mercury) that islikely tobe
without appreciable risk of adverse, non-cancer hedth effects (metallic mercury is not consdered 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/irisindex.html.

The suggested action level sin the tables bel ow were designed for agroup of structureswhere pressure regulators using gpproximately 2 teaspoons (and
perhaps more) of mercury (~10 ml or 135 g) and the accompanying gas meterswere re- postioned from theinterior of buildings (including homes) tothe
exterior. During thisadjustment of regulator location that may have taken place sometime ago, mercury was spilled in someinstances. However, sallsof
mercury may not have occurred indoors. Therefore, the categories of exposureinclude (a) buildings that may have had no spills; (b) buildingsthat had
spills and needed cleanup but had air mercury levels that condtitute no immediate hedth risk; and (c) buildings that had spills resulting in indoor air
concentrations sufficient to warrant isolating humans from the exposure. In generd, the screening for these homes or businesses consigts of: (1)
confirming that a naturd gas meter had been in the building and moved outside; (2) observing the area where the gas meter had been origindly for
metalic mercury; (3) asking the resdent if they had ever noticed metalic mercury in the vicinity of the gas meter; and, (4) evauating the areawith a
Jerome™ meter or the equivadent. If there is any podtive indicator of mercury on the Jerome Mercury Vapor Anayzer (a red-timear monitoring
insrument) that cannot be explained by interferences, then the building is placed on the list for further characterization. Visble mercury isnot only a
source of vapors but dso atracking hazard and an attractive nuisance. No matter what the airborne concentration is, free liquid mercury may pose a



problem in the generd population. Generdly, acondition that no visible mercury be present istipulated only at stageswhen cleanup iscompleted. This
condition may be consdered as much acheck on the dataquaity asanything dse. Itisrarethat liquid mercury exists at concentrations aslow aswould
be consdered safe in most exposure scenarios other than a workplace where mercury is used in the production process.

General Exposur e Assessment Consider ations. Theprimary route of entry for metdlic mercury isby inhaation; ingestion and skin aosorption of this
form of mercury is usudly not biologicaly sgnificant. Sengtive populations to mercury exposure are those with developing central nervous systems,
including young children and the fetuses of women who are pregnant. Other individua s of potentia concern are those with pre- existing kidney conditions
usudly a exposuresto much higher concentrationsthan thefirst group. The specific exposure of these groupsin any given situation should be consdered
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 hedth officias before deciding on a course of action. Responders may aso contact ATSDR at 404-639-0615, 24
hours aday.

Exposure Assumptions for Different Settings. For the purposes of this document, the resdentially exposed population includes infants, small
children, and pregnant women presumed to have inhaed mercury for aperiod up to 24 hours per day, 7 days per week potentially for monthsor even
years. Occupationd or commercid settings include those individuds that are primarily hedlthy adults exposed up to 8- 10 hours per day, 40 hours per
week, with trangent exposures by sengtive populations (e.g., aretail establishment or schools). The concentrations provided as suggested action levels
are for comparison to the environmenta data collected in affected residences and workplaces.



Suggested Action Levelsfor Mercury (CAS# 7439-97-6) - Residential Settings f

Indoor Air Useof the Action |Rationalefor Action Level Method of Reference
Concentration Level Analysis*
(ug/m’)
<1.0 Level acceptablefor | A spill occurred in this building, and the risk manager needs to know if the building is safefor | NIOSH 6009 or Based on HGVs
occupancy of any | occupancy. ATSDR would prefer no one ever be chronically exposed to concentrations above | equivalent above. ATSDR,
structure after aspill | the MRLs; however, experience has shown cleanup operations in a response to concentrations 1999. EPA/IRIS
(dso called the below 1 ug/m 3 can be extremely disruptive to individual and family quality of life. While this
residential occupancy | concentration is dightly above HGVs, thislevel is still 25 times lower than the human
level.) LOAEL on which the MRL is based. An indoor air concentration of 1 ug/m®, as measured 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.
No qualitative Screening level for Mercury was present in the regulator inside the home, but no evidence of a spill isfound. The | Red-time Air
detectiononan | homesthat had indoor | qualitative detection limit of the most commonly available air monitoring instruments monitoring
Arizona gasmeterswithno | approximates 1 order of magnitude below levels of known human health effects. Astherewas | instrument (i.e.,
Instrument's evidence of a spill no spill, no visible metallic mercury should be present. Natural ventilation (e.g., windows, Jerome™ meter or
Jerome™ Meter. HVAC air changes, etc.) should reduce any concentration even lower with no disruption of equivalent)
family life or costs.
10 Isolate residents from | When adjusted from an intermediate to chronic exposures to a continuous exposure scenario Redl-time Air ATSDR, 1999.
the exposure (i.e., 24 hrs/day, 7days/week), this concentration approaches levels reported in the literature | monitoring
to cause subtle human health effects. Applied to acute exposures with good accuracy by real- | instrument (i.e.,
time instruments, this value alows for interventions before health effects would be expected. | Jerome™ meter or
Whenever possible, the mercury vapors should be prevented from reaching living spaces equivalent)
rather than temporarily relocating individuals. See the building evaluation protocol developed
for these situations in your area and Section 2.1 of ATSDR's Toxicological Profile.
10 Acceptablelevel ina | For personal effects, such as clothing, warmed in a discrete plastic container much smaller Red-time Air
modified test than atypical room (e.g., a garbage bag), this concentration in the air trapped inside the monitoring
procedureto allow | container is considered safe by ATSDR based on a number of factors. instrument (i.e.,
personal effectsto Jerome™ meter or
remain in the owner's equivalent)

possession

* - Environmental analysis should be in accordance with the requirements specified by environmental authorities. When real-time air monitoring instruments

are specified in this table, laboratory analysis may be substituted at the discretion of the risk managers involved in the event. Operation of real-time
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instruments should be in accordance with manufacturer's instructions.
T - Structures where mercury pressure regulating devices for natural gas meters were moved from inside the structure to outside the structure.

Suggested Action Levelsfor Mercury (CAS# 7439-97-6) - Occupational and Commercial Settings’

Indoor Air Use of the Action Level | Rationalefor Action Level Method of Analysis || Reference
Concentration *
(ug/m’)
3.0 Re-occupancy after aspill | Based on residential occupancy level but adjusted for the shorter duration exposurestypical | NIOSH 6009 or HGVs.
of an occupational or of most workplaces. This concentration approximates one order of magnitude below levels of | equivalent ATSDR,
commercial setting where | known human health effects, provided no visible metallic mercury is present to act asan 1999.
mercury is not usually attractive nuisance or a source for more vapors. Those exposed in this instance would not EPA/IRIS
handled. expect hazards associated with mercury as part of their normal work and may include
transient exposures by more sensitive individuals (e.g., retail facilities).
25 Occupational settings Based on the 1996 ACGIH TLV. Assumes hazards communications programs as required by | Real-time Air HSDB, 1999
where mercury ishandled.e | OSHA; engineering controls as recommended by NIOSH; and medical monitoring programs as | monitoring instrument
recommended by the ILO, NIOSH, and ACGIH arein place. This concentration is %2 the (i.e., Jerome™ meter
peer-reviewed 1973 NIOSH REL and 1/4 the regulatory1972 OSHA PEL. See HSDB at or equivalent)
toxnet.nim.nih.gov/sis on the Internet.
25 Response Worker Response workers subject to HAZWOPER should evaluate need to upgrade protective Redl-time Air 29 CFR
Protective Equipment equipment. Based on the 1996 ACGIH TLV. Assumes hazards communications programs as | monitoring instrument | 1910.120; 40
Upgrade. ¢ required by OSHA; engineering controls as recommended by NIOSH; and medica monitoring | (i.e.,, Jerome™ meter | CFR 311,
programs as recommended by the ILO, NIOSH, AND ACGIH arein place. This or equivalent) NIOSH,
concentration is half the peer-reviewed NIOSH REL and a quarter of the regulatory OSHA 1987
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.
10,000 IDLH. Response Workers | Response workers subject to HAZWOPER should upgrade protective equipment. See Redl-time Air 29 CFR
Protective Equipment http://www.cdc.gov/niosh/idih/ on the Internet. monitoring instrument | 1910.120; 40
upgrade. (i.e., Jerome™ meter | CFR 311,
or equivalent) NIOSH 1987

* - Environmental analysis should be in accordance with the requirements specified by environmental authorities. When real-time air monitoring instruments are specified in this
table, laboratory analysis may be substituted at the discretion of the risk managers involved in the event. Operation of real-time instruments should be in accordance with
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manufacturer's instructions.
T - 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 expo

http://www.ertresponse.com/Response Resrcs/mercury response guide index.asp
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INSTRUCTIONS FOR THE USE |IOF LUMEX RA-915"

PRE-OPERATIONAL PROCEDURES

Instrument can be used in two modes:
Self Contained Operation, no preparation required.
Operation with a stand alone PC, connect the PC to the instrument with the necessary RS-232 cable. Make
sure that the instrument and the PC are turned off before making the RS-232 connection

Baikers i
aendlion

iediraien Prmar bares

Fampr wmpply
by pomesiver

TEST
Oopieal Bridge handle
switeh

-
Imbgi | wink u daes
Mlzr

FRONT PANEL BACK PANEL LEFT PANEL
Instrument can be run either with the built-in battery or with the use of alow voltage power adaptor.

1 Set the handle of the test cell on the left panel in the OFF position and the optical bridge handle on the

back panel to position Il.

Switch on the analyzer on with the power button located in the front panel.

3. Press the Ent button on the display monitor to go from the Lumex logo to the MAIN MENU. An asterisk
sign* will appear in the upper left corner of the main menu.

4. Press and hold for several secondsthe
LAMP IGNITION button (front panel).
When the spectral lamp turns on, the * sign
will go out. (If * “is showing then thelamp is
not on or istoo weak for use)

5. Warm up the instrument for at least 20
minutes before use.

6. Set the operational parameters by using the
SETTINGS command from the main menu by ARl
using the cursor control buttons and Ent [
button. — B e tlng

7. Select Language and press Ent button. ';::'wt:::.

8. Select the PARAMETERS command and change the i it
measurement parameters as necessary. |n most cases the
default values are used. e

N

Alerbak
Enlur

L Bullons fur
= [ fy Ea e
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PARAMETER RANGE DEFAULT
Bas. Corr. Time, sec. 10-255 10
Frame time, sec. 1-255 10
Integr. Time, sec. 1-255 150
Low limit, ng/n? 1-255 20
High limit, ng/n? 1-10,0000 100




INSTRUMENT CALIBRATION Curersl value

o

Do ol Thae i
TEST handle in the OFF position = Calculated valae
(Ieft panél).
Select TEST command from the Mean value
MAIN MENU.
Set the OPTICAL BRIDGEto Devisties

Frame Ling

position 111 (Back Panel) as
instructed on the screen and
press Ent button. Instrument being zeroed.

Set the TEST handle (left

panel) to the TEST CELL Pl o i Cuirend value
position (after rotating it O ——

back and forth several mindi

times) asinstructed on the

screen. Press Ent button.

If the TEST screen shows ™iasurement
Deviation (R, % ) of equal i

to or less than 25% then

theinstrument is

functional.

Press the ESC button.

TEST CELL handle back to the OFF position and press Ent button. Main menu will appear.

Aliemn valse

P Limis

ON STREAM ANALY SIS (Measurement of Mercury Vapor Concentrationsin Air)

E A o

TEST handlein the OFF position.

Set default parameters using the PARAMETERS command.

Select ON STREAM from the MAIN MENU screen and press Ent button.

SET OPTICAL BRIDGE TO POSITION I asinstructed on the display screen and press the Ent
button.

The ON STREAM mode screen will appear onthe display.

Mercury vapor concentration is measured in terms of ng/n.
1 ng/n? = 0.001 mg/n? = 0.000001 mg/n?’
1 mg/n? = 1000 mg/n? = 1,000,000 ng/n?’



INSTRUCTIONS FOR THE USE OF MERCURY TRACKER 3000

1 Turning on the instrument ignites the mercury
lamp and the instrument is stabilized within 15
to 25 minutes.

2. The LCD monitor will indicate that the lamp is
ignited and is stabilizing.

3. After stabilization an Auto Zero is performed.

The Auto Zero Mode screen reads:
Absorbance:  0.0001
Concentration: 0 pg/m®
Timeleft: 17

4. After auto-zeroing the instrument
automatically goesinto the measuring mode. The screen displays:
Absorbance:  0.0000
Next Auto-Zeroin  15min
Concentration: 0 ug/m®

5. Press the ESC key twice to return to the main menu.

ﬁ Start Measuring
B Zero Adjusiment

B Farameters
@ Servica

ESC <<+ Sadect hinda

o

Pressing the F2 key manually performs the zero point adjustment.

7. Press F3 to set the parameters, typical values are:
s

@ Zero Duration/interval

@ Select Conc. Unit

[ Saloct Range

) ==l Alarm Threshaolds

ESE saa Bk Piagal L
Zero Duration: 30 seconds
Zero Interval: 30 minute
Concentration Unit: pg/nt
Range: 0.100

8. Datalogger can be used for logging in data and up to 15000 measurements can be stored.



