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The basic texrxt of this document c¢ontains the draft technical standard
approved by the Joint Review Committee of the NIOSH/0SHA Standards
Completion Program and +the supporting documentation for the substance
NAPHTHALENE.

The SCP draft technical standards are recommendations to the Department of
Laboxr for its consideration in rulemaking and have no legal status wuntil
final <rules have been promulgated by that agency. This draft standard is
provided for your information only.

The References and Sources, Respirator Table Documentation and Uses/Exposure
and Control 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 for the standazd. The classification for
each substance and the regulatory statements were derived following a
decision logic¢ established for the various sections of the standard.
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. (a) pefinitions. (1) "Permissible exposure” means exposure of employees
to airborne concentrations of naphthalene not in excvess of 10 parts per
million ({ppm) (50 milligrams pex cubic meter (myg-/M3}) averaged over an
eight-hour work shift (time weighted averagel), as stated in $ 1810.7000,
Table Z-1.

{2) TMhActien  ITevel” means one—-half of the permissible exposure for

naphthalene averaged over an eight-hour woxk shift. '
"~ {bh) Initial determination and exwosure measurement. (1) Each employer uwho
has a place of enmployment in which naphthalene is released into the
workplace aix shall determine if there is any possibility that any employee
may be exrposed to airborne concentrations of naphthalene ahove the
permissible level. The initial determination shall be made &ach time there
is a charige in production, process, or control measures whic¢h may result in
an increase in airborne concentrations of naphthalene.

(2) A written record of the dinitial determination shall be made and shall
contain at least the Following information:

(i) Any dinformation, observations, or calculations which may indicate
emplovee exposure to naphthalene;

(ii) Any measurements of naphthalene taken;

(iidi? Any employee complaints of symptoms which may be attrxributable to
exposure to naphthalene; and

(iv) Date of dinitial determination, work being performed at the time,
Jocation within work site, and employees considered.

(3 T£ +the ewployexr determines that any employee may be exposed to
naphthalene above the permissible exposure, the exposure of the employee in
?ach woxrk operation who is helieved +to have the greatest exposure shall be
measured. The exposure measurement shall be representative of the maximum
eight—hour time weighted average exposure of the employes.

(4) TI£f the exposure measureément taken pursuant to paragraph (b)) (3) of
this section reveals employee exposure to naphthalene above +the action
level, theée enmnployer shall:

(i) Tdentify all employees who may be exposed above the permissible
level; and _

(ii) Measure the exposure of the employees so identified. _

(5) If an employee exposure measurement xeveals that an employee is
exposed +to naphthalene above the action lével, but 1not above the
permissible expesure, the exposure of that employvee shall be measured at
least every three months.

(6 If an employee ewxposure measurement teveals that an employee is
exposed to naphthalene above the permissible exposure, the employer shall:

(i) Measure the exposure monthly of the employee s0 exposed; and

{ii) Institute control measures as required by paragraph (d) of this
section; and

(iii) ZIndiwvidually notify, in writing, withid Five dayvs, every emploves
who is found to beé exposed to naphthalene albiove the permissible &exposure.
Thé enmployee shall also be notified of the zresults of the exposure

—~measurements and of the corrective action being +taken to =xzeduce the
eRposure to helow the permissihle EXPOSULE.

(7) If two ¢onsecutive employee exposure measurements taken at least one
ueek apart reveal that the employee is exposed +to naphthalene béelow the
action level, the enployer may texminate measuréement for the emplovee.
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(8) For purposes of this paragraph, employee erposure is that which would
peour iE the employee were not using a resplxator

{e¢) Methods of measurement. (1) An employee’s éexposure shall bhe obtained
hy any combination of leng term or short term samples which represents the
' e¥posure averaged over an eighit-hour work shifit (See
Appendix B (IV) of this sectionl.
of measurément shall have an accuracy, to a confidence

employee's actual

(23 The method

level of 925 pexcent, of noet less than that given in Table 1.
' Table 1 -
Congentration Reguired Accuracy
Above pexrmissiblé exposutre + 257

At or below permissible exposure

and above the action level + 35%

At or below the action level F 50%

{d) Compliance.

022 Employeae

12

Ne employee shall be exposed to naphthalene above

fhe permissibhle exposure as .defined in paragraph (a){1) of this section.

sxposures to airboxrne concentrations of naphthalene shall
he contreiled to at or below the permissible exposure by engineering and
uork practice controls.

(i} Engineering and worxk practice controls shall be instituted to reduce

exposures to at or below the permissible exposure, except to the extent
that such controls are not feasible:
Cid) Wherever engineering and work practice controls are not sufficient

*tc reduce exposures to at or helow the permissible eHposure, they shall
nonetheless be used to

reduge exposure to the lowest level feasible and

shall be supplemented hy respiratoxrs in accordance with paragraph (d)Y(4) of
this section.

3) Engineezing controls. (i) When local exhaust is used to contzol

axposure, measurements which demonstrate system effectiveness, for example,

aixr velocity or static pressure, shall be made at least every three months.
?Heasurements of system effectiveness shall also be made within five days of

any ¢hange in production, process, or. contrel which might result in an

increase in airborne concentrations of naphthalene.

(ii) In the design of open surface tank ventilatien for the purposes of
% 1910.94¢d), operations involwving naphthalene shall be clédssified as A-u4
at 21 degrees C (70 degrees F),

{h) Compliance

with

the permissible exposure shall not be athieved by

—the use of respirators except:
{i) During the time period necessary to install or implement engineering

——
-

or workK practice controls;

or

{idid In work situations in-which gngineering and work practice contrels

are not feasible;

or
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Ciidi) Te suppleament engineering and work practice eontrols when such

controls £ail to zeduce airborne concentrations of mnaphthalene to at or
below the permissible exposure; or

{(iv) For operations which require entry inte tanks or closed vessels;y; or
(v) In aemergencies.
(52 Where zTespirators are needed and permitted under this pa ragraph %o

reduce employee exposure, the employer shall select and provide ‘the
appropriate respirator from Table 2 and shall énsuxe that the employee uses
the respirator provideéad.

TABLE 2 RESPIRRTORY PROTECTIOH FOR NRPHTHALEHE

Particulate and
Vapeor Concentration

500 ppm or less A chemical cartridyge respirator with a full facepiece

organie vapor cartridge(s) and dust filter.

A gas mask with a chin-stiyle oxr a f£ront~ or baeck-mounted
erganic vapor canister and dust filter.

Any supplied-air respizatior with a full facepiece, helmet
or Hood.

Any self-contained hreaihing apparatus with a full

facepiesce,
Greater than Self-c¢ontained breathing apparatus with a full facepiece
500 ppm or operated in pressure-demand oxr othér positive pxéssure
entry and mode .
escape frqm- R I R T
unknoun 2 combination respirator which includes a Type ¢ supplied -
concentratiens air respirator with a full facepiece operated in pressure -

demand or other positive pressure or continucus—flow mode
and an auxiliary seélf-contained breathing apparatus
epérated in pressure-demand or other positive pressure mode.

Fire Fighting Self-contained breathing apparatus with a £full facepiece
operated in pressure-—demand er other positive pressure
mode.

Esé¢ape Any gas mask preoviding protection against organic vapers
and particulates.

Any escape self contalned breathing apparatus
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(6) Respirators shall be approved by the Mining Enforcement and_safefy
Administration (formexly Bureau of Mines) or by the National Institute Hfor
Oecupational Safety and Health under the preovisiohs of 30 CFR Part 11.

{773 The employer shall ‘institute a respiratory protection program in
accordance with $ 1910.134(h), (d4), (el), and (E3}.
(e} Fire and gafety. 1) The emplover shall familiarize himself with

the information contained in the Substance Technical Guidelines (Appendix B
of this section) for naphthalene.

(2) For the purpose of ¢ompliance with $ 1910.309%, logcations classified
as hazardous locations due to the presence of molten naphthalene shall be
Class T, Group D.

(3 For the purpose of compliance with % 1910.157, naphthaléne is
¢lassified as a Class B fire hasard.

4 For the purpose of compliance with % 1910.178, locations classified
as hazardous loéations due to the presence ¢f molten naphthalene shall be
¢lass I, Group D.

€5) Where a £fan is located in ductwork and where naphthalene is present
in the ductuwork in concenirations greater than 2300 ppm (approximately 25%
6f +theé lower =£lanmable limit), the Fan rotating element shall be of
nensparking material -.or the ¢asing shall coénsist of, or be lined  with.,
nonsparking mateérial. There shall be sufficient c¢learance between the fan
rotating element and the fan c¢asing so as to prevent contacét.

- (6) Sources of ignition such as shoking oz open flames are prohibited
where naphthalene presents a fire or explosion hazard. _

(7)Y Naphthalene shall be stored so as not to come in contact with strong

oridizers. _
G Personal protective egquipment. (1) Enployers shall provide and
ensure that employeées use appropriate protective <¢lothing and eguipment
necessary to prevent repeated or prelonged skin centact with naphthalené oxr
1liquids containing naphthalene. Face shields shall comply with 5
1940.133¢a){2),(a) (), (aY(5), and {(a)(6).

(2)Y Employers shall ensure that employees whose clothing may have become

contaminated with solid naphthalene change into wuncontaminated c¢lothing
before leaving the work premises.
(33 Emplovers shall ensure that clothing contaminated with naphthalene
is placed in c¢losed containers for storage until it ¢an be discarded. ox
until the ewmployer provides HFex the removal of naphthalene from the
¢lothing. I£ the clothing is to be laundered or otheruise <¢leaned to
remove the naphthalene, the employezr shiall infoxm the person performing the
oparation of the hazardous properties of naphthalens.

() Empleoyers shall ensure that non-impervieus ¢lothing which becomes
contaminated with naphthalene be removed promptly and net reworn until the
narhthalene is remeved from the clothing.

(5) Emplovers shall provide and ensure that employees use safety goéggles
which comply with $ 1910.133(al)(2)-¢a)(6) where naphthalens or liguids
containing naphthalene may contact the eyes.

- (g} Spills and disposal. (11 In the event thatgnaphﬁhalene is spilled
the employer shall immediately provide available ventilation and then clean
up the spill. _

- (h) sanitation. c1 Employvers shall ensure thai employees whose skin
beecomes contaminated with naphthalene promptly wash or shower uwith socap or
mild detergent and watex to remove any naphthalene from the skin.
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(23 Employers shall ensure that employees do not eat or smoke in areas

hhere solid naphthalens is handled, processed oxr stored.

(33 Employers shall ensure that enmpleyees who handle naphthalene ox

diguids contalnlng naphthalene wash theirx hands +thoroughly with sSoap or

mild detergent and water before sating, smoking or using toilet Ffacilities.

il Training and information. (1) Each employer who has a woxkplace in
which naphthalene is present shall Keep a copy of +this regulatien with
Appendikes A, B and C at the woxkplace. This material shall be made

readily available to affected enployees.

(2) Each employer who has employees exposad to naphthalene ahove the

action level wuithout regaxd to the use of respirators, or employees who may

have repeated oz prolonged skin contact oxr who may have eyve contact with

naphthalene or liguids centaining naphthalene, ox employees who wor¥ where
naphthalene presents a fire or explosion hazard, shall annually:

(i) Inform affected emplovees of +the information <dontdained in the

Bubstance Safety Data Sheet for naphthalene (Rppendix A of this section’;

(ii) Advise affected employees as to the signs and symptoms of exposiure
to naphthalensa.

(iii) Instruct affected employees to advise ‘the employer of the
development of signs and symptoms of overexposure to naphthalene mhlch are
llStEd in Appendlx R of the section; and

{iwv) Provide training to ensure that employees uUnderstand the
precautions of safe use, emergenecy procedures, and the gorreet use of
@rotective eguipment relative to naphthalene.

(i) Medical _surveillance. (1Y The employer shall provide medical
proceduxes as regquired by this paragraph. A1l medical procedures shall be
bexfoxmed" Ly or under the supervision of a physician at no cost to the
amployeae.

.02 Preglacement medical examination. The employer shall make available

to each employee whe is exposed, or wWill be exposed, to airborne

concentrations of naphthalene above the action level, without regard to the
use of respirators, or employees who may have repested or prolonged skin
contact or who may have eye contact with naphthalene or liquids ¢ontaining
naphthalene, a preplacement medical examination which must dinclude the
followlng

(i) A medical histoxy and physical examination with emphasis on the eyes,
hlood, liver, kidneys and skin;
; (ii) R completes blood count to indlude at least red and whits c¢ell count,
a differential smear, hemoglobin and hematocrits;
. (iii)  VUrinalysis to include specifie¢ gravity, albumin, glucose and a
microscopic on centrifuged sediment.

€3) Periodic _medival examination. The employer shall make available to
each employee exposed te airborne concentrations of naphthalene above <the
action level, without regaxrd to the use of respirators, ¢r employees whd
may have repeated or prolonged skin contact or who may have eyve contact
with naphthalene or liquids containing naplithalene, tuwelve months from the

—date 6f the employee's first exposure, and every twelve months thereafter,

a periodic medical examination which must inelude the following:

(i) A medical history and physic¢al examination with. emphasis on the eves,
hlood, livexr, Ridneys and skin; _

(ii) A complete hlood count to include at least red and white cell count,
a differential swear, hemoglobhin and hematocrit;

—
-
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t31ii) Urinalysis <to ine¢lude specific gravity, albumin, glucose and a
microscopic on centrifuged sediment. _

f4) Alternative _medical procedures. If the examining physicidn chooses
to use altérnative medical procedures to these specified in paragraphs
(32023 and (32¢(3) of this sectidén, thé eénplover may accept such alternative
medical procedures as meeting the reguirements of this section provided
that the employer:

(i) Obtains a statement from the examining physician setting foxrth the
alternative medical procedures, the rationale £ox substitution, and
evidence that they will be eqgually effective;

(ii) Informs each exposed worker of the fact that altexnative medical
procetures to those réquired in paragraphs (3j)(2) and (3)(3) of +this
section are to bs made availabhle.

(5) Interim _médical examination. The employer shall provide an interim
medical examination for the employse if the émployee informs the employerx
of any of the signs ox symptons of exposure to naphthalene which are listed
in Appendix R which the employee -suspects are caused by exposure to
naphthalene.

{6) Informing the phvsician. The employer shall provide to the physician
performing any medical ewamination requirxed by tlis section the following
informations '

(1) A ¢opy of this regulation with Appendixes LA, B, and € Hfor
naphthalerne;
© (iiY A description of the affected employee’s duties as they relate to
his exposure te naphthalene;

(1ii) A description of any personal protective eguipment and respirators
required toc be used:;

. (iv) The results of any measuremnents which may indicate the affectad
emplovee's exposure;
" (¥} The affedcted employee's anticipated exposure lével; and

(vi) Upon zxequest of the physician, any 4available infotmation from
previous medical examinations of the affected employee.

(7) Where a medical examination is zequired by paragraphs (3)(2), (3)(3),
o (4){5) of this section, Following such examination the employer shall
obtain from the examining physician a written opinion which confoerms with
paragraph (3)(8) of this section.

(8) Physigian's written ovinien. (i) The physician's written opinion by
the examining physician shall spediiically state:

(a) Whether the employee has any detected medical condition which would
place the emplovee at increased riskK of material impairment of the
employvee's health ixom_axpoaure_to-naphthalena; _

N §:D! Any. recommended limitations wupon the wemployee's exposure to
naphthalene, in¢luding limitations upon the wuse of perseonal protective
egquipment and respiratorss

(C) That the employee has been informed by the physician of any detected
medical conditions which require further medical examination or treatment.

~~ (ii) 'The physician's written opinion shall not zeveal specific medical
Zindings or diagnoses unxelafed to the employee's employmaent.
~ tiii) The -employer shall provide +the employee with a copy of the
physician”s wrxitten opinion.
C09) Results _of tesis. Where a preplacenent or perioedic medieal
examination is reguired by paragrarhs (§3(2) or (33(3} of +this section.,
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following such examination +the employer shall obtain from the examining
physician for dinclusion in the employee’s medical record: _

(1) A recording of the results of the urinalysis and the blood tests;

(idi) Where alternative medical precedures have heen performad in
accordance with paragraph (F)Y(4) of +this seéction, a recording of such
alternative procedures.

- (192 Ho employee shall be exposed té naphthalene .in such a way ag would
put the empleoyes at incredsed risk of material impairmeént of his health
from such exposuze. The employer shall base +this decision on any
information available ine¢luding the physician's written opinion.

' (11) No medical procedure which would be performed purxsuant to paragraphs
CJJ(Z) or (§)(3) of this section need be performed if records of a previous
such procedure perfoxmed within the past six months are acceptable to the
examining physician.

~(12) If an emplovee refuses any zreguired medical eXamination, the
employer shall infoerm the employee of the possible health <onsequenceées of
such refusal and obtain a signed statement from the employee indicating
‘that the empleyee understands the risk invelved by refusal to be examined.
. {13) The .employer shall provide emergency medical treatment for any
employee injured through exposure to naphthalene.

(k) Regordkeeping. (1) Exvosure determination. (i) The employer shall
keep an aceurate record of all determinations reguired to be made pursuant
Fo paragraph (b)(12 of this gection.
¢ (ii) This ‘recoxrd shall include the written detéeriiination required in
paragraph (b)(2) of this section.

. {iii) This =zrecoxrd shall be maintained until replaced by a more recent
record.

- (2) Exposure measurements. (i} The employer shall keep an accurate
recoxrd of all measurements taken to detéermine enployee exposure to
naphthalgéne.

{ii) This zrecoxrd shall inglude:

{A) The date of measurement:;

(B) Operations dinvdlving exposure +to naphthalene which are being
monitozeds;
~ (¢) Sampling and analytical method used and evidence of their accuracy;

(pJ Numberx, duration, and results of samples taken; and

(EY Hame, social security number and exposure of the employes monitored.

(ii1i) This re¢ord shall be maintained until replaced hy & more recent
record but in no event foxr 1ess than one year.

(3) HMevhaniecsl ventilation, (i) When mechanical ventilation is used as
an engineering control., the employer shall maintain an acocurate zrecord of
the measurements demonstra%ing the effectiveness of such ventilation
requ1xed by paragraph (d)(3) of this section.

(ii) This reccrd shall include:

(A Date of mEasurement:;

. (B) Type of measurement taken;
— {C) Result of measurement.
¢ {iii) These records shall be maintained for at least one year.

(4) Employee t¥aining and information. {i) The employer shall Reep an
accurate record of all employee training and information reqguirxed By
paragraph (i) of this section.

' {4ii) This regord shall includée:
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{A) Date of training;

{B) Kame and social securlty nuwber. of employee trained;

(C) Content or scope of training provided.

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

(b)) Medical survéeillange. (1) THe employer shall keep an at¢curate
recoxd of employee medieal surveillance requlred by paragraph (i) of ‘this
secdtion. :

(ii) This record shall include:

(A) The name and social security number of the employee;

(B) Results of +tests required by paragzaph (3j)(2) and (3)(3) of this
section and results of any tests conducted pursuant to paragraphs (J)(U) of
this section;

{€) Any enployee medical complaints relative to exposure to naphthaléne;

{D) B copy of information provided to the physicidn pursuant to paragraph
C3ICBILid)y, (dddi), (ivd, (), and (vi) of this section.

(E) Physician's written opinion; and

(F) A signed statement of any refusal to be examined.

(iii) This =record shall be maintained for the duration of and for £ive
years aftexr %termination of the employment of the affected employes.

- (6) Acgcess to records. (i) 211 recoxds reguired to be maintained by
this section shall be made available upon regquest to authorized
repraesentatives of the Assistant Secretaxry of Labor Ffor Occupational Safety
and Health and the Dixector of +the National Institute for Occupational
Safety and Health.

¢ (ii) Each empleyee or former empleoyee shall have access to the exposure
@eterminatipn_end axposure measurement records regquired te be maintained by
‘this section which indicate his own exposure to naphthalene.

. (1ididi) Emplovee nedic¢sl records reguired to he maintained by this section
shall he made available upon written reguest to a physician designated by
+he enmplovee oxr former employee.

. (1) Emplovee observalion of measurement. (1) The employer shall give each
employee or his representativé an opportunity to observe any measuxement of
his exposure %o naphthalene which is conducted pursuant to this sectioen.

(2) MWhen observation of measurement of employee exposure to naphthalene
requlres entry into an area where the use ¢f personal protective devices,
ineciuding respirators, is required, the ohserver shall he provided with and
reguired to use such eduipment and cosply with all other applicabls. safety

procedures.

(3) Without interfering with the measurement, observers shdall be entitled
fto:

(i) Receive an explanation of the measurement progedure.
- (ii) Visually obsexrve all steps related o +the measurement of the
airberne c¢oncentration of naphthalene that are being performed &t the place

of exposure; and

{i1i) Record the results cobtained.

HOTEE The information contained in the followlng appendix for naphthalene
is neither intended, by itself;, to create any additional obligations not
othezrwise imposed, nor detract from any existing ohligation. To the extent .
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the information supplements this regulation for naphthalense, it is advisoxy
in nature.

APPENDIX A

SUBSTANCE SAFPETY DATA SHEET
FOR NAPHTHALENE

I. SUBSTANCE IDENTIFICATION
a. Substance: HNaphthalene
B. Permissible FEuposure: 10 parts of naphthalene pexr million
parts of air (ppm) (50 milligrams of naplithalene per cubic
meter of air (mgrs/M3)) averaged oveér an eight-hour woxrkR shift.
C. Appearance and Odor: Célorxless to hrown sclid with the odor

CII. HEALTH

of wmiothballs
HAZARD DATA

k. Ways in which the chemical affects your body: HNapthalene can
affedt vour bhody if you inhale it or if it comes in contact
with your eyes ox skin or if you swallow it. It may entexr
your body through your skin.

B. Effects of Overexposure:

1. Short-term EXposure: Inhhalation ox ingestion of
naphthalene may cause abdominal cramps, nausea,
vomiting, diarrhea, headache, tiredness, w<confusion,
painful urination and blcoody or dark uxrine. Swallowing
laxge amounts may cause convulsions or  coma.
Irnhalation, ingestion and possibly skin ahsorption of
naphthalene may c¢ause destruction of red bhlood cells
with anemia, fever. yellow Jjaundice, bloody urine,
kidney and liver damage. Napthalene, on contact with
the eyes, Has produced irritation. Napthalene, in
contact with the skin, has produced skin ixritation.

2. Long—term 'Exposuxe= Repeated skin BHPOSULE to
naphthalene may cause an alleryie¢ skin rash. Repeated
exposure may cause c¢ataracts.

3. Reporting Signs and Symptoms: You should inform youx
employer if vyouw develop aAny signs or symptoms angd

_ suspec¢t that they are caused by ekposure *to naphthalene:
ITT. ‘EMERGENCY FIRST AID PROCEDURES

A. Eye Exposure ¥ T+ naphthalene or liguids g¢ontaining
naphthaleng get into youx eyes; wash your eyes immediately
with large amounts of uater, lifting the lower angd uppery lids
occasionally. TIf irritation is present after washing, get
medical attention. Contact lenses should not be worn when
woerkRing with this ¢hemical.

B. Skin Exbosure: If melten naphthalene gets on vour skin.,

flush the skin imme&iately with large amounts of wuater. Get.
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medical aftention immediately. I+ naphthalene ox'liquids
containinyg naphthalene get on your skin, promptly wash the
contaminated skin usinyg soap or mild detergent and uater. If

naphthalene oz liguids containing naphfhalene_penétrate your
¢lothing, =xemove the <c¢lothing promptly and wash the skin

using scap eor mild detergent and water. If irritaticen is
present after washing, get medical a%tentign,
Breathing: If you or any other person breathes in laxge

amounts of naphthalene move the exposed person to fresh aix
at once. _
Swallowing: When naphtlialene has bheén swallowed and the
person -is ¢onscious, give +the person lazrge gquantities of
water immediately. Lfter the water has been swallowed, try
te get the person to vomit by having him touch thé back oFf
his ‘*throat with his finger. Do not make an unconscious
person venit. Get medical attention.immediafely.

RESPIRATORS AND PROTECTIVE CLOTHING _
Respirators: Respirators are mot +the best way to control

expesure to naphthaleng. You can only bhe required to wear
them f£or routine use if your employer is in the procéss of
ivistalling contrels o¥ c¢ontrol measures prove inadeguate.
You may be regquired to wear respirators for non-routine
activities or in emergehcies. It zespirators are uorn, they
must have a Mining Enforcement and Safety Administration
(MESA) or National Institute For Occupational Safety and
Health (HIQSH} approval lalhel, (Cldexr respirateors may have a
Bureau of Mines approval lahel.)} For effective protection,

‘respirators must £it your face and head snugly. Respirators

should hnot bhe loosened oxr zemoved in work situations whdre
there wuse is required. TIf you can smell naphthalene while
wearing a respirator, the respirator is not working

correctly: go immediately ‘to fresh air. 1£ you experience

difficulty breathing while wearing a =zespirator, +tell your
employer. _ _
Protective Clothing: You must wear appropriate protective
¢lothing and eguipiéent to prevent repeated or prolonged sKin
contact with naphthalene or liquids containing naphthalene.
Replace or repair dimpervious c¢lothing that has developed
leaks.

Eve Protection: You nust wear splash-proof safety goggles

where liguids ¢ontaining naphthalene may c¢ontact your eves.
You must wear dust-resistant safety godgles where naphthalene
may contact yvour eyés. Vapor tight goggles are recommended

where naphthalehe vapors may contact your eyes.

PRECAUTIONS FOR SAFE USE, HRHDLIHG'RND'STORAGE

A,

B.

c.

Naphthalene is a <c¢ombustible solid. Tts vapors can fornm

explosive mixtures with air ét.eleuated'temperatu:es.

Naphthalene must be stored in tightly c¢losed containers in a
cool, well ventilated area away frxrom strong oxidizers.

Sourges of dignition such as smoking and open f£lames are
prohibited Wwherever naphthalene is handled, used or stoxed in
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a manner that <¢ould c¢reate a potentisdl fire or explosion
hazard. ' '
I+ your work clothing may have hecoms qontaminated with solid
naphthalene, you must c¢hange inte uncontaminated <¢lothing
before leaving the work premises.

You must promptly remove any non-impervious ¢lcothing that
becomes contaminated with naphthalene and this c¢lothing mnust
not be reworn until the naphthalene is removed f£xrom the
clotliing.

If your skin becomes contaminated with naphthalene, you must
promptly wash or shouwer with goap or miild detergent and uwater
to remoéve any naphthalene from ybux gkin.

You must not eat or smoke in areas where naphthalene is
handled, processed ox stored.

If you handle naphthalene or liquidse containing naphthalene,
you must. wash vyour Hands ‘thoroughly with socap or mild
detexgent and water before eating, smoking or with toilet

‘facilities.

Fire extinguishers, where provided, must be readily available
and you should know where they are and how to operate them.
Ask your supervisor where naphthalene is used in your work

area and for any additional safety and health rules.

TO INFORMATION

Fach year your employer is zrequired to inform vou of the
information contained in this Substance Safety Data Sheet for
naphthalene. In addition, your employer must instruct you in
the sdfe use of naphthalene, emergency procedures, and the
gorreéct use of protective equipment.

Your employer is required te determine whether you are being

exposed to naphthalene. You or your representative have the

right to observe employee exposure measurements and to record
the results obtained. If $our employexr determings +that you

are bheing overexposed, he is reguired *to inform you of the

exposure and the actions which are being taken to reéduce your
EXpPoOSUre.

Your employer dis <zequirsd to Keep records of your exposuze
and medical examinations. Your employer is required to keep
exposure data for at least one year and to kReep medical data
during your employment, and for a period of five yéars

following vyour termination of employment. Your enployer is
requized to maké the exposure data available to you upon your
rejquest. Your employexr is also zrequired To release your

medical recoxds to your physician upon your written request.

Your employer must give you a copy of the physicians written

epinien. fox any physical examination required by this
standard,

ﬁOTE= The information contained in the following appendix for naphthalene
is neither intended, by itself, to create any additional obligations not
otheruise imposed; nor detract from any existing obligation. To the extent

—
-
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ation supplements this regulation for naphthalene, it

advisory in natuze.

I. PHYSICAL
A S

2. Formula: C1J0HS8
3. Meolecular weight: 128.2
B. Physical Data

1. Boiling point (760 mm Hgl: 218 C (424 )

2. Specific gravity (watexr = 1}: 1.14

3. Vapor density (air = 1 at boiling point of
naphthalenel: 4.4

4, Melting point: 74 - 80 C (165 - 176 F)

5. Vapor pressure at 20 C (68 F): 0.05 mm Hg

6. Selubility in uwater, ¥ by weidght at 20 C (68 F): 0.003

7. Evaporation rate (butyl acetate = 1}: Much less than 1

8. Appéarance and odoér:! <Colorless to brown solid with
the odor of mothhalls

IT. FIRE, EXPLCSICN HND REACTIVITY HAZARD DATA
A. Fire

1. Flash peint: 79 € (174 F) (closed cup)

2. Autoignition temperature: 526 ¢ (979 F)

3, Flammable limits in air, % by volume: DLower: 0.9;
Upper: 5.9

i, Extinguishing media: Carbon dioxide, dzy chemical,
foamn

5. Special Zfire-fighting procédures: Do néet use a solid
stream of water since a stream will scatter and spread
the fire. Use water spray %o cool containers exposed to
a fire,

6. Unusual Fire and explosion hazards: Haphthalene is a
combustible selid. At elevated temperatures its vapors
¢can form explosive mixtures with air. A1l ignition
sources must be controlled where naphthalene 1is used,
handled o¢x stored 4in a mannexr that could create a

. potential f£ire or explosion hazard. _ _
7. 2300 PPRmw, approrimately one—fcourth of the lowerx

RPPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
FOR HAPHTHALENE
END CHEMICAL DATA

ubstance Identification
1.

Synonyms: 'Whiﬁe'tar; naphthalin

is

flammable limit, iz ecne situation in Which naphthalene
is ¢onsidered to ké a potential <£ire and explosion

hazard.
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8. For purposes of complying with 29 CFR 1910.30%, the
classification ¢f hazZardous locations as described in
Article 500 of the Hational Electrical C(Code for
naphthalene shall be Class I, Group D.

Reactivity

1. Conditions contributing to instability: None

2. Incompatibilites: Contact with strong oxidizers may
catse fires and explosions,

3. Hagardous decompesition proeducts: Toric gases and

vapors (such as dense acdrid smoke, carbon diexide, and
carbon monoxide) may be zreleased in a £ire involving
naphthalene. _

i, Special precautions: Melted naphthalene will attack
seme forims of plastics, rubbexr and coatings.

SPILL AND DISPOSAL PROCEDURES

A,

If 'naphthalene is spilled, the following steps should be

taken:

1. Ventilate area of spill.

2, For small quantities, sweep onto paper or other suitable
material, place in an appropriate container and burn in
a safe place (such as a fume heod). Large quantities

may be reclaimed; howevér, if this is mnot practical,
disselve in a Flammable solvent (such as alcéohel) and
atomize in a suitable combustion é¢hamherx.

Persons not wearing protective eguipment should be restricted

from areas of spills until cleanup has been completed,

Waste disposal methods: Naphthalene may be disposed of:

1. By making packages of mnaphthalene in paper or othex
flamnable material and burning in a suitable combustion
chambexr .

2. By dissolkving naphthalené in a £lammable solvent (such
as dlcohol) and atomizming in a suitable combustion
chamber.

MONITORING AND MEASUREMENT PROCEDURES

R.

EXPOSURE ABOVE THE ACTION LEVEL: Measuxements taken foxr the

pPUTrpOSE Qf'determining employee exposure under this section
are best taken suech ‘that the eight-hour exposure may he
determined £roém 2 single eight-hour sample or *two Ffour-houn

samples . Several short—time 4interval samples {(up to 30-
minutes) may also be used to determine the average exposure
level. Air samples should be taken in the employee's

breathing (air that would most nearly zepresent that inhaled

by +the ewmployee). Sampling and analyses may be performed by
collection of the particulates and vapors with a high

efficiency membrane £ilter followeéd by an adsorption tube
with subsegquent c¢henical analysis of both +the filiter and
adsorption tubée. Detector tubes dertified hy NIOSH under 42
CFR paxt 84 or other direct-rzeadihy devices c¢alibrated to
measure naphthalene may be used. The method of measurement

must determine the concentration of naphthalene to plus or

minus 35%.
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B. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measurements under this segtion should be essentially the
same as desc¢xribed above. Mére than three (3) measureméents

should be taken during +the work shift so +that increased
confidence may be placed in the judgement that the employee
has oxr has not, in fact, been exposed in excess of the
permissible limit. Samples should be collected as described
in yparagraph IV. A Laboratories performing chemical
analyses should be accredited in Industrial Hygiene Chemistzy
hy the American Industrial Hygiene Asscciation. The method
of measurement must determine the concdentration of
naphthalene to plus or minus 25%.

c. METHODS: Methods neeting these aceuracy reguirements are
available from the Natiomal Techniéal Information Seérvice, U.
5. Department of Commerce, Springfield, Virginia 22161 undex
the title M“NIOSH Analytical Methods foxr Set T" (Ordexr numbex
b 9:8.0.0:0.9.9:9.0. 9

D. QUALIFIED PERSONS: Since many of the duties relatinyg to
employee protedtion are dependent on the results of
monitoring and measuring proceduxes, eémplovers should assure
that the evaluation of employee exposures is performed by a
competent industrial hygienist or other technically gualified

PETrSON.
V. MISCELLANEOUS PRECAUTIONS
A, Store  naphthalene in tightly <¢losed vontainers in a cool,
well ventilated area. _
B. Vapor ‘tight goggles arxe tecommernded for use by employees
where they may have eye contact with naphthalens vapors.
C. Emplovers should advise smployees of all areas antl operations

: where their expoésure to rnaphthalene could occcur.
vr. COMMON OPERATIONS _
Commqn operations in which exposure to naphthalene is likely to

pgour are: During its production and 1its use as a chemical
intermediate.
ﬂOTE= The information contained in the following appendix for naphthaléne

is neither intended, by itself, to ¢reate any additional obligations not
otheruise dmpoesed, hor detract from any existing obligations. To the
sxtent the information supplements this regulation f£or naphthaléne, it 1is
advisory in nature. '

APPENDI¥ C - MEDICAL SURVEILLANCE GUIDELINES

I, ROUTE OF ENTRY
Inhalation:

iT. TOXICOLOGY

Naphthalena_.vapﬂrm.causes-ﬂhemolysis”.and_HEye.mixritatiOn;.itumay cause
cataracts. Severe intoxication from ingestion of the sclid =zesults in
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characteristic maniiestaiions of marked intravascular hemolysis and its
consequences, incgluding potentially fatal hyperKalemia. Initial symptonms
include eye irritation, headache, tonfusion, éxcitement, malaise, profuse
sweadting, mnausea, vomiting, abdoiinal pain, and drritation of the
bladder; there may be progression to jaundice, hematuria, hemogloébinuria,
renal tubular blockade, and acute renal shutdowun. Hematologic features
include red cell fragmentation, ictexus, severe anemia with nucleated red
calls, leuwcecytesis, and dramatic decreases in hemoglobin, hemateoerit,
and red c¢ell c¢ount; sometimes there is Fformation of Heinz bodies and
methemoglobin. Individuals with a deficiency of glucose—6-phosphate
dehyfdzogenase in erythrocytes may be more susdeptible to hemolysis by
naphthalens. Cataracts and oc¢ular idirritation have been produced
experimentally 4in animals and have bheen deéscribed in humans; of 21
workers exposed to high céncentrations of fume ox vapor, for 5 years, 8
had peripheral lens opacities; in other studies no abnormalities of the
eyes have been detected in workers exposed +te naphthalene for several
years. The vapor causes eye irritation at 15 ppm; eve contact with the
solid may Zesult in conjunctivitis, superficial injury to the cornea,
chorioretinitis. séotoma. and diminished visual acuity. Haphthalene on
the skin may cause hypersensitivity dermatitis; c¢hronie dermatitis is
rare.

T. SIGNS AND SYMPTOMS
Eve irritations headache, cenfusion, exgitenent, malaise; mnausesa,
vomiting, abdominal pain, irritation of the bladdex; profuse sweating;
jaundice; hematuria, hemoglobinuria, rehal shutdown:; hypersensitivity
dermatitis.

SPECIAL TESTS

None in common usage.
TREATHMENT

Remove from exposure. Promptly flush eves with water and wash skin with
sodap oxr mild detergent and water. I¥ swallowed and the person is
conscious, induce vemiting. Give artificial resuscitation and administex
oxygen if indieated. Consideratiqn_should hbe given to hospitalization
for symptomatic and supportiver treatment as with other types of acute
hemolytic anemia.

SURVETLLANCE AND PREVENTIVE CONSIDERATIONS
A.  GENERAL

ﬂostmurapozted.”effecﬁs . of naphthalene . are ¢aused by its irritant.
properties. Hemolysis is a recognized c¢omplication from ingestion.
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Increased susceptibility to the hemolytic effects may occur in
persons with a deficiency of glucose—-6~-phosphate dehydrogenase in
erythrocytes. It is suspected to be a cause of cataracts following
prolonged high=level exposure It is important that the physician
‘become familiar with plant operating conditiens 'in which exposure to

naphthalene occurs. Those with skin disease may not tolerate the
wedaring of protective clothing and thése with chroni¢ réspirdatory

disgase may not tfolexate the wearing of negative pPressure
respirators. .

E. PREPLACEMENT

The follqwing medical procedurss must be made available to each
emplovee who is exposed to naphthalene:

1. A complete histery and physical examination -- The purpose is
to detect preexristing conditions that might place the exposed
employee at inecreased risk, and to establish a bhaseline for
future health monitoxing. Persons with a deficiency of
glucese-6~phosphate dehydrogenase in erythrocytes may be at
increased risk from exposure. Examination of the evyes,
blcod, 1liver, and Ridneys should be stressed. The skin
should be examined for evidence of chronic disozrders,

2. B complete blood ¢ount -~ Naphthalene has been shouwn to cause
red hlood c¢ell heiolysis. A complete hlood count must bhe
performed including a red cell count, a white cell count, a
differential count of a stained smear, as well as hemoglobin
and hematocrit.

3. ‘Urinalysis -- 8Singe Ridney damage may also oggeur from
exprosure to naphthalene, ‘a urinalysis shall be o¢btained to
‘include -at a minimum specific gravity, albumin; glucose and a
microscopic on centrifuged sediment.

c. PERICDIC EXAMINATIONS

The above medical eéxaminations are %o he repédted on an annual
basis.

VIT. REFEREHCBS

1. Emezxican Cbnierence of Governmental  Industrial Hygienists:
PHaphthalene," Documentation of the Threshold Limit Values for Substances
in Woxrkroom Aix (34 ed., 2d printing), Cincinnati, 1974, »pp. 177-178.

- 2. Hygienic Guide Series: "Naphthalene" American Industrial Hygiene
Association Journal, 28:493-496, 1967,

3. Patty, Frank A.: Industrial Hygiene and Toxicelogy, Vol. II -
. Toxicology (2d ed. revised), Intexscience . Publishing. . Company.. HNew York, .
1963, pp. 1237-1239.
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4, Gleason, M.N., et aly <(Clinidal Toxicology of Commexc¢ial Products,
(3d ed.), Williams and Wilkins Company, Baltimore, 1969, Section III, &pp.
165-168;

5. Zinkham, W.H., and B. Childs: "2 Defect of Glutathione Metabolisghm in

Frythrocytes from Patients with a Naphthalene-Induced Hemolytic Anemia,”
Pediatrices, 22:861-471, 1958.

6. Grant, W. Morton: Toxicology of the Eye (24 ed.), Charles C. Thonas,

Springfield, Illineis, 1974, pp. 733-739.
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REFERENCES AND SOURCES
NAPHTHALENE

_ 1910.1000

Fire and Safaty _

1) Electrical - Classification based on "Fire Hazard Classifica-—
tion of Chemical Vapors Relative to Explosidn-proof Electrical
Eguipment," H. Carhart et &l., National Academy of Sciehces,
1973, xeport o U.B5. (Coast Guard, report né. CG-D-92-74, p. 17.

‘Personal Proteciive Eguipment, and, (h) Sanitation

Eye: Grant, "Toxicology of the Eye;" Union Carbide Corp:, "Tonicology
Studies;" Awerican Petroleum Institute, ™API Toxicology Reviews;"
International Labour Office, "Encyclopedia of Occupational
Health and Safety" _

Skin: Stecher, "The Merc¢k Index," eighth edition; American Petro-
leun Institute, "API Toxkicolegy Reviews:;" Manufacturing
Chemistg' Assogiation, Chemical Safety Data Sheéets; Union
Carbhide Corporation, "Toxicolegy Studies;" Steliman,

"Progress in Chemical Technelogy;" Deichmann angd Gerarde,
"Toxicology of Drugs and Chemicals;" International Laboux
Office;, "Encyclopedia of Occupational Health and Safety™

Ingestion: American Petroleum Institute, "API Toxicology Reviews;"
Manufacturing Chemists' Assceiation, Chemical Safety Data
Sheets; Patty., "Indiustrial Hygiene and Toxicology;" Gleascon,
"Clinical Toxicoloyy of Comhercial Products;" Spector "Handbook
of Toxicolegy;™ Union Carbide Corporation, "Toxicology
Studies;™ Stecher, "The Merck Index.," eighth edition;
Christensen, "NIOSH Toxric Substances List," 1974%; Grant, "Toxri-
cology of the Eye"

COMMENTS _ _ .

Eye — Classification: 2 and 6
Qutput statement nimbers: 10 and 12 ¢ombined
Exceptions: None

According to Grant, Yerternal centact of naphthalene with

the eyes is irritating but not injurious unless actual particles
are allowed to¢ remain in contact with the cornea. Experimentally
when puzxe crysitallized naphthalene was applied to rahbhit eves

and allowed to remain f£6r an unspegified period.

locgal epithelial injury and slight turbidity of the underxlying
stroma -have bhéen observed, but in the course of tuwo weeks the
cornea ¢leared and healéed completely.”

Union Caxbide Teports that "£looding the rabhit eye with
an excess of the chemi¢al caused a reaction no more
severe than moderate inflammation,"

The ARPI reporis that "naphthalene will cause irritation
twhen it comes in contact with the eye., but no s52ricus eve
injuries have hsen reported.” '

The IL0 notes "eys contact with . . . condensed micro-
crystals may result in punctiform keratitis and even
chorioretinitis." '

Classifications of 2 and 6 are concluded to he mest

.. appropriates. . L
4kin - Classification: 2 and 6
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Output statement numbers: 2, 5b, 7a, 17g, 17i, 20a
Exceptioens: HNone

Stechexr reports "poisening may occur by . . . skin absorption®

and lists signs and symptoms as "nausea, vomiting, headache,
diaphoresis, hematuria, hemolyti¢ anemia, fever, hepatic

necrosgis., convulsions, and coma."”

Acecording te thée APIL, "peisons whe are hypersensitive

‘to naphthalene may get a variety ¢f dermatoses fron handling

it. One patient had an intense generalized erythema and a
weeping, crusted lesion of the scalp following handling of
¢lothing freely sprinkled with naphthalene Ilakas. The .skin

lasions may ¢lesely resemble mycosis fung01des Seperal
women working with a minexal oil c¢ontaining 1 to 1.5 per cent

of naphthalene'deuelope&'a moist dermatitis of the hanfls and
forearms (and, in some cases, of the fawe, necl, abdomen

and thighs). These c¢onditions genarally cleéeaxrx up rapidly

upon removal of the patient from contact with naphthalene.™
The MNCA reports "dermatitis from prolonged or repeated
handling of naphthalene, particularly the c¢rude product,

has been zeported but it is rare.

Union Caxhide reports that the substance smngle sRin
penetration is "estimated to have no skin penetration hazaxd"
and "the undilutéd chemical caused no reaction on the tender
sin of the rabbit belly greater than a faint rednéss of
short duration.™ However, it does indicate "dermatosis™®

developing in "hypersensitive persons."”

Stolman says "an oily c¢ondition of the skin may facilitate
absoxption,“ Patty repoxris "no information is available
¢oncerning skin absorption.” _

Deichman and Gerarde report "fatal hemolytic ahemia has
been described in a neéwborn infant whose diapers had heen
contaminadted with naphthalene wmothbhalls.™ .

The ILO notes "skin contact has been found +o cause

e

exrythenatoekudative dermatitis; however, such cases have

been attxibuted to contact with c¢crude napththalene which
still ¢ontained phenol which is the causitive (sic) agent of the
foot dermatitis encountered amongst workeérs who discharge

mnarhthalene ¢rystallizstien trays.”

Haphthalene has a nelting point range of 165 — 176
degrees F, a flash point of 174 degrees F and a vapor pressure
of 20 degrees C of 0.05 mm Hg. It is 0.003% soluble in
water.

Classifications of 2 anid 6 are concluded to he sufficient
to prevent the cited effects.

Ingestion — Classification: 2 and 6

Output statement anumbers: 19, 20a

Exceptieonsi HNone
locording to the API, "no chronice toxic effects have been
reported as a result of inﬁus{xial exposure to naphthalene.
The toxic manifestations observed after repeated oxal

administrxation are headache, mental depression, digestive . .

disturbances, and nephritis. One c¢ase of acute lymphsdtie
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leuktemia has heen reported in which an attempt was made to
establish & connéction with the long-continued use of
naphthalene as a vermifuge. The ‘dog pathology which has
bean ¢ited herein was used in defendlng this position, hut
‘the significance iz open to question.

The MCAR reports "rare poidoen vases in chlldxen have
occurxred due to eating mothh1lls of naphthalene. The compound
is highly insoluble in the gastrointestinal %fract and is
usually excreted unchanged.”

RAecoxrding to Patty, "rabbits dosed with 1 g oFf naphthalsene
pex kilogram of body weight daily, developéd c¢hanges in the

lens after 3 doses and definite opacity of the lens after 20 dose

A case of a human cataract has been repoxted which may be the
counterpart of the cataracts produced exrperimentally in
rabbits."

Gleason says the "mean lethal dose in nonsensitive
adults may lie between 5 and 15 gm, but no convincing
evidence can he cited in support of this estimate. Six dranms
have been survived, but 2 gm over a 2-day pveried Killed
a b—-year—old c¢hild.”™

According to Spector, the matexial is "toxie for
mammals only in comparatively large doses. Two to three grams
reported to constitute a £atal &oge for man. HMore toxic,
orally, in the presence of oil.

Union Carbide rates the single oral dose in rats as a
"moderate hazard,"” and gives the LD50 as 9.43 gm per kg
hedy weight.

~ Stécher states "poisoning may occur by ingestion® and
list signs and symptoms as "nausea, vomiting, headache,
diaphoresis, hematuria, hemolytic anemia, fever, hepatic
necrosis, convulsions, and coma."

Christensen lists the oral zat LD50 as 1780 mg/kg.

Grant gives a detailed account of the effects of
naphthalene poisoning on the eye. The possiblity is indicated
that repeated ingestion of small guantities may lead to
cataract formation, though "injuxry of human eyes from
systemic poisoning with naphthalene is uncertain, and rather
scantily documented.”

‘It is concluded that classifications of 2 and 6 are
sufficient to prevent the ¢ited effects.

SUBSTANCE TECHNICAL GUTIDELIHNES

The references cited for this dodument indludé:

National Fire Proetection Association, "Fire Protection Guide on Hazardous
Materials,™ 5th edition, 1975 {NFPR)

Manufacturing Chemists' Association, Chemical Safety Data Sheet SD-58
(Men)

¥K.M. Palmexr,; "Dust Explosions and Fires,” Chapman and Hall, London,
1973 {(Palmex)

Koppets Co., Indé., Material Safety Data Sheet (Kopp)

Sun 0il Co., Malterial Safety Data Sheet (Sun)

Kirk-Dthmer, "Encyclopedia of Chemical Technology." 2nd edition,
Vol. 13, p. 670 (K-0)
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Sources of data items used:
I. A. Synoényms: HNFPA-325M, Kopp
Formula: NFPAR-325M
Molecular weight: ADL
Boiling point: HNFPA-325M, MCA, Kopp
Specific gravity: MCA, Kopp
Vapor density: NFPA-325M, MCA, Kopp
Melting point: MCA
. Vapor pressure: K-0
Solubility in water: Sun
Evaporation rate: Eopp
Appearance and odor: NFPA-49, MCK
Flash point: NFPA-325M, MCA, Kopp
Rutoignition temperature:  NFPAR-325M, Sun
Flammable limits: NFPA-325M. MCA, Kopp
Extinguishing media: NFPA-#9, MCA, Kopp
Special fire fighting proceduxes: NFPA-49, Kopp. ADL
Unusual fire and explosion hazards: NFPA-49, Palmer, Sun
Conditions contributing to instability: ADL
Incompatibilities: NFPA-49
Hazardous decomposition products: ADL
Spec1al precautions: ADL
IIT. L. .Steps if released or spilled: Sun, MNCA
C. Waste disposal nethod: Sun, MCA
V. Miscellarneous precautions: IMCA
USE/EXPOSURE AND CONTROL DUCUHENT
References used in the preparation of this document include:
API Toxicological Review, "Naphthalene," American Petroleum Institute,
"~ 2nd edition, 1959 (APID

II. A.

Baskin, &. D. — editor, "Handling Guide for Potentially Hazardous Cénmodities,”
Railway Systems and Management Association, Chicago, 1972 (Baskin)
Considine, D. M., "ohemidal and Proceéss Technology Eneyclopedia,™ MeGraw -

Hill, 1974 (Considiné)

Faith, M. L., Keyes, D. P. and Clark; R. L., "Industrial Chemicals,"
Wiley, 1965 (Faith) |

Internatiénal Laboux 0ffice, "Encyclopedia of Occupational Health and
Safety," Geneva, 1972 (IL0)

Kirk, R. and Othmez, D,,; "Encyclopediz of Chemical Technology.," Interscience,
2nd edition, vol. 7, 19653 veol. 13, 1867 (K-02

"Naphthalene,” American Conference of Governmental Industrial Hygiénists,
Hygienic Guide Séxies; October 1967 (Guide)

nnaphthalene," Dom'Chemiqal Co., HMaterial SdHdfety Datsa Sheet, Sept 19, 1972
(Dow MSDS)

Y"Naphthalene," Hazard Process Index, Hazard Entry No. 131, NTOSH-HSM-
99-73-~62 (HPI)

"NMaphthalene," Roppers Co., Inc¢., Material Safety Data Sheet, May 1969

— (Koppers MSDSY '

"Naphthaléne," Manufacturing Chemists' Asscciation, Chémical Safety Data
Sheet, SD~58, 1956 {(MCA)

"Naphthalene," National Safety Counc¢il, Data Sheet 379, 1970 (NSC)

National Fire Codes, volume 3, "Combustible Sollds, Dusts and Explosives,™
NFPA~-49, National Fire Protection Assoc., Boston, 1973 (NFPA-G9)

A
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Staniqzd Reseaxrch Institute, "Chemical Economics Handbook, ™ Menlo Park,
California. (SRT)
Referentes for Specdific UsesExposure

1. SRI, API, KE-0, ILO
2. HPI, Guide, API, ITLO0, KE-0., SRIL
3, Faith, ILe, HPTI, API, Mek, K-0, SRT

HPI, SRI, API, K-0, .TL(, Considine and NSC were thé references used in
- numbers 4 - 10,
References for Specific Control Methods

NSC, NFPA-49, Baskin, API, Sun MSDS, ILO, Guide, MCA, Dow MSDS and

Koppers MSDS were the references used in all the Specific Control
Metiods.
: RESPFIRATOR TABLE DOCUMENTATIOHN
SUBSTANCE: Naphthaleéene
D. 0. L. STAHDARDE' 10 ppm
WERNING PROPERTIES:
Odor Thresholdf The AIHA Hygiendic Guides report that the odor threshold
of naphthalene is "at least as low as 0.3 ppm."™
Eye Trritation Level: The Hygieniec Guides state that "naphthalene vapor
' igs reaported to cause eye drxritation at 15 ppm or above in air."
For the purposes of this standard., only full facépiece respirators
are permitted.
Evaluation of Warning Properties: Through its odor and irritant effects,
naphthalene can he detected at or helow the permissible exposure
limit. TMNaphthalene, therefore, is treated as a material with good

: warning properties, Gas sorbent respiratory eguipnment is permitted.
IDLY: 500 ppm
Basis for IDLH: There are no useful acute inhalation toxicity data

available upon wWhich to base thée IDLH foxr naphtizlene. The chosen IDLH,

therefore, has bden estimated from the probable lethal oral dose

for an adult of 5 to 15 grams given in the AIHA Hygienic Guides.
Other Toxicological Information: The AIHA Hygienic Guides state that

"naphthalene is readily absorbed when inhaled and may cause eye

irritation, headache, nausea and profuse perspiration. Vomiting,
hematuria, edema and rarely optic neuritis have heen réported in
individuals esposed to high atmospheric eoricentrations. In this

gountry no cthronic effects have been reported as a result of
industrial exposure to haphthalene." The Hygienic Guides note
that under ordinary conditions., naphthalené does not have a gzeat
enough vapor pressure -to result in an IDLH concentration. According
to the Guides, houwevexr, the probable lethal oral dose for an
adult is believed to range frem 5 to 15 gm. "The ingestion of an
overdose of naphthalené causes nausea, vomiting, abdominal pain,

irritation of thé bhladdexr, and bréun or black coloration 6f thé urine.™

The Documentation 6f TLVY's also reports that "according to
Flury and Zernik and Patty, the inhalation of naphthalene vapor may
cause headache, loss of appetite, and nausea. Optical neuritis and
injurxies to the cornea and, in addition, kidney damage have also
bheen reported. Ghetti and Mariani reporited opacities of the lens in
8 of 21 workers who had heen expésed to naphthalene for ahout Ffive
vears. TIngestion of naphthalene in relatively large amounts has
reportedly caused severe hemolytic amemia and hemeglobinuria.
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R hypersusceptibility, probably genetically based, is xecognized.

' "Patty suggested 25 ppm as a tentative limit for naphthalene
vapor in air. He noted that this corresponds to a saturation pressure
of about 25% at 25 degrees €. This value has been used at the Los
Llamos Laboratories, according to_Hyatt and Milligan. Rohbins,
housver, reporied that concentrations in enrcess of abhout 15 bpm rTesulited
in noticealkle irritation of the eves. Soviat authorities recommended
a limit of 4 ppn.

"gerarde also suggested 25 ppm as a tentative limit, noting
that it zépresents 25% of the c¢oncentration of naphthalene wvapor in airx
saturated at 25 degrees C-

"In view of the fact that irritation is experienced at 15 ppm
and that continued exposure may zesult in fairly serious eye
effects, a limit lower than 25 ppm would seem in order. The value
of 10 ppm is recommended as a threshold limit to prevent ocular effects,
but possibly not blood changes in hypersusceptibles.m
9000 ppEm

VAPOR PRESSURE AT 20 C: 0.05 mm Hg
SATURATED CONCENTRATION AT 20 C: Approximately 65.8 ppm or 344 mgsM3
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USE/EXPOSURE AND CONTROL DOCUMENT

Use/Exposure
Inhalation of vapor or
dust and skin contact

with solid or liguid

durxring fabrication and
mixing for insecticidal
usée as flakes, powder.
halls or d¢ales

Inhalation of vaper oz

dust and skin contact

with solid during usé

‘as fumigant (moth repel-

lant and insecticide)

Inhalation of vapor o

dust and skin contact
with s0lid ox liguid
during manufacture,

distribution, and main-

tenance of eguipment and

storage containers

Inhalatien of vapor ox
dust and skin contact
with solid or liquid
duxing use in wmanufacture
of phthalic anhydzide
(used for production of
pharmaceuticals, insecti-
c¢ides, resins, dyes and
plastidizers)

Inhalation of dust or

vaper and skKin contact

with solid or liquid duxing

use in manufacfure of
tefrahydronaphthalene
{intermediate in produg~

+tion of carbkaryl
insectigide) and deca-

hydzronaphthalene (solvent
for resins and coatings)

Inhalation of dust ox

NAPHTHALENE
Principal Route

of Entry
A,B

Currently Used

Control Methods
Local exhaust ventilation;
general diluticon ventila-
tien; personal protective
equipment (resgpiratory pro-
tecdtive devices, protective
clothing, dgloves, goggles,
face shield, aprons, shoes)
good personal hygiene
practice

3

General dilution ventilation;

personal protective eguip-~

ment (gloves); goeod personal

hygiene practice

Local exhaust ventilation;
general dilution ventila-
tion; persondl protective
equipment. (respiratory pro-
tective devices, protective
clothing, gloves, goggles,
face shield, aprons, shoes)
good persconal hygisne
practice; Pprocess enclosure

Local exhaust ventilation:
general dilution ventila-
tion; personal protective
eguipment (respiratory pro-
tective devices, protective
clothing, golves, yoggles,
face ghield, aprons, shoes)
géod peérscnal hygiene
practice; précess enclosure

Local exhaust ventilation;
general dilution ventila-
tion; personal protective
equipment.treSpiraﬁoxy pro-—
tective devices, protective
¢lothing, golves,; goggles,

face shield, aprons, shoes)

good personal hygiene

_pxactioe;_process-enclosure

Local exhaust ventilation;

-r
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vapor and skin ¢ontact

with seolid or liguid during
use in manufacture of
2-naphthel (intermediate

in production of dyes,
vigments, and rubbex
¢hemicals)

Tnhalation of dust oxr A:B
vapor and skin contact

With solid or ligquid duting
use in manufacture of
naphthalenesulfonic agids
(production of dyes, rubber
antioxidants, pharma- :
ceuticals, and tanning
agents) and alkylnaph-
thalenesulfonic acids
(produetion of surface
active agents and

textile treating assistants)

Inhalation of dust or A,B
vaper and skin contact

with soiid oxr liguid during

use in manufacture of
chloronaphthalenes (pro-

duction of selvents,

waxes, plasticizers; use

as cahle coatings and

in storage batteries)

Tnhalation of dust or vapor R,B

ahd skin contact with solid

or liguid during use in

manufacture of nitro-
naphthalenes (production of
dves, rodenticides, rubber
anticxidants}

Inhalation of dust or A,B
vaper and skin contact

with so0lid or liguid
during use in manufacture

of alkylnaphthalenes
(production of surface
active agents, textile
spinning lubricants)

general dilution ventila-
tion; personal protective

equipment (respiratozy pro-
tective devices, protective

clothing, geolvés, goggles,
face shield, aprons, shoes?;
gopd parsonal hygiene
rractice; process enclosure

Local exhaust ventilation;
genaral dilution ventila-
tion; persenal protective
equipneént {(respiratory pro-
tective devices, protectiva
¢lothing, golves, goggles,
face shield, aprons, shoes);
good personal hygiene
pragtice; process englosure

Local ekxhaust ventilation;
general dilution ventila-
tion; personal protective
equipment (respiratory pro-
tective devices, protective
¢lothing, golves, goggles.
face shield, aprons, shoes);
good personal hygiene
practice; process enclosure

Local exhaust ventilation:
general dilution ventila-
tion; personal protective
eguipment (respiratory pro-
tective devieces, protedtive
clothing, golvées, gogules,
face shield, aprons, shoes);
good personal hygiene
rractices process enclosure

Local exhaust ventilation;

general dilution ventila-
tion; personal protective

equipment (respiratory pro-
tective devices, protective
clothing, golves, goggles,
face shield, aprons, shoes]);
good personal hygiéne
practice; process enclosure



NIOSH/OSHA Draft Technical Standard
and Supporting Documentation for NAPHTHALENE

=

Inhalation

Skin and eye contact resulting
in localized irritation
Ingestion

Skin contact resulting in
absoxrption and subsequent
systemic poisoning



