Mercury Response

What have we learned?
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Instructors

« EPA Region 10
= NR Spill Line
+ 1-800-424-8802
« Region 10
= 206-553-1263

=« Greg Weigel, OSC
* 208-378-5773

= Bob Whittier, OSC
» 907-271-3247

« START/Ecology &
Environment, Inc:

= Eric Lindeman
= (206) 624-9537
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Objectives

« Mercury — physical properties
« Uses

« Health effects

« Interaction with other materials
« Response tactics

EPA Region 10



Objectives

« The Spill: Where It goes when it’s free

« The Sequence of a Response

« The Hunt: Ways to find the mercury

« The Removal: How to clean the mercury

* The Call: When to call it clean
= Why should first responders care?
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Where does Mercury come from?

« Mineral — Cinnabar
« Mercuric sulfide (HgS) — red

+ Latinized Greek - Hydrargyria
+ History —
« Chinese - medicines (prolongs life, heal
fractures, maintain good health)
« Greeks - ointments
= Egyptians and Romans — cosmetics

« Lewis and Clark Expedition — Syphilis

= Mercury (1) Chloride (s)
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Collecting elemental mercury from gas
condensation in Sierra Nevada range, CA.
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Not So Ancient History

Switches

Lamps

Lab equipment

Thermometers

Barometers

Manometers
Sphygmomanometers

Float valves

Thermostats

Computers

Batteries de—,
Vaccines | —



http://upload.wikimedia.org/wikipedia/en/b/bd/Mercuryvaporlamp.jpg�
http://upload.wikimedia.org/wikipedia/commons/d/d0/Maximum_thermometer_close_up_2.JPG�
http://upload.wikimedia.org/wikipedia/commons/f/f6/Old_mercury_switches_bionerd.jpg�
http://en.wikipedia.org/wiki/Image:Compact-Flourescent-Bulb.jpg�

It was just sitting there and ...

« Gold and silver
mining

« Metal recycling

« Storage

EPA Region 10
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Don’t Get Confused!

« Other types of mercury

= Inorganic salts

« Mixes with sulfur, chloride
Or OXygen

=« Organic compounds
« Methylmercury
« Phenylmercury

* Thimerosal (sodium
ethylmercurithiosalicylate)

* We are ONLY
discussing ELEMENTAL
MERCURY

EPA Region 10
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NIOSH Pocket Guide

Mercury compounds [except (organo) alkyls]
(as Hg)

Hg (metal)

Synonyms & Trade Names
Mercury metal: Colloidal mercury, Metallic mercury, Guicksikver

Synonyms of "other” Hy compounds vary depending upon the specific compound.

EKPDSLII'E NIOSH REL: Hg Yapor: TWA 0.05 mgfm3 [skin]
Limits Other: C 0.1 mgém?> [skin]

OSHA PELT C 0.1 mgm?-
IDLH 10 mg/m? (as Hy) See: 7439978 Conversion

Physical Description

CAS 7439-97-6 (metal)

RTECS 244550000

(metal)

DOT ID & Guide
3809 172 (metal)

Metal Sikver-white, heawy, odorless liquid. [Mote: "Other® Hg compounds include all inorganic & aryl Hg

compounds except (organo) alkyls ]

kWY 200 6 BF: 674°F FRZ -38°F
WH0.0012 mmHg I 7
FILF: MA, LIEL: MA LEL: MA,

tMetal: Moncombustible Liquid

Sol: Insaluble
Sp G 136 (metal)



Critical Conversions

« ppm = (mg/m3)(24.45) /| MW
« MW for Hg = 200.6
* mg/m? = (ppm)(MW) / 24.45

1g=

1,000 mg
1,000,000 pug
1,000,000,000 ng

EPA g



Routes of Exposure

« Nonpolar, monatomic (one atom), Lipid-soluble

+ |nhalation

« Most common route

= 90% of Hg inhaled'is absorbed into bloodstream
+ |ngestion

= Less than 0.1% will
be absorbed into
bloodstream

= (Note: 85% of
metabolized mercury.
comes from fish)

« Skin/eye absorption

= Very low, little risk of
toxicity

http://www.webelements.Com/v%/FéAbReefJéoﬁHlé)nts/elements/text/Hq/kev.html



http://www.webelements.com/webelements/elements/text/Hg/key.html�

Mercury—Clinical Description (CDC)

« Target organs

« Eyes, skin, respiratory
system, CNS, kidneys

« Acute exposure —

« LUng damage, nausea,
vomiting, diarrhea, increases
In blood pressure or heart
rate, skin rashes, and eye
Irritation
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Mercury—Clinical Description (CDC)
Chronic Exposure

« Neurologic, « Pneumonitis; tremor,
dermatologic and Insomnia, irritabllity,
renal manifestations. Indecision, headache,

« Neuropsychiatric lassitude (weakness,
disturbances (e.g., exhaustion);
memory |OSS, StOmatitiS, Salivation;
irritability, or gastrointestinal
depression) disturbance, anorexia,

weight loss;

proteinuria

EPA Region 10



Mercury — So what Is the big deal?

+ Mercury metabolized

« Mercury is methylated (MeHg) where mercury readily
crosses the blood-brain barrier causing the most
damage to the nerves.

« Half life in blood — 7 to 10 days

« Minamata, Japan (1956) started mercury
awareness, changed to methylmercury (took 5
yrs to ID problem)

« 1972, Irag — fungicide MeHg used on grain
(100s dead)

EPA Region 10



References

+ NIOSH Pocket Guide

« USEPA Region 5 Mercury
Response Guidebook

« Metallic Mercury Emergency
Spill Response Field Guide
(ERT Edison, NJ)

« ATSDR Suggested Action
Levels

« EPA Website for small
residential spill
http://www.epa.gov/hg/spills/
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So What Is Too High

« Exposure limits
= OSHA PEL - Ceiling 0.1 mg/m3
(100 pg/m?* or 10,000 ng/m?)
= NIOSH REL - 0.05 mg/m? (8-hour
« ACGIH TVL — 0.025 mg/m?3

= SKin notation
« Corrosive

EPA Region 10
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ATSDR Recommended Limits

« Residential
= <1.0 pg/m>— Acceptable occupancy level
= >10.0 pg/m* — Isolate residents from exposure
= <10.0 pg/m*— Allowable personal effects

PA Region 10



ATSDR Recommended Limits

« Occupational and Commercial Settings
= <3.0 ug/m?— Re-occupancy after spill
= <25.0 pg/m3— Occupational setting
= >25.0 pg/m3— PPE upgrade
= >10,000 pg/m*— IDLH *

EPA Region 10



Mercury Interaction with
Other Materials

EPA Region 10



Chemistry of Mercury

« Molecular weight — 200.6
* Vapor pressure — 0.0012 mmHg

« Forms covalent bonds
= Weaker bonds (share electrons)

= Not ionic bonds like other metals (take
electrons)

EPA Region 10
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Mercury Vapor vs. Temperature
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Temperature (degrees Fahrenheit)

Data from OSHA web site Hazards of Mercury
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Chemistry of Mercury

« Like likes like

« Amalgamation with other metals
+ ZIinc
+ Silver
* Gold
« Copper
* Uranium
+ Sulfur, etc.

EPA Region 10



Vapor vs. Beads

+ Over 2-3,000 pg/m?
=« Beads present

« WIll never vaporize
away

EPA Region 10



Mercury Interactions with Building
Materials

« Mercury breaks down into smaller beads

« Sealed, Non-porous surfaces - OK
= Paints
= Metals
« Walls
* Porous surfaces — Bad!
« Concrete, wood, carpet, tiles,
asphalt, etc.

« More later on clean up

EPA Region 10



Protection
Recommendations

Respirators and PPE

EPA Region 10



Disclaimer

« Who sets your respiratory protection and
PPE policy?
= NFPA
=« OSHA
« Organization guidelines
« Company or department policy

« Ultimately, you must follow your
requirements, however . . .

EPA Region 10



ATSDR Guidelines

*+ OSHA PEL — 100 pg/m?3— Ceiling
« NIOSH REL — 50 pg/m3— 8-hr TWA
« ACGIH TLV — 25 ug/m3— 8-hr TWA

« ATSDR Recommended Upgrade
= >25 ug/m?3— Full face APR
= >10,000 pg/m3— IDLH — SCBA

« Our practice, to wear respirators at lower
levels

EPA Region 10



Respirator Cartridges

« EPA — Scott respirators
= Mercury (chlorine) vapor cartridges

+ ESLI — End of Life

Service Indicator
=« Color change
« Breakthrough time

* P100 — HEPA
= Particulates

EPA Region



PPE for Response

« Tyvek

« Nitrile

« Booties

« Optional
=« Hardhat

EPA Region 10



Decon

« Critical to conduct to avoid spreading
contamination

« Avoid stepping In contamination

« Plastic sheeting to step on and bag waste
and PPE

EPA Region 10



Decon

« Set up as close to contaminated site as
POSSIble as not to track contamination

« Multiple decon sites may exist

« Usually dry decon with with removal of
PPE and Lumex screening on shoes,
hands, etc.

EPA Region 10



Basic Decon

« The Set Up

« Drop sheet
« Chairs

« Poly bag

= Lumex

« Wash hands and face after decon
« Full wash as soon as practicable

EPA Region 10






Waste Disposal

« |Is It Hazardous or Non-Hazardous?

« Generator Knowledge vs. Analytical
Testing

EPA Region 10



What have we learned
from our responses?

+ Public Health

« Residents and relocation

« School or site closures

« Exposures (Acute and Chronic)

« Spreading of contamination

« Disposal

* Public perception and involvement
« QOutside agency involvement

EPA Region 10



The Arsenal
What to grab when the site Is hot!

EPA Region 10



Mercury Response Capabilities

« Jerome

« Lumex

« Chips and Tubes

* Innov-X XRF

« Air Sampling Sorbent Tubes

EPA Region 10



Lake City HS Example

* Floor Sink in Janitors Closet

100,000 ng/m? = 0.1 mg/m?
ppm = 0.1 mg/m?3 x 24.45 / 200.6
0.01219 ppm mercury vapor

EPA Region 10



Jerome 431-X Mercury Vapor
Analyzer

« Capabilities:
« Detects mercury vapor at

the pg/ms? level and
greater

« 3.0 pg/m?

« Limitations:
« May not detect mercury at
lower levels

* 7 pounds

*« Uses:

« Mercury spills such as
thermometers,
hydrometers, switches,
pressure gauges

EPA Region 10





