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Case Studies

Hazards Associated with the Manufacture
and Repair of Neon Lights

Dawn Tharr, Column Editor

Reported by Lynda Ewers, Elena Page, anl’ 290N (blue), or a mixture of the two,that the ceiling fan was not operating ef-
Vincent Mortimer is added to the tube. Some commercidiciently because it was not fitted tightly
tubes have interior coatings to re-emiwithin the opening designed for it in the
The National Institute for Occu- light, and, thereby, pgrmit a wider rang_eceilin_g (i.e., there was an opportunity for
pational Safety and Health (NIOSH)ofgolorsthan are available from the excithe air to be short-circuited due to the gap
Batlon of gases alone. Often, a small dropround the fan). In addition, a window
of mercury may be added to enhance thair conditioner, installed in the plywood
illiance of the color. A high voltage is wall, cooled the work area.
neon tubes for commercial signs or ar,[_applied across the electrodes until thg Work practices were variabl_e depend-
work. The owner (also the sole Worker)temperature_ reaches over 560to re- ing on the types of work available. I_n
was concerned about possible health ofnove |mpur|t|e§ from the glag®. Fi- general, th_e manufactgred glass tubing
fects related to his exposures to mercurﬁa”y' the Iamp is sealed when the temwas bent mtg appropriate shapes over
lead, and cadmium. In response to thiQorary'duct is rg_moved. Under normalgas burner.s in the center of the room.
request, a NIOSH industrial hygienistOperat_'ng co_ndltlons, the lamp glowsGlass cutting was performed on the
conducted a site visit. Full-shift, per-When it _re_zce;ves 2,000 to 15,000 voItstgbIes along the sides of the room (see
sonal breathing zone (PBZ) air samplegf electr|C|t_y.( ) _ Figure 1). A drop of mercury was added,
for mercury, lead, and cadmium were Depending on commerc_lal demandsuct!on was applied, ar_ld the voltage was
collected. Real-time air monitoring for the owner manufactured signs at leasapplied to the t.ubes in one corner qf
mercury was conducted throughout théve days a weel.<. from 9:00 a.m. tothe room (see Flggre 2). The a}rt|san did
shop area. Wipe samples of the wor _:30 p.m. The facility produced |ts_ spe-n_ot wear any resplr_atory or skln_ protec-
tables were collected using moist ClothfC|alty produc_t often, but not e_xcluswe_ly, tion during productlon. When pieces of
or alarger sign company, which may in-glass (possibly contaminated with mer-

wipes for analysis of lead and other ele-

ments. In addition to the site visit, theSFa” the neon tubes within other parts otury) were discarded, they were placed

worker's medical records, including a>'9ns, €.g., the tube may provide back-

urine heavy metals screening, was reI_|ght|ng for metal letters. Sometimes,

viewed by a NIOSH physician neon tubes are mounted and displayed |
| without other components and then ma

be sold directly to the public. The owner
Background also repaired used neon glass fixtures, &
Neon tubes, more correctly calledprocess that may require replacement of
vacuum electric discharge tubes, ara cracked section of glass or damaged
sealed glass cylinders containing an inelectrodes.
ert gas (not always neon) under low The physical facility consisted of one &
pressure. The gas emits a brilliant colorented room (approximately 320 square
when excited by an electric dischargefeet), constructed largely of plywood,
The tubes are manufactured from purwithin a building containing a larger sign
chased glass tubing, which the workemanufacturing company. The flooring in
heats in an open flame until it is mal-the room was wood overlaying concrete,
leable enough to be bent into the desiredith a small rug located near the corner
shape. Electrodes are sealed into the end§ the room where most of the mercury
of the tubes, and a vacuum is appliedvas used. General ventilation of the neo
to partially evacuate the tube through a&hop was supplied by a ceiling-mounted
smaller, temporary glass duct. Dependpropeller fan, which vented to the larger FIGURE 1
ing on the color desired, either neon (red$ign manufacturing facility. It was noted Glass cutting.

received a request for a health hazar
evaluation from the owner of a small
business that manufactures and repai




2 L. EWERS ET AL.

two types (Ghost Wipe¥ and Wash’n
Dri®). A comparison of the two brands
was of scientific interest for possible
modifications to present recommended
techniques. Samples were collected ac-
cording to NIOSH Method 9100, with
the exception that six vertical S-strokes
(rather than the three recommended)
were taken within a 10-inch by 10-inch
template. The increased number of
strokes was considered necessary be-
cause the Ghost Wip¥ is smaller than
the more commonly used Wash’'n Bri
recommended in the NIOSH method.
Sample analysis for both types of wipes
followed NIOSH Method 7300, using an
ICP emission spectrometer, which ana-
lyzed for 25 different elements includ-
ing lead and cadmium, but not mercury.

in an open trash container. The ownetube; introduction of neon gas into theHowever, digestion ‘?f th@e two types of
reported that when the air compressotube; injection of mercury: and applica-WiPes differed. Wash'n Dif wipes were

FIGURE 2
Vacuum applied to evacuate tube.

(used to create the low pressures withition of a high voltage to the tube. refluxed on hotplates with concentrated
the neon tubes) was given its yearly nitric acid and water, while the Ghost
cleaning, about a teaspoon of mercurMethods Wipes™M were digested in concentrated

was removed from its oil trap. However, A full-shift PBZ sample for mercury Nitric acid in a microwave.
the quantities of mercury present on-sitevas collected using tubes containing A VelociCalc® Plus hot wireé ane-
were small because of the small quantitp00 milligrams (mg) of solid sorbent Mometer (TSI, Inc., St. Paul, Minnesota)
used in each lamp. The owner estimate@SKC Anasor® C 300) at a nominal Was used to measure temperature, rela-
that he used about one pound of mercurffow rate of 200 milliliters per minute fivé humidity, and air flow in the room.
per year. (mL/min). The tubes were analyzed usSMoke tubes allowed qualitative obser-
Several possible hazards have bedng NIOSH Method 600¢% In addi- Vations of air movement.
reported in the neon glass tube manuion, one full-shift PBZ sample for lead
facturing environmen® Some hazards and other metals was simultaneously colEvaluation Criteria
are chemical in nature: The glass tublected using a closed-face, mixed celluMercury Exposure-Related Health
ing contains lead to aid in softening thelose ester filter at a nominal flow rateEffects and Exposure Criteria
glass when heated; the inert gas withirof 2 liters per minute (L/min). This  Since metallic mercury is volatile at
the tube often has mercury added to crdatter sample was digested and anaambient temperatures, the majority of
ate a more intense color; and the intelyzed accordingto NIOSH Method 7300,human exposure is by inhalation. In fact,
rior coating of the tubes may containusing an inductively coupled plasmainhalation exposure accounts for more
cadmium compounds or other metalliqlCP) emission spectrometét.The ICP than 95 percent of the absorbed mercury
compounds to produce a greater rangerovided results for not only lead, dose, whereas dermal exposure and in-
of colors. In addition, physical hazardsbut also 27 other elements includinggestion contribute only 2.6 percent and
may be present due to the high voltagesadmium. 0.1 percent to this dose, respectively.
applied to the tubes, and near-ultraviolet A Jerom& Gold Film Model 411 Eighty percent of inhaled mercury is re-
radiation (UVA) passing through themercury vapor analyzer was used tdained in the lungs, while the remainder
glass. obtain real-time measurements of meris exhaled. Due to its high degree of
According to the artisan, the daycury concentrations at various locationdipophilicity (attraction to fat), 74 per-
of the NIOSH site visit was typical. within the neon glass manufacturingcent of inhaled mercury rapidly diffuses
Three neon tubes, including the repairoom, and immediately outside the roomacross the alveolar membranes into the
of one that had cracked glass, werentrance, but within the larger sign manblood®-® This lipophilicity also aids in
worked. Tasks included the following ufacturing facility. its distribution to the many tissues and or-
phases of the production process: cutting Wipe samples for lead in surface dusjans throughout the body; it can readily
of glass tubing; bending of glass over avere collected at two locations on thecross the blood-brain and placental barri-
flame; sealing of electrodes within thework surfaces using moist cloth wipes ofers, and has a high degree of affinity for
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red blood cells. Mercury absorbed intovapor. Effects include emotional labil-tremors, and encephalopathy. Lead ex-
the blood and other tissues is quickly oxity, shyness, insomnia, irritability, and posure can result in distal motor neu-
idized into divalent mercury via the hy- memory loss. This symptom complexropathy (“wrist drop”), anemia, proxi-
drogen peroxide-catalase pathway, ani$ called erethism. Tremor and periph-mal kidney tubule damage, and chronic
accumulates in the renal cortex of theeral neuropathy can also occur, as cakidney diseas&?2%) Lead exposure is
kidney®>9) After a substantial exposure,stomatitis and gingivitis. Other symp-associated with fetal damage in preg-
mercury reaches peak levels within theoms include fatigue, weakness, loss ohant womenr?2% Finally, elevated blood
various tissue reservoirs within 24 hourappetite, and headache. These symptorpsessure has been positively related to
exceptin the brain, where peak levels arare usually reversible with cessation oblood-lead level§42°)
not reached for two to three da§s? In  exposuré!?-14 Mercury accumulatesin ~ Under the OSHA general industry
fact, more than 50 percent of the initiallythe kidneys, but rarely produces signifidead standard (29 CFR 1910.1025), the
absorbed dose is deposited in the kideant renal injury*>13 PEL for airborne exposure to lead is
neys, with the brain, liver, spleen, bone The Occupational Safety and Healtt0.050 nug/m® (8-hour TWA)?® The
marrow, muscles, and skin being minorAdministration (OSHA) currently en- standard requires the following: lower-
reservoirs for absorbed mercuty) forces a Permissible Exposure Limiting the PEL for shifts exceeding eight
The major pathways for elimination (PEL) for mercury vapor of 0.1 mgfn hours; medical monitoring for employ-
of mercury from the body are via theas an eight-hour time-weighted averagees exposed to airborne lead at or above
feces and the urine. The half life for(TWA).% (Legally, the PEL is desig- the action level of 30ug/m® (8-hour
the whole body is 40 to 60 days, whilenated as a ceiling value, but a directiveTWA); medical removal of employees
the half life for the lungs is two days. has been issued by OSHA stating thatvhose average blood-lead level (BLL) is
Half lives for the blood, brain, and kid- this designationisincorrect and the valu&0 pg/dL or greater; and economic pro-
neys are 2 to 4 days, 21 days, and 4, in fact, a TWA®? We are following tection for medically removed workers.
to 60 days, respectivel§. Thus, urine- the directive in this report.) The NIOSH Medically removed workers cannot re-
mercury concentrations reflect chronidcRecommended Exposure Limits (RELsYurn to jobs involving lead exposure until
exposure, while blood-mercury concenfor mercury vapor are 0.05 mghras their BLL is below 40ug/dL. ACGIH®
trations reflect only recent exposurea TWA exposure for up to 10 hourshas a TLV? for lead of 50 pug/m?
Urinary mercury levels in the generalper day, 40 hours per week, and a ceil(8-hour TWA), with worker BLLs to
population are typically less than 5 mi-ing level of 0.1 mg/m, which should be controlled at or below 2Qug/dL,
crograms per gram of creatininged/g not be exceeded at any time. NIOSHand designation of lead as an animal
creat.)!213) or 10 to 20 micrograms per and ACGIH® have a skin notation, in- carcinogerf!®)
liter (ug/L) of urine®*16) Symptoms dicating that skin exposure (from vapors
generally are not present until levels ofor direct skin contact) can be a signif-Cadmium Exposure-Related Health
200 to 300ug/L are reached?-1% The icant contributor to the overall worker Effects and Exposure Criteria
World Health Organization (WHO) rec- exposuré!®2) The ACGIH® Thresh- Early symptoms of cadmium expo-
ommends a threshold level of 50y/g old Limit Value (TLV®) for mercury is sure may include mild irritation of the
creat.l!”) and the American Conference0.025 mg/m (TWA exposure, 8 hours upper respiratory tract, a sensation of

of Governmental Industrial Hygienistsper day, 40 hours per week). constriction of the throat, a metallic taste
(ACGIH®) has set a Biological Expo- in the mouth, and/or cough. Short-term
sure Index (BEP) of 35 ug/g creaf!® Lead Exposure-Related Health exposure effects of cadmium inhala-
Background mercury levels in the bloodEffects and Exposure Criteria tion include cough, chest pain, sweating,
are less than 1 to 1.5:.g/deciliter Lead adversely affects a number othills, shortness of breath, and weakness.
(dL).(1316) organs and systems in the human bodhort-term exposure effects of inges-

The lung is the target organ of acute;The four major target organs and systion may include nausea, vomiting, di-
high-level exposures to mercury vatems are the central nervous system, tharrhea, and abdominal cramd.Long-
por. Effects include cough, shortnesperipheral nervous system, the kidneygerm exposure effects of cadmium may
of breath, chest pain, interstitial pneu-and the hematopoietic (blood-forming)include loss of the sense of smell, ulcer-
monitis, bronchiolitis, and pulmonary system® Inhalation or ingestion of in- ation of the nose, emphysema, kidney
edema. Nausea, vomiting, fever, stomerganic lead can cause a range of symmlamage, mild anemid® as well as an
atitis (sores and blisters around mouth)oms including loss of appetite, metallicincreased risk of cancer of the lung and
and gingivitis (inflammation of gums) taste in the mouth, constipation, nauseaossibly of the prostaté€’?®) The OSHA
can also occur. colic, pallor, a blue line on the gums,PEL (29 CFR 1910.1027) for cadmium s

The nervous system is the target ormalaise, weakness, insomnia, headach®ug/m?® TWA.?9 ACGIH® has a TL\V®
gan of chronic exposures to mercunyirritability, muscle and joint pains, fine for cadmium of 1Qug/m?® (8-hour TWA),
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with worker cadmium blood levels to beor may not correlate with the total body TABLE Il
controlled at or below 5:g/dL, urine burden of lead. Lead loading collected using two
levels to be below g/g creat., and des- sequential wipe samples on work
ignation of cadmium as a suspected ani- ) , surfaces (micrograms Pt
mal carcinogert® NIOSH recommends Industrial Hyglene _ : :
that cadmium be treated as a potential The full-shift TWA personal airsam-  Side A Side B
occupational carcinogen, and that expo?!€ had a concentration of 0.03 mg/m 170 21
sures be reduced to the lowest feasibIB'€rcury vapor, which is below both 140 16
concentratior3® the OSHA PEL of 0.1 mg/fand the

' NIOSH REL of 0.05 mg/r, but above 160 19

the ACGIH® TLV® eight-hour Twa 120 21
Results of 0.025 mg/m. Lead and cadmium
Medical were not detected in the eight-hour perthe NIOSH recommended ceiling value
A review of the worker's medical sonal air sample. The minimum de-of 0.1 mg/n¥.

records revealed no documentation ofectable concentrations were 0.0d The test of the two types of sur-

symptoms related to occupational expoPb/n? (lead) and 0.008.g Cd/n? (cad- face wipes (Wash'n Dff versus Ghost
sures. A heavy metal screen on urinemium) for this sample. The averages olVipes™) revealed no differences be-
collected on October 11, 2000, showedhree real-time samples, each taken ifween the two types with regard to the
a urine-mercury level of 22.g/g creat., various locations usingthe Jeroffmer- amount of lead that was collected from
which is below the BE?. Urinary cad- cury vapor analyzer, are presented i@ standard area (lead loading). How-
mium was 0.9:g/g creat., which is con- Table |. Real-time monitoring indicatedever, a marked difference existed be-
sistent with levels found in the generalthat mercury vapor up to 0.108 mgim tween the two work surfaces sampled
population®® No lead was detected inwas present in the neon glass room, egsee Table Il). The location designated as
the worker’s urine. While blood is the pecially in areas where mercury wasSide A in this report was an area where
preferred method used to monitor recenadded to glass tubes (Side A). Theutting, heating, and other manipulations
lead exposure, the fact that no lead wakighest concentrations of mercury vapopf the glass were performed; Side B was
detected in the worker’s urine indicateg0.108 mg/m) were found above a floor an area where primarily glass cutting oc-
there was not excessive recent exposuraat on Side A. While this area air samplecurred. Side A had a much higher range
to lead. However, the lead measurementas obtained near the floor and notin thef lead levels (120-17Qug Pb/ff of
may not be indicative of past exposureshreathing zone of the artisan, it exceedegurface wiped) than Side B (16-24g
Pb/ff of surface wiped). Cadmium lev-
els were also elevated over background
TABLE | (Side A= 1.1-2.9ug Cd/ff of surface
Real-time measurements of mercury vapor concentrations wiped; Side B= 0.43-0.69ug Cd/f
of surface wiped). Other common ele-
ments that were found to be elevated in
the wipe samplesincluded the following:
Outside entrance door to neon glass room, but within the larger ~ 0.001 @luminum, iron, magnesium, phospho-

Hg vapor
Location of sample (mg/A

sign facility rus, zinc, cobalt, chromium, manganese,
Immediately inside entrance door of neon glass room 0.024 nickel, and other less common elements.
Side A: Near air compressor, close to the floor 0.037  No occupational standards or recom-
Side A: Over work table where Hg was added to the tubes 0.049 mendations exist for lead, cadmium, or
Side A: Over a floor mat under the work table where artisan 0.108 other elements on surface wipes.
stands while adding Hg to tubes . .

Side A: Over floor under the work table where artisan stands 0.071 Discussion o
while adding Hg to tubes On the day of the NIOSH site visit,
Side B: On paper protector on work table opposite where Hg 0.022 PBZ air sampling revealed a mercury

was added to tubes concentration that was below both the
Side B: Over wood table opposite where Hg was added to tubes ~ 0.019 OSHAPEL and I\(I@IOSH REL, butabove
Side B: Over floor under work table opposite where Hg was 0.015 _the_ACGIl—@ TLV™. One important lim-

added to tubes itation of these data is related to the
Side B: Over floor under work table opposite where Hg was 0.023 fact that temperature has an effect on

added to tubes the amount of mercury vapor in the air.

For example, studies have shown that
*Exceeds the NIOSH REL ceiling value of 0.1 mgim increasing the temperature of mercury
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from 75°F to 90F almost doubles its low occupational criteria, and lead waswill work as long as adequate ventila-

air concentration (from 18 mgfimto not detected. tion is maintained. An added shatter-
34 mg/n?).Y The temperature recorded proof barrier at the entrance to the hood
in the air-conditioned neon shop on the could be utilized for physical protection

day of sampling averaged 73 but ac- Recommendations when high voltages are applied during
cording to the owner, that temperaturdEngineering Controls testing of the glass tubes. For a small

is often exceeded during the summer. Engineering controls are generallybooth, a minimum flow rate of 150 cubic
Consequently, even with no increase irthe most effective way to reduce expofeet per minute (CFM) for each square
mercury surface contamination, it is reasures, and ventilation can be improvedoot of open area is recommended.
sonable to expect seasonally elevated aatt this shop. The existing ceiling fan The outlet of the booth must exit
concentrations in the work area. Wherwas not an effective method to removehrough the roof, sufficiently distant and
a tube containing mercury is heated ircontaminants because the air was natownwind from any air intakes, so that
a flame, such as might occur if a bro-cleaned of mercury vapor before it wasexhausted vapors do not re-enter the
ken neon tube was being repaired, mereleased into the surrounding work areabuilding. Use a rain protection design
cury could reach excessive concentrakse of smoke tubes during the site visisimilar to the one presented in Figure 4
tions in the breathing zone. With thesedemonstrated that the ceiling fan pro{rather than an obstructing rain cap), and
considerations, it is prudent to reducevided little air movement at the posi-size the diameter of the stack so that
general mercury exposures. OSHA hation of the worker. Even if air leaks the discharge velocity is 2,500 feet per
provided occupational safety and healttaround the fan were sealed to improveninute® Notice that there is a baffle
guidelines for reducing mercury vaporsits efficiency, the fan’s overhead location(dashed line in the figure) angled within
Recommendations include engineeringvas such that any resulting movement othe booth, which aids in the proper air-
controls, administrative controls, andtoxic vapors would be pulled through theflow distribution. Booths using “Paint
use of personal protective clothing andvorker’s breathing zone. Instead, there&ollector” filters, which reduce the area
equipment (including respirators); speshould have been a properly designethrough which air is exhausted at the
cific recommendations are made in theventilation hood that both enclosed théback of the booth to approximately half
following sections of this repoft?) process and provided local exhaust ventihe open area at the face of the booth,
lation (LEV) to remove the contaminanthave been effective without a baffle.
at the source before it mixed with the After the addition of local ventilation,

Conclusions room air. The hood would also providethe general ventilation within the room

The primary concern at this worksiteemployee protection from the mercurymust be balanced with make-up air. The
was the presence of mercury, which isvapor, as well as eye and skin protecewner of this shop was concerned with
volatile at room temperature. Mercurytion from breaking glass, when installedmercury being deposited in the outside
can enter the body through the skinjn the area where mercury was addeénvironment, which was the reason he
though the primary route of exposure ido the tubes and the high voltage waslid not wish to vent the exhaust system
inhalation. Residual mercury on surfacespplied. to the outdoors. However, an indoor haz-
may be a significant contributor to air- We suggested that the owner conard is typically greater because the work
borne mercury levels. Decontaminatiorsult an experienced heating, ventilationspace is enclosed and, with appropriate
of mercury requires special proceduresnd air conditioning (HVAC) profes- air cleaning, the ventilation can be ex-
and skin protection. Full-shift PBZ con-sional to adapt the following generalhausted to outdoor areas in accordance
centrations of lead and cadmium werglans into a specific design for this workwith state and local requirements. All air
low at the shop, although there was conspace. Although the operation did noexhausting the building should be routed
tamination of work surfaces with theseinvolve paint or spraying, a small table-through a mercury scrubbing device; this
and other elements. Itis possible that thisop booth design, similar to the paintcan be done by using a sulfur- or iodine-
contamination is due to the breaking ofspray booth portrayed in drawing VS-impregnated carbon pack, or by bubbling
the glass on these surfaces. Sealing arb-02 in the ACGIFP Industrial Venti- the air into a tank that contains a mercury
cleaning these surfaces requires somation Manual®® may be a practical way complexing agent in conjunction with a
precautions because the lead or cadmiuwf providing protection (see Figure 3).de-mister. Mercury tends to condense in
can be transported to the mouth througffhe booth needs to be approximately 12entilation ducts, and this condensation
hand or food contact. However, leadnches wider and 12 inches higher tharshould be controlled by having smooth-
and cadmium are not volatile at roomthe work space needed. In setting thevalled ducts that slope toward a gravity
temperature. height of the top of the booth, the posi-collection trag3>

Medical record review from the single tion and the height of the worker should Real-time monitoring for mercury
employee revealed that urine concentrabe considered. A typical booth is showrcorroborated information provided by
tions of mercury and cadmium were bein the figure, but a differently sized booththe owner that mercury accumulated in
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FIGURE 3
Design of a small booth. (Adapted fromdustrial Ventilation: A Manual of Recommended Pract28rd ed®® Copyright
1998. Reprinted with permission.)

the oil of the air compressor and wasvolatization of mercury and, therefore,and walls, or other crevices. Store broken
a significant source of contamination inreduce exposure. However, because glass possibly contaminated with mer-
that area. Because the compressor cres more effective in the long-term to cury in a receptacle that does not allow
ates a negative pressure within the tubgyrevent mercury contamination, physsmercury vapors or liquid to escape into
the mercury within it will volatize more ical modifications to the environmentthe room. Do not repair any used neon
rapidly than at normal room pressure. Awill make prevention easier. Work tabletubes that may contain mercury.
mercury gravity trap can be installed besurfaces, especially any joints, should Itisimportant to clean any metal con-
fore the air enters the compressor, whiclhe impermeable (stainless steel), with &amination promptly. Cleaning proce-
will help prevent the contamination of drainage trough along the front surfacelures that might release mercury into the
the compressor and allow easy monitorsloped to a collection bottle, and a lipair, such as vacuuming or dry sweeping,
ing of mercury accumulation as well asalong the other sides to prevent spillageshould be avoided. A special mercury

easier cleaning. It is necessary for floors to be smoothvacuum that has a gravity trap is com-
and impermeable (epoxy, polyurethanemercially available for cleaning small
Work Practices vinyl sheeting) so that the mercury is notmercury spills. Commercial cleaning

Changes in work practices and theabsorbed into them; wood, carpeting, okits specifically for mercury are available
work environment can aid in minimiz- doormats should be avoided. Dark coland convenient, but not necessary, espe-
ing mercury exposured® For exam- ors are advised to facilitate perceptiorcially if precautions are taken to make
ple, simply maintaining a low room of mercury if accidentally spilled. Caulk spills easy to clean. Beads of mercury
temperature (below 68&) will reduce around table legs, joints between floorgan be maneuvered on a smooth surface
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body, protective gloves are important if
skin contact with the mercury is possi-
ble. Rubber gloves are not sufficiently
‘ protective for mercury; brands such as
SaraneX™ and 4HM™ are required and
have been demonstrated to provide pro-
tection for greater than eight hours of
mercury contac®) Some of these glove
materials may not be sufficiently flex-
ible, but often a tight-fitting neoprene
g—D+1" —m=l 4D glove over the protective glove will per-
mit finger movement. Finally, a continu-
ous, fixed mercury monitor will provide
assurance that mercury concentrations
are at safe levels, and should be set at
halfthe PEL. A good source of additional
! information including a list of commer-
l- e -l cial firms that provide various products
to monitor, control, or clean up mercury
| l 116" MIN. can be found on the Web site of the
New Jersey Department of Health and
BRACKET UPPER ’ Senior Service§®
If these improvements are made to
STACK TO the shop, we anticipate that mercury ex-
DISCHARGE DUCT posures will be reduced. At the time of
— D —— NIOSH sampling, the PBZ exposures ex-
ceeded the ACGIA TLV®. Thus, a res-
pirator with a cartridge specifically for
mercury should be worn until the im-
provements are made and a re-evaluation
indicates that worker exposures are re-
O\/ duced below occupational exposure lim-
its. If respirators are used, a complete
respiratory protection program should be

FIGURE 4 instituted that complies with the require-

Recommended rain protection stackhead design. (Adapted frdastrial ments of OSHA's Respiratory Protection
Ventilation: A Manual of Recommended Practi28rd ed®® Copyright 1998.  Standard (29 CFR 1910.134). A pro-
Reprinted with permission.) gram must include respirator selection,

with a disposable squeegee until thejhome on work clothes and shoes; suc med!cal eval'uatlon, training, resplirator
It testing, periodic workplace monitor-

are collected with a dust pan. Smalleitems should not be carried outside o : .
mercury drops can be collected withinthe workplace, and should be disposabl@g’ am_j regular respirator maintenance,
a syringe or an eye dropper. Powderedr washed by a commercial firm that jgnspection, and cleaning.

zinc can amalgamate small amounts odware of the nature of the potential con-

mercury, thereby preventing it from va-tamination. Some examples of material&nvironmental Considerations

porizing. The effectiveness of cleanupthat provide sufficient protection (mer- It appeared unlikely that a major mer-

procedures can be confirmed with poweury breakthrough times of greater tharcury spill would occur in this shop, be-

dered sulfur, which, when sprinkled in480 minutes) are Safety4 £+br Dupont cause the owner reported that a total
a mercury-contaminated area, will turnSaranex-28 2-ply aprons and nonslip of only about one pound of mercury

from yellow to brown. foot coverings3”) Pets should not be al- was used per year, and only a small
lowed entry into areas where contamivial of mercury was on hand. An em-

Personal Protective Clothing nation may be present. Food, beverageployer who releases one pound or more

and Equipment and tobacco products should not be pewef mercury within a 24-hour period in

Both mercury and lead have the pomitted in the work areas. Because mera manner that will expose persons out-
tential to be carried into vehicles or thecury can move through the skin into theside the facility must notify the National
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Response Center in Washington, D.Ctional and Environmental Medicine at11.

L. EWERS ET AL.

immediately (800-424-8802 or 202-426-847-818-1800 or www.acoem.org.

2675).

Finally, some consideration should
be given to disposal of mercury-
contaminated waste glass. According to
the owner, this neon sign manufactur-
ing facility generates much less than
100 kilograms (220 pounds) of haz- 5.
ardous waste per calendar month, and
thus was categorized as a conditionally
exempt small quantity generator of haz-
ardous waste (CESQ®P) Federalregu- 3-
lations state that CESQGs are not subject
to hazardous waste management stan-
dards and may choose to send their
wastes to a municipal solid-waste land-
fill or other facility approved by the state
for the management of industrial or mu-
nicipal non-hazardous wastes (40 CFR
261.5). Streamlined regulations took ef-
fect on December 30, 1996, in Georgia,
which made voluntary recycling of waste
mercury-containing light bulbs an option
for CESQG*) Commercial recycling >
programs are readily available from lab-
oratory safety supply companies. They
provide technical advice and (usually)
proper disposal containers, which should
be used in place of the open container
observed at the time of the site visit. We g
encouraged the owner to use one of these
programs to dispose of the waste.

1.

Medical Evaluations 7.

Because there is a continuing poten-
tial exposure to mercury and other met-
als in the workplace, we recommend
continued medical evaluations from a g
qualified occupational medicine physi-
cian. Environmental sampling is used
to guide medical screening. Medical
screening complements environmental
sampling and can help detect exposure to
mercury, lead, cadmium, or other poten- 9.
tial occupational hazards. Occupational
physicians are trained to perform work-
place surveillance. One way to locate
occupational physicians in an area igg
through the Association of Occupational
and Environmental Clinics at 202-347-
4976 or www.aoec.org. Another source
is the American College of Occupa-

4. National

12.
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. . ’ e . Hazard Evaluation and Technical Assistance
American Society of Heating, Refrig- granch of NIOSH. More detailed information
erating, and Air Conditioning ENngi- on this evaluation is contained in Health Haz-
neers (ASHRAE): Air Flow Around ard Evaluation Report No. 2001-0081-2877,
Buildings. In: ASHRAE Handbook, available through NIOSH, Hazard Evalua-
Chapter 15: Fundamentals. ASHRAE tion and Technical Assistance Branch, 4676
Atlanta, GA (1997). Columbia Parkway, Cincinnati, Ohio 45226;
Mine Safety and Hea|th Administra_ te|eph0ne: (800) 35'N|OSH, faXZ (513) 533-

tion (MSHA): Controlling Mercury




