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The bhasie text of this document ¢ontains the draft technical standard
approved by the Joint Review Committee of the NIOSH/0SHA Sitandatds
Completion Program and the supporting documéntation for the substance
HYDRORUINONE.

The SCP draft technical standards are recommendations to the Department of

Labor for its considexation in rulemaking and have ne legal status until
final rules have been promulgated by that agency. This draft standard is
provided for your information only.

The Refeérences and Sources, Regpirator Table Documentation and Use/Erposure
and Contrel Documentation are the working documents used by the various SCP
working groups during the development of the draft technical standard and
serve as the technical foundation Ffor the standard. The c¢lassification for
each substance and the regulatory statements were dexrived following a
decisien logic established for the various sections of the standazxi.
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DEFINITIONS
PERMISSIBLE EXPOSURE - “Pexmissible Exposure"™ means inhalation of
hydroquinone in concentrations not in excess of 2 milligrams per

cubic maeter (mgscu.m. ) averaged over an eight hour work shift, as
stated in section 1910.93, Tabhle G-1. _
ACTION LEVEL - "Action Level™ means one half (1/2) of the
permissible exposure for hydroguinone.

EMPLOYEE INFORMATION - Each employer who has a workplace in which

hydrogquinone is present shall:

1)

(2}

(o)
i1

€2).

(33

(w)

(52

STAMDARD AVAILABILITY - EKeep a copy of +this section with its
appéndices A, B and €, at the worKplace. This mwaterial shall hé

wmade readily available to affected employees; and
'PRESENCE OF HYDROQUINONE - ZInform affected employees of the

gquantity. location, and manner of use or storage of lhydxoguinone.
EXPOSYRE MEASUREMENT

INITIARL DPETERMIHATIOHN ~ Each emplover mho has a place of employimernt
in whiech hydreguinéone is releéassd into the workplace air shall
determine 1f any employee may he exposed to airborne toncentrations
of hydroquinone at or above the action level. The determination
shall be made each time there is a change in production, process, or
control measures which could =result in an ‘incxease in aixbozne

goncentrations of hydzroguinone, A written determination shall be

made and it shall contain at least the following information:

(i) Ary information, observations, or cdalculations which would
indicate employee exposure to hydroguinone;

(ii)d Any measurements of airborneé concentrations of hydroguinohe
taken;

(iii) Any employee complaints of symptoms which may be attributable
te expesure to hydroguinone; and _

(iv) Date of determination, work heing performed at the time,
location within wozk site, name, and sccial security numberx

_ of each employee considered.

INITIAL EXPOSURE MEASUREMENT - ITf the enployer determines that any

employee may be euposed to airborne concantrations of hydroguinone

at ox above the action level, the exposure of the employee helieved

to have the greatest ‘exposure shall be measured. The exposure
measurement shall be representative of the maximum exposure of the
employee.

INDENTIFICATION OF EYPOSED EMPLOYEES - If the exposure measurement

taken under paragraph (¢)(2) of +this seé¢tion =zeveals employee

exwpoésure 1o airborne concentrations of hydroquinone at ox above the
action level, the employer shall:

(i) Identify all employees who may be exposed at or ahove
the action lewvel; and

(ii)d Measure the expesure of the employvees s¢ identified.

EXPOSURE ABOVE THE ACTIQH LEVEL - Tf an employee &HpPeSUrE
measurenent zreveals that an employee is exposed to airbhorne
concentrations of hydroquinone at or above the action level, but not
above the permissible exposure, the exposure of that employee shall
be measured at least every two months.

EXPOSURE ABOVE THE PERMNISSIBLE EXPOSURE — If an employee exposure
measurement zxeveals that an employee 1is exposed %o airhorne
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corcentraticons of hydroquinone shove the permissible exposure, the

employexr shall:

i) Inform the employee of the erposure as required by para-
graph (H)(1) of this section; and _ N
(ii) Measure the exposuxe of the empleoyee at least monthly; and

(iii) ZInstitute control measures as rxequired by paragraph (E) of
this section.

TERMINATION OF EXPOSURE MEASUREMENT - If two consecutivé employee
exposure measurements taken at least one week apaxt reveal that the
employee is exposed to airborne concentrations of hydroquinone below
the actiorn level, the employer may terminate measurement £fox the
employee. Fox purpoges of this subparagraph, use of respirators
shall not constitute zeduction of employee erposure below the action
level. )

METHODS OF MEASUREMENT - An employee's erposure shall e obtained by

any combination of long term oxr short term samples which zrepresents the
employee's actual -expoesure averaged over an eight hour work shift
(Appendix B (iv)}). The method of measurement shall have an accuracy, to

a

confidence level of 9543%, of not less than that given in Table 1 helow.

_ Tahle 1
Concentration Reguired Accuracy

Above permissible exposure Plus ox HMinus 253

At or below permissible exposure

and above the swetion level Plus or Minus 35%
Lt or below the aetion level Plus ox Minus 50%

Ce)

(1)

(2)

Methods of Compliance

Engineering contrels -~ No employee shall be exposed to hydrogquinone
above the permissible limit &s defined in paragraph (al)(1) of

this section. Engineering and work practide ¢ontrols shall be

used te reduce éfposure té hydroguinone te at or below the permissible
eRpOSULE .,

i) When mechanidal ventilation 1is used +to control axposure,

measurements which demonstrate system efficiency (for
example: air velocity, static pressuzre, or air volume) shall
be made at least evexry three months. Measurements of system
efficiency shall also be made within five woxrk days of any
change in preduction,. process or control whieh might result
in a reduction in contrel.

Respirators

i) Compliance with the permissible exposure may not be achieved
by the use of respirators except:
ta) Duzing the time period necessary to install engineering
controls; ox
() In woxk situations in which engineexing contrdls are
technically not feasible; ox
() In mwoxrk situations in which feasible engineering and

work ‘practice <controls are dinsufficient to reduce
employees exposuxre to at or below the permissible
egposure. Where technically feasible engineering and

work practice cbntrols are not suiiiqient_ﬁo-reduce
exposure to at oxr below permissible exposure, they shall
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be used to reduce exposure to the lowest level féasible;
or

(dY For operations net exceeding 40 hours per year; or

(e) In emergencies. _

(ii) Respirators shall be jointly approved by the Mining Enforce-—
ment and Safety Administration (formerly Bursau of Mines) and
by the National Institute for OQeé¢upational Safety and Health
under the provisions of 30 CFR Part 11.

(iii) Employers shall sé&lect and provide the appropriate respiratox
from Table 2 and shall ensure ‘that the employee uses the
respirator provided.

(iv) Employers shall institute a respiratory protection program in
accordance with sections 1910.134(b),(d),(e) and (£).

TABLE 2. RESPIRLTORY PROTECTION FOR HYDROSUINOKE

Condition Permissible Respiratoxry Protection

Concentration of
Bust or (Quinone)
vapor

Egual to or less

than 100 mg/m3

of hydroguinone;

or 20 mg/m3 A gas mask with a chin-style ox front or hack-mounted

(5 ppm) of gquinone organic vapor g¢anister and any Ffume ox high efficiency
particulate filtex.
Any supplied-aiz respirater with a full facepiece, helmet
oxr hood. _
Any seélf-contained breathing appaxatus with a full face-
rpiece operated in pressure—demand (positive preéessure)

mode.
Egqual to ox less _
than 2 gr/m3 operated in pressure-demand (positive pressure) mode ox
of hydeQUinonei
or 400 mg/m3 tinuous £low mode.

(100 ppm) of quinone

Greater than 2 g/m3
of hydregquinone; _
or U000 mg/m3 A combination zespirater which includes a Type € supplied-
¢ 100 ppm) of airx respirater with a full facepiece operated in pressure-—
giinone; or Entry &
Escape from Unknowi
Congentrations
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Fire Fighting Self-contained bregdthing apparatus with a full facepiece
operatéd in pressure-demand (positive pressure) mode.

Escape R gas mask with a full facvepiece providing protection
against oxganic vapors and particulates.
Any escape self-contained breathing apraratus.

(£) Fire anilt Safety
Employers shall familiarize themselves with the information contained in
the Substance Technical Guidelines for hydroguinone which is contained in
Appendirx B in o;der to ensure ‘the szafe handling and use of hydrogquinone.
(1) Electrical =~ For the purposes of compliance with seection 1910.389,
locations classlfled as hazardous locations due to the presence of
hydroegquinone shall be Class II Group G.

(2} ©Portable £fire exrtinguishers -~ For the purposges of compliance with
section 19%10,157, hydroquinone is c¢lassified =as a €Class B fire
hazard. '

(32 Powerad industzial +trucgks - For +the purpeses of compliance with

section 1910.178, locations classified as hazardous locations due to
_ the preserice of hydzeoguinone shall be Class IT Group §.
(k) Bources of ignition ~— Sourc¢es of ignition such as smoling or open
flames are prohibited where hydroquinone is handled, used or stored
in a manner $So as to create a potential f£ire oxr explosion hawmard.

(8) Storage - Hydroguinone shall be stored se¢ as not to come in contact
with moisture, strong oxidizers or alkalies.
(g) Parsonal Protective Eguipment
(1) Skin Contagt’

i) Empleoyers shall provide, and require employees +to use,
impervious c¢lothing, gloves, face shields (8 intéth minimum)
and other appropriate protective «¢lothing hecessary to
ptevent repeated b&r prolorged skin contact to sclid
hydroguinone or liguids «c¢ontaining hydroguinone. Face
shields shall comply with segtion 1910.133(ad(6).

(iiy Employers shall ensure that employees whose clothing may have

hecome contaminated with seolid hydreogquinone change into
uncentaminated c¢lothinyg before leaving the work premises.

(iii) Employers shall ensure that non-impérvious clothing
contaminated with selid “hydrequinone or wet with liguids
containing hydroguinone be removed promptly and not rewoxn
until the hydrequinone is removed f£rom the clothing.

(iv) Employe;s shall ansure that clothing contaminated with solld
hydroguinone or wet with ligquids containing hydroquinone is
rlaged in e¢losed <¢ontainers #for storage until &t can be
discarded or until the employer provides for the removal of
hydroguinene froém the <¢lothing. If +the clothing is teo he
laundered or étherwise cleaned to¢ rxenicve +the hydroguinone,
the emnpleoyer shall inform tle person performing the operation
of the hazardous propérties of hydroguinone.

(2Y Eye Contact
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il Employexrs shall provide, and require employees to use,
splash-procf safety goggles (cupﬁcovér tyrve dust and splash
safety goggles), which comply with section 1910.133(a)(6);
where eye contact +to ligquids .containing hydreguinone may
ocoeur.

(ii) Employers shall provide, and require employses t¢ use, dust-—
resistant safety goggles (gup-gover +type dust and splash
safety goggleg), wWhich comply with section 1910.133(a)(6),
where there -is any possibility of solid hydroguincone
contacting the eye.

(iii) Where there is any possibility that an employee's eyes may be
exposed to hydroquinone dust employers shall provide an eye
wash fountain within the immediate woxrk area Ffor emergency
use.

(h) Spills _

(1) Spills «©f hydrogquinone shall be c¢leaned up immediately after
eliminating potential sources of ignition and utilizing available
ventilation.

(i) Sanitation
£1) Enployers shall ensure that employees whose skin Dbecones

contaminated with solid hydroguinone ox wet with liguids containing

hydrogquinene promptly wash .or shower ag necessary to remove any

_ hydregquinohe From the slin.

(2} Emplovers shall ensure that emplovees do net edt or smoke in areas
where solid hydroguihone is handled, processed or storeéed.

(3) Employers shall ensure that employees whe handle hydroguinone wash
their hands thoroughly with soap and mild detergent and water hefore
eating, smoking or using toilet facilities.

(3) Training and Information - Each employer who has employees exposed
to hydroquinone in excess of the acticn level, o¥ employees who may have
skin or eye ‘gontagt with hydrequinene, or emploveeés who work whléere
acvidentdl release, spill, £ireé, or erxplosion of hydroguinons may odour,
shall annually:

{1) Substance Safety Tata Sheet - Inform each employee of the
information dontained in the Substance Safety Data Sheet for
hydroguinone, which is contained in Appendix A; and

(2) Medical -

(I) Advise empleyees as to the signs and symptoins of euposure to
hydroguinene,
(ITT) Instruct the emploveas Lto advise the employer of the

development of signs and symptoms of exposure to hydroguinone
which are listed in Avpendix A; and
(3) Procedures -

(G D] Provide training %o ensure that employees understand the
precautions of safe wuse, saemergency procedures, and the
correct use of protective equipment relative to hydroguinone.

(1) The procedures reguired by (3j)C1), (2), and (3)(I) shall be
provided to employees at the expense of the employer during
the employee's normal working hours.

(R Medical Surveillance '
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The employer shall previde medical procedures as Yrequired hy
paragraph (K). These procedures shall be provided at no cost to the

employee.

Preplacement Examination = The emplover shall make available to each
employes who is to be expdsed to hydroguinene dust in excess of the

action level or is otherwmise at ris¥% to eye esxposure From handling

of the dust, a medical erxamination which shall inglude as a minimun
the following:

(I A medical history and physical examination with
emphasis on the eyes,.

(1) A detexrmination eof visual acuity.

(III) The visualization oFf the ¢ornea by slit lamp
illuminatior.

The employer shall obtain from the physician, as a record of the

eramination, the following infozmation:

(I The physician's uritten opinion stating whether or
not the emplovee has any detected medical
conditions whic¢h would placde him at dincreased risk
from exposure to hydroguinone.

{11) A recoxding of visual acuity and the results of a
slit lamp inspection of the eyes.

Periodic Examinations - The employer shall make available to each
employee egposed to hyvdrogquinene in excess of the action level at 12
months #£rom the date of the employee’s f£irst exposure, and at every
12 months of euposiure thereafter, a medical eéxamination which nust

dAnclude the following:

(r A medical histoxy and examination referable to the
eyes.
(II) A detexmination of visual acuity.

(IIT} The visualization of the cornea by slit lamp illumination.

The employexr shall obtain frem the physician, as a record of the
periodic examination, the following informatiom:
(L) The physician's uritten opinion stating whether or

not the employee has any detected wmedical

conditions which would place him at increased xisk

to furthér exposure to hydroguinohe.

(II) R recording of visual acuity and the results of slit lamp
irispection of the eyves.
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{6) Ewclusion or Hemoval from Exposure - N6 employee shall be exposed to
hydrogquinone if such éiposure could place the employes zt increaséd
risk of material impairment of his health.

(7) Emergency Procedures — The emplover shall provide emergency and
follou-up medical examinations and treatment Zfor any employee
injured through eryposure t¢ hydroquinone.

(8) Informing +the Physician -~ The employer shall provide +to the
examining physician the following information:

(1 A copy of this section with its Appendices

A, B and € foxr hydroguinone;

(IT) A descxiption-of the ewployee's duties as they
relate to his exposure to hydrogiinone;

(ITI) A description of any personal protective equipment,
including respirators, regquired to be used;

(Tv) The results of any employee'’s exposure measurement,

Af available;

(y) The employee's anticipated euposure level; and
(VI Upen reguest of the physician, inférmation from

previous medical examination of the employee.

(9) PFPhysician's Written Opinion
(T) Thie physician's written opinion shall be a signed statement

by the examining physician specifically stating:

(A} Whether the employee has any deétected medical c¢onditions
which ¢ould be directly or indirectly aggravated by
eyxposure tq hydreguinone orxr which could signifipantly
interfere with the ability of the employee to follow
recommended or reguired procedures +£or protecting
himself from unusual or emergenty exposure.

{B) Any zrecommended limitations on the employee's exposure
to hydroguinone.

(c) The employee has been informed by the physician of any
detected medical conditions which regquire further
medical examination or treatment.

(II) The written opinion shall not reveal medical information
unzelated to ewposure to hydroguinone.

(10) Alternative Medical Examinations -~ T£ +the egamining physician

chooses to use alternative medical examinations to those specified
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in sections (2) and (%), the employer may accept such altexnative
medical surveillance examinatiohs as meeting the requirements of
this part pzrovided that the employerx:

(L Obtains a statement from the examining physician setting
forth the altexrnative medical eyxaminations and the rationale
for substitution and evidence +that +they will be equally
effective.

(1I1) Informs each efposed employee of the fact that alternative
medical examinations te those reguired in sectioen (2) cxr (1)
ahove are to be made available.

Refusal to he Medically Examined - If an enployee refuses any
reguired medical examination, the employer shall inform the employee
of the possible health <consegquences of such refusal and obtain a
signed statement from the employee idndicating that the employee
understands the risks dinvolved hy refusing to ke eramined.

No medical procedure which would be performed pursuant to this

section need be performed if records of a previcus such procedure

performed within the pasi six months mrre acceptable to -the examining

physician.

Recordkeeping.

fnitial determindgtion.

(i) The employer +shall Reep an accurate record of all initial
determinations required to be made pursuant to paragraph
(e¥(1) of this section. '

(ii) The reéord shall include the uritten determination and any
supporting documentation as requixed in paragraph (c)>(1) of

} this sec¢tion.

(iii) This recerd shall be maintained until replaced by a more
recent record.

EXposure measurements.

(i) The employer shall Xeep an aeccurate record pf'all measuxe—
ments taken to determine employee exposure to hydroguinone.
(ii) This record shall include:

{a) The date of measurement;
(b) A reference to the subparagraph of this regulation which
requizred the measurenment, if any;
(¢) Operations involving exposure to hydroguinone which is
being monitored; ' '
(d) Sampling and analytical methods used and evidence of
their accuracy;
(e) Humbex, duration, and results of samples taken; _
(£) HName; Sov¢ial Security .numbexr, and exposure of the
emploevee monitoxsd.
(iii) This zecord shall be maintained wuntil replaced by a more
recent record but in neo event for less than one year.
Mechanieal ventilation.
(i) When mechaniecal ventilation is wused as an engineering
control, the employer shall maintain a record of measurements
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demonstrating the effectiveness of such ventilation as
required by paragraph (e)(1)(i)} of this section. )
(ii) This record shall inglude:
ta) Date of measurement;
{b) Type of measurement taken;
{e) Result of wmeasurement.

record shall bhe maintained for at least one year.

Annual training.

(i) The

employver -shall keep an agcurateé record of all employvee

training and advice Tregquired by paragraph (3} of this
section,

(id) The
(al
(b¥
(¢c)

(4ii) This

recoxrd shall include:
Date of training;
Name and Social Security number of employee trained;
Substance of training provided.
recoxd shall be maintained until replaced by a more

re¢ent record.

Medical records:

(i) The employer shall Reep an accurate medical record for each
employee.

(ii) The record shall include:
() Results of tests reguired in Section (kJI(3) and (kKI{5) of t
(b) Physician's written cpinion;
(¢? Any employee medical complaints relative teo esxposuxe to hyd
(d) A signed statement of any refusal to be eramined;
{ed A copy of information provided to the physician pursuant

(iii) This

to paragraph ﬁk)(s) (ii) thzough (vi) of this section
record shall be maintained Foxr the duration of the

empleyinent of the affected employee.
Access to records.

(1) All

records reguired to be maintained by this section shall

he made available upeon regquest to autheorized representatives
of the Assistant Secretary and the Directot.

(i) Employee eRposuUre measurement records required to bhe
maintained by this section shall he made available to

empl

oyee and former employees and their designated

_ representatives.
(iii) Employee ‘medical zrecgords reguired to bée maintained by this
section, shall be made availabhle upon written reguést to a

phys

ician designated by the employee or former employee.

Observation of monitoring:.

‘Duty.

The employer shall give affected employees or their representatives
an opportunity to obsexrve any monitoring of -employee exposure to
hydroguinone which ig conducted puzsuant to this section.

Exexrcise of
iy When

oppertunity to observé monitoring.
observation of ~the monitoering of employee eéxpesure to

hydrogquinone reguires entry into an area wherxe +the use of
personal protective devices is requized, the observer shall
use such eguipment and ¢omply with all other applicable
safety procedures.
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(ii) Without interfering with the measurement, obsexrvéers shall bs
entitled to:
(a) Receive an explanation of the measurement procedures;
(h) Visually observe all steps related to the measuzrement of
erXposure to hydregquinone that are being performed at the
_ place of exposure.
(¢) Record the results obtained.

Employee notification.

The employer shall notify in writing, within five woxr¥ days, svery
employee who is found to be exposed to hydroguinone above the

permissible exposure. The employee shall also be notified of the

level of his exposure and corrective action being ‘taken +to zreduce

the exposuzxe to at or below the permissible exposure.

Pursuant *to paragraph (k) of +this Section, when an employee is

medically examined the emplover shall provide the employvee with a

copy of the physician's written opinion.
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APPERDIX R

SUBSTANCE SAFETY DATR SHEET

SUBSTANCE IDENTIFICATION

SUBSTANCE: Hydroquinone
FERMISSIBLE EXPOSURE: Z2 milligzrams of hydroguinone pér cubic meter of

air (mgrscu m}.,

APPEARBRNCE: 'Light'tan, light gray or colorless crystals.

IT,

ILIT.

HEALTH HAZARD DATHR

Hays in Which the Chemical Affects Your Body: Hydroguinone can

effect your hody if it is swallowed, inhaled or if it comés in

contact with vour skin or eyes.

Effects of Overesposure:

1. Short—~Tezxn Overexposure: Exposure to the dust of
hydroguinone may c¢ause .eye irritation and avye damade .
Swallowing of hydroquinéne may cause ringing of the esrs,
nauseaa., dizziness, & sanse of suffocation, Increased
raespiration, vomiting, paléness, muscular twitching,
shortness of bzZeath, a bluse dolor of the lips; delerium,
collapse and death. It may cause the urine to tiirn green or
browun. 8Kkin c¢ontact may result in a sKin rash. '

2. Long*Term.Ovexexposure4' Repeated exposure may cause staining

of the white of the eve, permanent damage to the eyes or
depigmentation of the skin. '

3. Renorting Signs and Symptoms: You should inform your
employer if you develop any signs or symptons associated 'with
hydroguinone exposuze.. '

EMERGENCY FIRST AID PROCEDURES

Eye Exrposure:  If hydroguinone gets inte your eyes, wash the eyes
imnediately with large amounts of water and continue f£lushing for 15

minutes, lifting the lower and upper lids occasionally. Get medical

attention iwmediately. Contact lenses should not be worn when
worXing with this ¢hemical.

‘Skin Exposure: I¥ hydrogquinone gets on your sRkin, flush the

contaminated skin with'mater} I£ liguids containing hydroguinone
soak through your c¢lething; oxr if your clothing becomes contaminated
with solid hydregquinene, remove +the e¢lothing and flush the
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contaminated skin with watexr. Do not rewear the ¢lothing until fhe
hydroquinone has Dbeen removed. Replace ox repair impexvious
clothing that has developed leaks. If thexe is skin irritation det

medical attention.

c. Breathing: If you oxr any other person breathes in large amounts of
hydroguinone remove the exposed person to fresh air at onvce. Otherx
measures are usually unnecessary.

D. Swallowing: When hydroguinone has Dbeen swallowed get mnedical
attention immediately. If medical attention 1is not immediately
available get the affec¢ted person to vomit by having him touch the
bac¢k of the threat with his finge¥ or by giving him large amounts
(one pint or more) of warm salt water (tueo tahléespoons of salt pex
pint of water). Do not maKe an unconseious person vomit.

E. Resgue: Move affected person from the hazardous sxposure. TIf the
exposed person has bsen overcome, neotify somecone else and put dnto
gffect the established emergency rescue progedures. Do net become a
gasualty yourself. Understand your energency reséue proceddres and
know the locations of the equipment beforé the need arises..

IV. RESPIBRATORS AND PROTECTIVE CLOTHING

Al RESPIRLATORS: Respirators are not the hest way to control axposure to
hydrogquinona., You ¢an only be required to weaxr them for routine use
if your employer is in the process of installing controls or othex
control memssuras prove lnadequate. You may be reguired to weaxr
respirators for non-routine activities oxr in emergencies. It
respirators are worn, thev must have a Mining Enforcement and Safety
Administration (MESK)/HNational Institute for Cecupational Safetbty and
Health (NIOSH) approval labeéel. (0lder respirators may have a Bureau
of Mines approval label.) If you erkperience difficulty breathing
while wearing a respiratoxr, tell your employer.

B PROTECTIVE CLOTHIMNG: You must wear impngious clothing, gloves:
face shields and other appropriate protective clothing to prevent
repeated or prolonged skin contact with solid hydroguinone ox
ligquids containing hydroguindne.

C. EYE PROTECTION: You must wear dust resistant safety goggles (cup-~
cover type dust and splash safety goggles) where eye contact teé
liguids containing hydrogquinone may octcur or where there is any
possibility of hydroguinone dust in concentrations in excess of the
penmissihle exposure contacting vouxr eyes.

V. PRECAUTIONS FOR SAFE USE, HAMDLING JND STORAEGE )
Store hydroguinone away from strong oxidizers. If vour work clothing has
any possibhility of becoming contaminated with so0lid hydzéguinone, you

must change dinto uncontaminated c¢lothing before leaving the work site.
If your skin contacts solid hydregquinonae, you must wash any area of vyour
body that may have contacted hydroguinene at the entd of the work day. If
youxr skin Bbecomes contaminated with solid hydroguinone or wet with
ligquids containing hydrogquinone, you must promptly wash oz shower as
necessary to remove the hydroquinone from your skin. Y¥ou must promptly
remove any non—-impervious ¢lothing thdat becomes centaminated with solid
hydroquinone oxr wet with liquids containing hydroquinone and ‘this
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clotliing must not be reworn until the hydroguinone is remouved Ffrom the
clothing. Yoéu must not eat or smoke in areas where solid hydroguinone is
handled, processed or stored. If you 'handled solid hydroquinone or
liguids containing hydroguinone you must wash. your hands thorxoughly with
soap or mild detergent and water bhefore eating, smoking or using toilet

facilities. Fire extinguishers and eye flushing <£acilities, uhere
proviﬁed, wust be readily availsble and you should khow whexre they are
and how te operate them. Ask youx supérvisor where hydreoguinone is used

in ;your work area #and for any additienal plant safety and health xules.
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
HYDROQUINONE

PHYSTCAL AND CHEMICAL DATA
Substance Identification

1.

oW

Synonyms: @Quinely T,4-dihyvdroiyhenzene;
1,4=henzenediol
Formula: CHHOD2

Molecular weight: 110
_hysical_Data

Boiling point (760 mm Hg): 286 C (547 F)

Specific gravity (water = 1): 1.33

Vapor density {(&ir=1 at hoiling point oFf hydrogquinonel}: 3.8
Melting point: 170 ¢ (338 F)

Vapor pressure at 20 C (68& F): less than 0.001 mm Hg
Solubility in water, % hy weight at 20 C (68 F): 7
Evaporatien rate {(butyl acetate = 1)+ data not available
Eppearance and odorx: Light tan, light gray., oxr colorless
crystals

FIRE, EXPLOSION AND REACTIVITY HAZARD DATH

Fire

1.

2.
3.
y

o

Flash point: 165 C (329 F)} (closed cup)

Auteignition temperaturs: 516 € (960 ¥

Flammable limits 4dn aix, % by volume: data not available
Extinguishing media: Dry chemical, alecohol foanm,

carbon dioxide

Special fire-fighting procedures: Do not use a solid stream
of water singe a stream may scatter and spread the £irxe. Use
watex spray to cool centaingrs exposed to a fire.

Unusual <£ire and explosion hasards: Hydrogquinone is a
combustible material. Fine dusts c¢an be ignited by a spark
or flame and can expldde. ALl ignitien sources must ke
controlled where hydroguinone powder is used or handled.

For PUrnoses of complying with 29CFR 1910.309, the
classification of hazmardous locations as described in Article
500 of .the National Electrie Code foxr hydrxoquinone shall be
Class IX, Group G.

Reactivity

1.
2.

Conditions contribuating te instability: Heat
Incgompatibilities: Contact with strong oxidizers may cause
fire and explosion.
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3. Hazardous decomposition products: Toxie¢ gases and vapors
(such as caxrbon monoxide) may be xeleased in a fire involving
hydroguinone.

4 Special precautions: Hone

ITI. SPILL, LEAK, RHD DISPOSAL PROCEDURES

A.

If hydrogquinone is spilled or leaked, ‘the following steps should be
taken:

1. Remoeve all ignition solurces

2. VYentilate area of spill or leak

3. For small guantities, collect on paper or other suitable
matexrial, place in an appropriate container and burn din a
safe place {such as a fume heood). Large quantities may be

reclaimed; howsver, if this is not practical use a procedure
similar to that for small gquantities.
Persons not wearing protective equipment should be restricted from
areas of spills or leaks until cleanup has been completed.
Haste disposal netheds:
Hydrogquinone may he disposed of:

1. By making packages of hydroguinone in paper or .othex
combustible material and burning in a suitable combustion
chanker .

2. By dissolving hydroguinone in a flammahle solvent (such as

alcohel) and atomizing in a suitable combustion chamber.

MONITORING AND MEASUREMENT PROCEDURES

EXPOSURE ABOVE THE ACTION LEVEL: MHeasurements taken for the purpose
of determining employee egpoSure under this section are best taken
such that the average 8-hour exposure may be determined from =2
single sample or twme (2} H-hour samples. Short term interval
samples (up to 30 minutes) may also be used to determine average
exposure level if a minimum of five (5) measurements are *aken in a

random manner over the 8-hour woxk shift. Random sampling means
that any portien of the wor¥ shift has +thea game chance of bheing
sampled as any other. The arithmetic¢ average 6f all such random

equal duration samples taken on one (1) work shift is an estimate of

an  employee's average level of exposure for that work shift. BRir
samples should be taken in the emplovee's breathing zoene (air that

would most nesrly represent that inhaled by the employese). Sampling
and analyses may be pexrformed by insitruments such as detector tubes
certified by HNIOSH under 42 CFR Part 84, portable dirsc¢t-reading
instruments, liguid sc¢rubber c¢ollegtion with subsequent chemical
analyses or dosimeters. The method of measurement must determine

the concentration of hydroguinone to plus or minus 35%.

EXPOSURE ARBOVE THE PERMISSIBLE EXPOSURE: The monitoring undexr this

_5ection'should.be essentially the same as desgribed under paragraph

IvV. a. Laboratories performing chemical analyses should be
accredited in Industrial Hygiehe Chemistry hy the Atriexrican
Industrial Hygiene Associatien (ATHA). The method of measurement
must determine the concentration of hydroquinone %o plus oxr minus
28%, Methods meeting these accuracy requirements are available in
the "NIOSH Monitoring Methods Manual™.

MISCELLANEOUS PRECAUTIONS
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. Emplovers should_advise employees of all plant areas and operations
where exposure ¢ hydroquinone c¢ould occur. '
B. When hydroequinene ds exposed to moistuxe, guinone vapor is formed

and may present a more serious exposure  hazard +to employees than
hydroguinene alone.

VI. COTIMON OPERATIONS

Common operations in which exposure to hydrequinone is likely to occut
are: préparation and use 6f photographie developér solutions;y as an
antioridant and stabilimer; as a chemmical intermediate; and as an

ingredient in preparations used to control dutch elm disease.
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APPENDIX C - MEDICRIL SURVEXILLANCE GUIDELINES

ROUTE OF EMNIRY
Inhalation; ingestion.
TOXICOLOGY

Hydrequinone 1is primarily hazardous to the eye. Acute exposure causes
conjunctival irritation, while c¢hrxonie exposure produces changes
characterized as: {1) brounish discoloration of the conjunctiva and
cornea confined to the intrapalpebral tissue; (2) small opvacities of +the
cornea; and (3) structural changes in thée cornea which result in loss of
visual acuity. The pigmentation changes are reversible, Dbui the more
slowly developing structural changes in the cornea may progress.
Although pigmentation may appeat with less than five vears of exposure,
this is uncommon and usually is not associated with serious injury to the
eve . Experimental animals develop methemoglobinemia, hemolysis and
anemia from the eral administration of large doses of_hydxoquinone. The
accidental ingestion of 1 gram by an adult has resulted in symptoms of
central nervous system ex¢itation lepding +to collapse, while 5 to 12
grams are fatal. Systemic¢ effects from industrial erpoésure have not been
reported. The risk of skin sensitizatien From the dry splid is
négligible and is uncommen from exposure to dilute alkalins seolutions
such as plotographic developars.

I. SIGNS AND SYMPTONMS

Eye irritation including c¢onjunctivitis and keratitis.
Ingestion of large amounts may result in central nervous
systen excitation and excretion of c¢olored urine.
SFPECIAL TESTS

Freplacement and pexiodic ophthalmic examinations, ineluding visual
acuity and inspection of the cornea Iy slit lamp illumination.

TREATMENT
Ramove from exposure. Wash eyes and contaminated skin with waterx. i 4
suallowed and the person is cgonscious, induce vomiting. @Give artificial

resuscitation if indicated.
SURVEILLAHCE AND PREVENTIVE CONSEDERATIONS
k. GENERAL
Most reported -effects of hydzoquinone aze caused by its irritant

impact on the eye. It 4s dimportant that the physician becomes
familiar with plant operating conditions in which exposure to
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hydroquinone occurs. Protective eye equipment should be used by all
pexsons exposed to hydroguinone.
B.  PREPLACEMENT

The Ffollowing medical examinations must be made available to gach
employee whe is exposed to hydrequinene,

1. A medieal histery and physi¢al éxamination with emphasis on
the eyes; a determination of visual acuity; the visualization
of the ¢ornea by slit lamp illumination -- the surveillance

of Wworkers exposed +to hydrogquinone dust regquires special
attentien to the eyes by meang of a preplacement history of
cengenital or acguired eye defects and ophthalmie
gramination including the determination of visual acuity and
+the inspe¢tion of +thé coxnea by slit lamp illuminatien.
Censideration should be given to éweluding persons with poox
visual acuity due to high degrees of astigmatism,
keratoconus,; or bpre-existing c¢orneal dinjuxry f£rom repeated
uncontrolled exwposure to hydroguinone dust.

¢.  PERIODIC EXAMINATION
The above medical examinations are to be repeated on an annual basis
in ordexr to detect early eye changes and to ‘prevent progression.
Persistent or increasing staining and/or corneal opacities arxe
significant indications for xemoval from further exposure.
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USE/EXPOSURE AND CONTROL DOCUMENT
' HYDROQUINONE

Pring¢ipal Route
of Entry

Uses/ERposure
Inhalation of dust and ‘&,B
skin and eyeée contact with
liquid solutiens during

preparation and use of

phofbgraphic-developErs

Inhalation of dust and A:B
skin contact with ligquid

solutions during use as

an anticoxidant {(for £fats,

oils, turpentine, Ffurfursal,.
formaldehyde, olefins,

ethyl celliulsse,

isopropyl ether)

Inhalation of dusts during A
synthesis of hydroguinone

ethets, vitamin E, hydroduinone
diacetate, p-methoxyphenol

Inhalation of dust during use A
as a chemieal stabilizer for
furan, vinyl acetate,

vinyl chloride, styrene,

methyl methacrylate

Inhalation of dust during A
the synthesis and subse-

guent handling of

hydroquinone pouwders

Skin and eye contact with B
liguid solutions during

uge in dveing and fur

processing industry

Inhalatiéen of dust and skin A,RB
and eye contact with solu-

tions during use as an
antioxidant in the zubbex

industry

Inhalation of dust and shkin A,B
and eye contact with solu-
tions during controeol appli-
¢ations for dutch elm disease
A =- Inhalation
B —-- Skin contact

Curxrently Used
Control Methods
Personal protective equip-
ment (gloves, goggleées,

aprons}

Local exhaust ventila-
tien; personal protective
equipmant {(gloves, goggles.,
aprons)

Local exhaust ventilation

General dilution ventila-
tion; personal protective
egquipment (gloves, goggles}

Local exhaust ventilation;
paersonal protective egquip-—
ment {geggles; gloves,
aprons)

Personal protective egquip-
ment (goggles, gloves.,
aprénsl

Personal protective equip-
ment (geoggles, gloves,
aprons)

Parsonal protective equip-
nhent (geggles, gloves,
aprons)

resulting in



e

tha,

_NIOSH/0SHR Draft Technical Standazd
and Supporting Documentation £o6x HYDROQUINONE

localized irritation

¢ —— Ingestion

b -~ Skin ecentact resulting in
absorption and subsequent
systemic poisoning



