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How to Prevent Mercury Polsoning
in the
Quicksilver Mining Industry

The absorption and retemtion of mercury vapor and dusts in the human
body is a definite health hazard. Recent surveys of numerous California
quicksilver mines have shown that mill workers wers being axposed to
axcessive concentrations of mercury vapor. In addition, medical tests
of 89 such workers showed that &2 had excessive absorptlon, of which

1} were definite cases of poisoning. o

Mercury can enter the body eithar by breathing the vapor (ineluding
emoking with contaminated hands), by breathing wercury-bearing dust, -
by eating mercury contaminated food, or by abaorption of mercury through
the skin. Mercury vaporizes even at temperaturss belew freezing.
¢alifornia law requires that normal work atmoaphere must not contain
more than 0.1 milligrams of mercury vapor per cubic meter (mg/®) of
air, (This is equivalent to about 0.0l parts per million.)

Enployers are required to provide protection for their employees againat
excessive mercury expesure, Adequate protection can be obtained :l.?
gincere and conscientious efforts are made by both employer and employee,

-The following is offered as a guide to accomplish such protection.,

A, FPROCESSING CONTROLS

1. Construct, operatd, and maintain all mercury mill processing
squipment to control spillages of mercury and to control
mereuwry vapor and mercury-bearing mud or dust from entering
the work arsa, For exampls:

FURNACE
Maintain adequate negative pressure within the furnace te

prevent escape of mercury vapor through seal rings and ore
feeder,

RETCORT
Maintain tight seals of the charge and discharge doora.
HOE _TABLE

N Eqv.iip hoe table with a hood enclosure and mechanical exhaust
ventilation of sufficient capacity to prevent the escapas of
merewry vapor and dust. (Minimm air veloecity of 100 linear

feet per minute through the entire hood opening should be
provided, )

-l-
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MERCURY SPILLS

Mercury accumulates in cracks and in porous floora. Haxd,
smooth, and impervious surfaces should be provided where
mercury and mercury-bearing dust and mud are handled.
Floors should be sloped and have putters and drains to
facilitate and control cleaning (wash-dawms).

Mercury bottling areas should be provided with a basin te
contain spillages,
MERCURY STORAGE

Store mercury and mercury-bearing mud or dust in containers
that are either air-tight, have a layer of water over the
material, or vented to a location outaide the work area.

EXHAUSTS

Discharge all mercury-contaminated exhsust gases from process
equipment to a loeation where they will not reenter work areas,

B. FPERSONAL PROTECTION PRACTICES

1. Provide employees with respiratory protection, acceptabls to
the Division and requirs its use where the comtrol of meroury
vapor concentrations to within 0.1 is impracticable and
exposures are brief. Ilocations or operations where this
condition may exist inelude: _

s. Loading, bauling, and .dumping het roek; |
b. marually washing. down and cleaning out condsnsers;
¢. loading and unloading retorts; |
d. loading and unloading of hoe tablens; |

e. other handling of dust and mud;

f., bottling mercury;

. maintenance and repair aperstions on eguipmsnt

contaminated with mercury or mercury-hearing
mud or dust. -

2. When filter-type respiratorsz are provided, each employse shall
have one for his own exclusive use, Provide masns for c¢leaning
respirators and, when not in use, stors them in reasonably dust-
tight containers.

3, Use sultable hand protection such as amooth, impsrvious, and
durabls gloves, when engaged in operations where thers is hand

contact with mercwry or mercury-bearing mud or dust, Such
operations ineclude: _

i
f
I
f
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a. Manually washing down and cleaning out
condernser systema;

b. manual handling of mercury and mercury-
bearing mud or dust;

c. loading and unloading hoe tables;

d, charging retort and furnace with
mercury-bearing dust;

e, maintenance and repair of sguipment involving
mercury and mereuryv-bearing mud or dust. ‘

C. HOUSEREEPING

1. Clean up all spiliages of mercury and mercury-bearing mud
or dust without delay. This may be dona by the use of a
suitable vacuum cleaner, by washing down the area, or by
other suitable methods,

2, Wash down mill floors as needed, .

3. Apply mercury deactivating selution te flsers and other
horizontal surfaces which become contaminated, (Information
on this solution can be obtained from the Division aof |
Industrial Safety or Bureau of Occupational Health,)

4. Cleah contaminated work implements when necessary.

_D. PERSONAL HYGIENE

1. Work clothes and shoes of all mill workers should be changed
and a shower taltan before leaving the job site at the end of
each shift, Adequate facilitiea for clothes changing and
showering should be provided.

2. Separate work clothing worn by peraons exposed to mereury
from other persons' work clothing and from street clothing.
Work clothes should be hung up in baskets or other open=type
method since closed lockers can become contaminated with
mereury vapor.

3. Provide laundry facilities to wash work clothes of all mill
workers, Work c¢lothes should be frequently washed. Clothes
contaminated from spills or other mishaps ghould be removed
without delay and washed.

4. Provide an uncontaminated area near the mill for clsaning
and maintenance of personal protective equipment.

5. Pood and tobacco, stored or ¢onswmed in the mill may be
contaminated by mercury vapor and mercwry-bearing duat setiling
out from the air or by the handling with mereury-contaminated
nands, To reduce the hazard of eating contaminated food or
smoking contaminated tobacco, the storage and use of food and
tobacco in the mill area should be discouraged.

-3 -
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E. TION VAPOR

1. Frequent tests for mercury vapor, using a suitable detecting
device, of the work atmosphere and for pesaible lesks in
Jrocessing equipment should be conducted to insure amployee
protection against mercury-vapor exposure at all times,

F. MEDICAL SURVETLLANCE FROGRAM

1. To protect the hsalth of amployeea who are normally exposed
to mercury vapor, the employer should engage the services of
2 licensed physician to provide a uadical surveillance program.
The purpose of the program ia te prevent mercury peisoning to
employees by detecting early evidencs of mercury absorption,
The interval betwean examinations should bs decided upon by the
phyeician, The physician's reccmmendations should be followed,

2. The source of employes mercury exposure should be corrected
without delay to prevemt additicnal poiscning, Effective
contrels of mereury vapor axposurs to employess will reduce

the frequency for employee medical examination and thus reduce
the coat, '

3., The name and address of the physician should be supplied to =
the State Department of Public Health, Bursau of Cceupational
Health, 2151 Berkeley Way, Berkeley, California, who will be
glad to assist the physician with the medical program,

EXT 3 CURTRPAT T OR S
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MEDICAL SUPERVISION FOR EMPLOYEES IN MERCURY MINES AND MILIS
A Guide to Physicians

Studies conducted by Federal and State Oécnpat.ianal Health Agencies have
shown that excessive exposure to mercury in the mills of California's msrcury:
mines is prevalent and that many workers show high levels of mercury excretion.
Cases of mercury polsoning are being reported. | | |

| Prevention of mercury poisoning consists of fowr steps: (1)'. reduction
of mercury vaper in the air of the mills through proper industrial hyglene
engineering controls, such as enclosed processes and local exhaust ventilation; .
(2) meticulous housekeeping of the werk enviranment with prompt cleanup of
spills; (3) adequate personal cleanliness of workers, with provision for showering
and changing to clean clothing after work each day; and (4) medieal gupervision for
each Worker, This bulletin will be concerned only with medical supervision. ‘

MIRPOSE OF The purpese of the program is to prevent mercury poisening by
MEDICAL
SUPERVISION detecting early evidence of excessive mercury absorption. '

(nce detected, the source of overexposure in the work enviromment
¢an be identified and corrected, and any employee in danger of polsening can be i
transferred to ancther work ares where the excessive éxposure is not ‘prea‘ent,
The medical program checks on the effectivensss of the snvirenmmtal measures o
contrel exposure to mercury. A licensed physician retained by the employar
directs the program, The amplcyer pays for the medical program which 15 a

legitimate cost of an industrdial operation involving a healt.h hazard such as

mercury. The physician and the employer should agree on services and coat;s'
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beforehand, {(Whenever a diagnosis of ocoupational diseass is made, workmen's
compensation insurance coverags applies.)
The medical program for each worker exposed to mercury includes an

initial medical appraisal and initial and periedie laboratory examinations, °
usually including determination of the mercury content of wrine. During the
first visit, an occupational history, particularly mga;ding pravious mrCWTY.
exposure, is of value, Screening fdr conditions which could make wprking wit.h
mercury unwise is important {central ‘nervous system disease, pocr .ren‘a]?. fumt.ion,
diseases affecting the gingivae and teeth, and chronie ds_matiti are emha

- of such conditions).
THE MEDICAL The components of the msdical examination and the interval” '~

PROGRAM | o S
between medical and laboratory examinations are determined =~ -

by the physician, and depend upen the extent of mercury = -
exposure at the workplace, the daration of the sxposure, and the results of the
medical and laboratory examinations conducted previcusly. Where exposurs is
excessive and workers are showing evidence of increased mereury absorption, |
madical examinations, laboratory checks, or both, every oms to three months ™
are desirabls. Where exposurs i less intense, every six months or longer may
be adequats, Proper control of exposures to mercury st the workplace will L
reduce the cost of the mediesl program because the int.erval between axaminatinm
and tests will be longer. A
It 1s racmndsd that the mpurt to the employer and the individual
worker consist of an interpretation of the findings plns whatavar recmmnendatiom

are indicated, rather than actual results of lavuratory teste and medical \
examinations, The physician informs the employer and emloyee promptly when ,

there is svidence of excessive mercury absorption. The employer then fi.nda amd

- B e e e
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corrects the source of excessive exposwre. If the lsvel of exposure is high,

the physician recommends that the employes be transferred to another job

~location until he has returned to normal.. . The employer should XKeep.a written

record of the ph;ysician's recammndatinm and tha act:um taken. The physician

_arranges fnr the ].aboratory tests and receivaa the repcrta. The collection of

urine mist be carried out in such a manner that contamination of the specimen by
merewry is avoided; this showld be done prefera‘bl;raftaﬁ: ‘" showe® or at least
followihg hand washing. Special mercury-freze containers and. stopper mast be
used. Specimens collected daring or at the end nf tm vw:l; day are preferred,
Twent.y-four~hour specimﬂna arg racormnded Hhen thay can be nbtamad, but spot

.....

200 mI IR quantity, v o e e e o
. o . TR : I T: S TN SR 1o BT S
INTERPRETATIOW e In t.ho individual, the: mrcury :ln the m-imr my not be
OF URINE MERCURY -~
IETERMINATYONS = - cansiatant'.ly proportiuml tor thar expoau;'a— ‘But for

g'oups of wnrlcera, the awrage ror tha grou.p ia a

reliable mdicator of.‘ ‘t.he env:lrmubal haza:rd. Group average lavela abom
50 micrograms per liter of urins should arouse sus;:icim, and levelu abova 100

m:l.crogram/uter call for corraetiun of t.he faulty work aimtion. An tndividxﬂ
Who shows over 200 micrograms per liter om two succesai‘m teata should ba remwed

, . --~from exposure until the level: has fallen’ beléw 50 micrograms per-litdp. © éid.nical

poisoning does not usually oceur with le¥els: below 300 mifrograms- -pef liter unlass
kldney fubiction fs dmpsfred.t’ ©oort 2los'n eedl miagcovie graw
Table 1 is a tentative guideline of how urine mercury 15vels ‘might be

interprated. It. is gubject. to changa a3 new. i.ui'nmaticn cu.ctat.es,? Jhe physician

with experienca mey work out anothey. scheme which batter su:l.ta his yonp of.

workers, The objective is to detect excessive exposure and to curtail it before

Sl o - - -
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mercury poisoning is evident ¢linically.

Table 1

e e

Quida for Workars Exposed Ievel of Marcury in Urine
to Inorganic Mercury# . Micrograms/Liter
Normal - ' beiuw 10
Increased aksorption . o above 50
Warning level o ‘ -above 100 DR
Hazardous level--remove fiom S A '
Turther expuosure above 200
Symptoms of polsoning may appear _‘ " ébo_va 30_0

* Do not use these standards for workers using organic mereary
cempoupds where excretlon of over 50 micrograms per liter is -
the hazardous lewel, Organic mercory is used comwnly a2 & -
fungicida, Exposures in California mines and mills are .
limited to inorganic mercury.

REPORTS BY Examplas of how physicians' reports to & management miéht. ) ?
PRYSICIAN TO _ : R i
MANAGEMENT read are:

- {1)  Mr. J.D., Mr. A,C., and Mr. L,F,, employsd at the
mill, vere examined January 7, 1967, The results of all thalr testa
were satisfactory. They should report to this office for urins test
in six months. |

(2). wr, B.A,, Mr, D,F,, and Mr. H.C., mi1ll furnace man at e ¥

mill, were examined Janusry 8, 1567. The results of their physical
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examinations were within normal limits, Repeated laboratory tests
revealed that they have experisnced a mirked increase in meroury
exposure since thelr last tests aix months age. Since these men work

togethar, it is necessary that their operatlong be checked promptly :
to determine what has gone wrong and corract it, 7Thesa mn should |
report to me for another examinatim and lahoratary test on o |

. A.nnt.her mployee, l\!r T J., Hho worl:s vi‘l:h .
aate PN

these men, should report for his examination as soon as possible. ‘

P .

(3} Mr, B,T., who states he is a nav emplnyee for the mill, was examined -

Py

. Janua:ty 8, 1967. The resultu of his teatas were satisfactory axcept
for a temporary rash on his hands and armié which. should be healed
before e is put to work in the mill,  (Noteé: merciry can be )
absorbed through the aki.n, partiowlarly the inflamsd sk:l.n } R 1
i He should be examined at my office agaln in six months, '

TR Ty

MERCURY Workera below puund in the mercury mine itzelf are act l:l.lcely | .

t.o receive axposure to mercury vapor unless tho mrcu.ry runa

"free®, or as quicksilver. Harcuy ove, c:lnna‘nar (Hg,(_,S), doas
not release mrcury liquid or vapu‘ until 1t is wocessad at the mill ﬂhera tha
workers are most likely to be exposed to high 1eve'.ls. lhrcury 18 read;l.:l.y absorbed
by .‘I.nlulata.on, ingaation, and un-ough the aldn, SRR

p . N by "- ' 4 v ; C e b magge
- T

| umcuar o Indut.rtal mercury poiuning among will workers is uamu;‘ mmu

Jf L and of gradual onset with fatigus, . loss of strength, sore mauth,

! glngivitis, stomatitis, locsening of the teeth, aa.‘l.i.va,tion and .
|

|

|

LIS U L SE

POISONING -

metallic taste bauxg noted firast, Nausea, loss of appetite, vomiting, disrrhaa,
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and weight loss may be present, Fatigue, irritability, insomnia, vertigo, and
tingling and fine tremors of the tongue and extremities may then appear.
Peripheral neuritis, perscnality changes, and motor and sensory abnormalities,
~including unsteady galt, may be present in severs cases, along with other nervous

system abnormalitisa.

TREATMENT ' R'én:m;iAfrom exposurs to urcu:f,_‘ émtmatic tz;eaﬁhnf. Qnd madical
ggxgggr observation until reux?y excrotion Kis returned to acceptabls limits
are the principles of treatmsst. Dimercaprol (British antilewisite, .
BAL) and ealcium disedium versenate (EDTA) have.prodaced cmﬁra.«ﬁ.étd:y’f‘:"esialﬁs in
treatment of chronic oceupational mereury polsoning. : l!m'a" cl,i_.ni#al ezp'érienca'ia
needed before their efficacy can be dstermined, Ancther chelating agont,
N-acetylpenicillamine, has also been suggested as useful inm treatment of moveury

poisening., Again, clinical evidence on which to datermines its valns in chronic

secupational mercury poisoning is lacking, I O,
FURTHER For more in.t‘omtian about ocen tional mere poiaon&.ng S
INFORMATION A nid e

AND ASSTSTANCE please not.e the attached liet of rerammm, or make contast

| with the Bureau of Occupational Health, Oalifornia State
Department of Public Heslth, 2151 Berkslsy Way, Berkeley, camm Ty 0y 5oy
telephons (Area Goda L15) 8l3-7900, Extensions 351 or 375. The Air and Industrisl .
Hyglens Laboratory of the Gali.fumu Stata Dapa.rtmut oi‘ Puhli.c Heﬂtb,.. NTTY M«,ﬂ- ‘cd R
Extension 595, offers assistance to laboratories with raspne.t to mmn:w deteruiinie
tions,"ineluding the checking of results by splitting samplaa. ‘For help i H;&f{,’ff_@;
Santa Clara County make cemtact with the Bureay of Occnpatimml Realth in thn

R

County Health Departmant, Cypress 7-1536 ,..L

RS o4 S S TR L..u‘am
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