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The bhasic text of this document contains the draft technical standarad
approved by the Joint Review Committee of +thé NTIOSH/0SHA Standavrds
Gomplation Program and the supporting documentation for the substance
PARATHION.

The SCP draft technical standards are recommendations to the Department of
Labor for its considerxation in rulemaking and have no legal status until
final zrules have been promulgated hy that ageney. This dzaft standaxd is
provided £for your information only.

Tha References and Sourves, Respirator Table Docuhmentation and Use/Exposure
and Control Documentation sre the working dociuments used by the various SCP
woerKing groups during the development of the draft technical standard and
sexve as the technical foundation for the standard. The olassification for
each substance and the regulatory statements were derived following a
degision logic established for the various sections of the standazd.
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(a) Befinitions. (1)
to airborne concentrations
cubic meter (mgs/M3) aver
average), as stated in $ 1

Paermissible exposure™ means exposure of employees

of parathion not in excess of 0.1 milligrams pex
aged over an eight-hour work shift (time weighted
910.1000G, Table Z-1.

£2) "Action level” means one-half of +the permissible exposure for
parathicon averaged over an eight-hour work shift.
(b) Initial deterwmination and ewpesure measurement. (1) Each émplover who

has a place of employment
air shall determine idf

in which parathion is released into the workplace
there is any possibility that any emplévee may bhe

enxposed to airborne ‘concentrations of parathion above the permissible
levél., The initial determinztion shall he made each time there is a change
in production, process, or control measures which may zesult in an increase
in airborne concentrations of parathion.

(2) A written record of

the initial determination shall be made and shall

contain at least the following information:

{i) Any information,

ehservations, ox c¢aleculations which may indicate

employee exposure to parathion:
{ii) Any measurements of parathion taken;
{iid) Any enployee complaints of sympteoms which may be attributable to

exposure to parathion: and

(iv) Date of -initial
location within work site,
(3) If +the employex
parathion above the pernmis

edch tork eperation who i

measuretl. The exposure me

detezrmination, work heinyg pexformed at the time,
and employees considered,

detexmines that any employee may be erposed to
sible exposure, the exposure of the emplovee in

5 believed to have the greatest exposure shall be

asurement shall be representative of the maximuii

eight-hour time neighted average exposure of the emploves. _
(4) If the exposure measurement taken pursuant to paragraph (h) (3) of

this section.xeveals emplo
the empleoyer shall:

yee exposure to parathion abeove the action level,

(i) Tdentify all enployees who may be exposed above the permissibla

lavel; and
(1i) Measure the exposuz

e of th: employvees so identified.

{5) TIf an employeg exposure measuzement reveals that an employee is
exposed %o parathion above the action level, bhut not above the pexrmissible

eXposure, thé exposure
three months.
{6) If =an emplovea e
exposed to parathion above
{i) Measure the exposure
(ii)y TInstitute gontrol
section; and

of that employee shall be measured at least every

Eposure measurement reveals that an employea is
the permissible exposure, the employer shall:
monthly of the enmplovee so exposed; ang

. measures as regquizred by paragraph (d} of this

(1iii) Individually mnotify, in writing, within five days, every employee

who is found to be ewxpesed
The employeéee shall also
measurements and of the

to parathion above the permissible exposure.
ba notified of the zesults of the exposuze
correqgtive action being taken to zreduce the

—axposure to below the permissible suposure,

(7) If two consecutive
weelk apart reveal that the
gction level, the emplover

(8) For purpeses of this
occux if the employeéees were

smployee exposilre measuremants taken at least one
employee is ekposed to parathion below +the
may terminate measurement for the employeae.
paragraph, employee exposure is that which would
not using a respiratér.



e,

NIOSH/OSHA Draft Technical Standaxd
and Supporting Documentation for PARATHION

(¢) Methods of measurement. (1) An emplovee's exvosure shall be obtained
by any combination of long texm or short term samples whivh represents the
enployee’s actual exposure averaged ovexr an eight-hour work shift (See
Rppendirx B (IV) of this section).

(2) The wnethod of measurement shall have an accuracy, to a confidence
Level of 95 pereent, of noet less than that givenh in Table 1.

Table 1
Concentration Required Recuracy
Lbove permissible &xposure + 25%
At or below permissible exposure
and above the action level + 35%
At or below the action level T 503
(a2 Compliance. €13 Ko employee shall be exposed to parathion above
the permissible exposure as defined in paragraph (al}(13 of this section.
(22 Employee exposures to airborne c¢oncentrations of parathion shall be

controlled to at ox below the permissible ewxposure hy engineering and work
practice controels.
(1) Engineering and wozrk practice fontrols shall be instituted to redude

exposures to at ox below the permissible exposure, except to +the extent
that such ¢ontrols are not féansible.
{ii) Whergver engineering and work practice controls are not sufficient

to reduce exposures to at oxr below the permissible exposure, they shall
nonetheless be used to reduce exposure to the lowest level feasible and
shall be supplemented by respirators in accordance with paragravh {(d)(4) of
this section. _

€3] Engingering controls. When loeal exbaust is uséed to control
axposure, measurements which demonstrate system effectiveness, for example,
air velocity ox static pressure, shall be made at least every three months.
Measurements of system effectiveness shall also be imade within five davs of

any c¢hange in preduction; prowvess, oz control which might zesult in an
increase in airborne concentrations of parathion.
(43} Compliance with +the permisgsible axposure shall not be achiaved by

the use of respiratoxs except: _
(i) Duzring the {fime period necéssary te install or implement engineering
or. work practice controls; ox

(ii) In woxk situations in which engineering and work practice controls
are not feasible; ox _
— (iii) To supplement engineexring and work practice controls when such

controls £ail to raduce airborne concentrations of parathion to at or bhelow
the permissible exposure; or
(iv) Foxr operations which require entry into tanks or closed vessels; or
(v} In emergencies.
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{5) Where resSpirators are needed and rermittéed undex this paragraph to

reduce employee exposure, +the employer shall sélect and pxovide the

appriopriate respirater from Table 2 and shall ensure that the amployes uses
the respirator provided. TWhen an employee informs his employer that he is
enperiencing eye dirritation £from parathion while wearing a respiratorxr
allowed in Takle 2, the employexr shall provide and ensure that the employee
use an eguivalent respirator with a full facepiece, helmet, or hood.

TABLE 2 RESPIRRTORY PRDTEGTIOH YCOR PAR&THION

Particulate or Vapor
Concentration _
1 mgs-M3 or less Any chemical caxrizidge respirator with organic vapor
cdrtridge(s) and dust, fume., and nist filter(s).xx
Any supplied-air respirator.
Any seli-contained hzeathing apparatus.
5 mgs/t3 ox less A chemical cartridge respiratoxr with a Full facepiece, organ
vapor cartridgel(s) and dust, fume, and mist filtexr(s).*®*
A gas mask with a chin_style or a front-or bacK-mounted orga
vapor canister and dust, fume, and mist filter, ¥%
Any supplied-air respirator with a full facepiece.,
helmet or hood.
Any self-contained hreathing apparatus with a full
facepieds.
20 mgsM3 or less A powerad chemidal c¢artridge respiratéer with an oxganic _
vaper cartridge and high efficiency particulate filtex.*¥
A Type C supplied-air respirator operated in pressure-
damantd or other positive pressure or continuous-flow
mode.
Greater than Self-centained breathing apparatus with a full facepiece
20 mgsTi3 ox operated in pressure-demand or other positive pressure
éentry and tode.
egcape from T T T T T T s s s m s e e s = = s = e e e
unknouwn A conbination respirator which in¢ludes & Type € supplied ~
concentrations ‘alr respirator with a £ull facepiece operated in pressure -
demand or other positive pressure or continucus~fliow node
and an'auxiliary selfr-contained breathing apparatus
operated in pressure-demand or other positive pressure mode.
Fire Fighting Selimcontqined-breathing apparatus with a full facepiece
operated in pressure-demand or other positive pressuze

Iy
-
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mode .
Escape Any gas mask providing protection against organic vapors and
particulata51

Any escape self contained breathlng apparatus

¥ Use of supplied—aix suits may be necessary to prévent skin contact and
respiratozry exposure from airbhozrrne toncentrations of narathion.
Supplied-air suits should he selecied, used, and maintained under the
immediate supervision of persons Knowledgeable in *the Zimitation and
potential life endangering characteristics of supplied-air suits. Where
supplied-air suits are used above a concentration which may be
immediately dangerous +to life and health (20 mgst3), an auxiliary
- positive~pressure self-contained breathing apparatus must also he worxin.
*%  Including pesticide zrespiratoers which mzet thée reguirements of this
¢lass.
(6 Respiraters shall beé approved by the Mining Enforcement and Safaty
Administration (formerly Buzxeau of Mines) or by the National Institute £ox
Cccecupational Safety and Health under the provisions of 30 CFR Part 11.

(7)) The employexr shall institute a respiratory protection program in
agcordance with % 19710.134(L), (d)., Le), and (£I.
e Fire and safetly. (1) The employer shall familiarize himself with

the information contained in the Substance Technical Guidelines (Appendix B
of this secvtion) Foxr parathion.

2) Parathion shall be stored so as not to dome in contact with strong
ogidigers.

(£l Personal wproteétive eguipment. (1) Employers shall provide and
ensure that employees use appropriate protective c¢lothing and egquipment
necessary to prevent any possihility of skin contact with parathicn. Face
shields shall comply with % 1870.133 (a)(2), (aY(4),(ad{5), and (a)(6).

(2 fmployers shall ensure that employees whosé c¢lothing has had any

possibility of being contaminated with parathioen change into uncontaminated
c¢lothing before leaving the work premiseés.

t3) Empleyers shall énsure that clothing which has had any possibility
of being contaminated with parathion is placed in ¢losed c¢ontainers fox
storage until it can be discarded or until the employer provides for the
removal of parathion from the clothing. If the clothing is to be laundered
or otherwise ¢leaned to remove the parathion, the employer shall inform the
person parforming thé operstion of the hazardous properties of parathion.

{4) Whexe there is any possibility of éxposure of an emploéyee's hody to
pardthion, employers shall provide fagilitiés for guick drenching of the
body within the immediate work area for emergency use.

(5) ' Employers shall ensure that non-impervious c¢lothing which becomes
contaminated with parathion be removed immediately and not reworn until the

—parathion is removed from the clothing. _

{6) Employexrs shall provide and ensure that employees use splash-proof
safety goggles uwhich womply with $ 1910.733 (a)(2)-(a){6) wheres there is§
any possibility of parathien dontacting the syes.

1
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the immediate work
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€ 1g any possibility that an employee's eyes may be
n, employers shall provide an eye-wash facility within
area for emergenty use.

disnoesal. In the event that liguid parxathion is spilled

the empleyer shall
up the spill.

(h) Sanitation.
hecomes contaminate
mild detergent and

{2 Emplovers
Wwith parathion wash

immediately provide available ventilation and then clean

(1) Emplovers shall ensure that employees whose skin
d with parathion immediately wash or ghouer with soap o
water to remove any rarathion from the skin.
shall ensure ‘that all employees subject %0 skin contact
with scap or mild detergent and water any areas of the

body which may have contacted parathion at the end of ecach worlkday.

€3) Emplovers
where parathion is
1) Emplovers

shall ensure that employees do not eat or smoke in areas
handled, processed oxr stoxrad. _ _
shall ensure that emnployveées whe handle parathion wash

their hands thoxoughly with soap or mild detergent and water bhefore eating,

smoKing ox using to

ilet facilities.

(i Training and information., (1) Each emplover who has =& worxkplace in

which parathion is
Appendixes A, B
readily available %

(23 Each emplo
action level withou
have any possibil
employees who work

(i) Inform aff
Substande Safety Da

(ii?) Advise af#
te parathion,

(iii) Instruct
development of sign
listed in. Appendix

(iv) Provide
precautions of safe
protective equipmen

preésent shall keep a copy of this ‘regulation with
and € at the workplace. This material shall be made
o affected employees. _
yer who has eamployees exposed to parathion above the
t regard to the use of respirators, or employees who may
ity of skin contast or eye contact with parathion, oz
where a spill of parathion may occur, shall annually:
scted employees of +the information contained in ‘the
ta Sheet for parathion (Appendix A of this se¢tionl);
ected employees as to the signs and symptoms of exposure

affected employees %o advise the enployer of the
s and sympltoms of overexposure to parathion which are
A of the section; and

trainihg te ensure that employees understand the
use, emergency proceldursas, and the c¢orrxect use of
t rZelative te parathion.

(j) HMedigal sur
procedures as requi
performed hy oz
amployse.

{2) Preplacement

veillance. €1) The eénployer shall provide medical
red by this paragraph. A1l nmedical precedures shall be
under +the supervision of a physician a% no ¢ost to the

medical sxaminatien. The employer shall wmake available

to each emplovee
concentrations of
use of respiratoers,
eye contact with
include the f£ollowi
iy A& wedigal

whe is éxposed, o6r will be exposed, <%to airborne
parathion above the action level, without regard to the
or employees who may have any possibility of skin oz
parathion, a preplacement medical esaminatien which nust
ng H . .
history and yphysical examination with emphasis on the

=-lungs, skin, nervous system, and heart.

i
-

(ii)» A determin
cells.
(3) Pariodic me

ation of cholinésterase activity in serum and red blood

each employee eXpos
action level, wit

dieal examination. The employer shall make available to
ed to airborne concentrations of paxathion ahove the
hout regard to the use of zespirators, or employees who
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may have any pessibility of skin oxr eye contact with oparathion, from ‘the
date of the employee's fixst exposure, a periodic medical examination which
must include the follouwing:

(i) A mediwal history and physical examination with emphasis on the
lungs, skin, nexvous system, heart to he performed annually;

(ii} & dete;mination of chelinesterase activity in sexum and red blood
cells to he performed guarterly.

(4) Alternative medical nrocedures. I% the ewamining physician chooses
to use alternative medical procedures to those specified 4in paragraphs
(33(2) and (3)(3) of this section, the employer may accept such alternative
medical procedures as meeting the reguizements of this section provided
that the employex: _

(i) Obtains a statement f£rom the examining physician setting foxrth the
alternative medical procedures, -the rationale .for substitution, and
evidence that they will be equally affective;

Lii) TInfoxms each exposed worker of the fact that alternative medical
procedures to those reéequired in paragraphs (3)¢2) and (33(3) of +this
section are to be mafle availsable.

{5) TInterim medical ewsmination. The employer shall provide an interim
medical examination including a determination of cholinesterase levels fox
the enmployee if the employee informs the amployer of any of the signs ox
symptons of exposure to parathion which are listed in Aypendix A or at
anytime overexposure to parathion is suspected. '

(69 Informing the phyvsician. The employer shall provide to the physician
rerforming any medical ewamination requiréd by this section the following
information: _

(i) A copy of this regulation with Appendixes R, B, and ¢ for parathion;

(ii) A description of the affected employee’'s duties as they relate to
his exposure to narathlon,

(iii) A fescription of any personal protective eguipment and respirators
reguired to he used;

Tiv)} The results of any measurements which may indicate the affected
employee's exposure:

(v) The affected employee’s anticipated exposSure level; and

(vid Upon reguest of the physician; any available information from
previous medical examinations of the affected employee.

(7) Where a medical examination is requized by paragraphs (j)(2), (33(3),
or (3){5) of this section, Following such examination the employer shall
obtain From the examining physician a written opinion which conforms with
paragraph {(jJ{(87) of this section.

(8) Physician's written ovinion. (i} The physician’s uritten opinion by
the examining physician shall specifically state:

(3) Whether the employee has any detected medical condition which would
place the eamployee at increased <risk of material impairment of the
employee’ g health from exposure to naxathlon,

{(B) Any recommended limitations upon the employee's exposure to parathion
» including limitations upoen the use of personsl protective eguipment and
respirators;

(€ That the employes has been informed by the physician of any detected
medical donditions which require further medical examination oxr ireatment.

(ii) The physician's written opinion shall not reveal specific medical
flndlngs or diagneses unrelated to the employee s employnant.
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tiii) The employer =shall provide +the employee with a copy of the
physician’'s written opinion.

(9) Results of tesis. Where a preplacement or periodic medical
examination is required by paragraphs (j){(2) ox (32¢3) of +this section,
following such examination +the enplover shall obtain from the examining
physician for inclusion in the emplovee's medical record:

(i) A recording of the results of the cholinesterase determination;

(i1l Where alternative medical procedures have Dbeen rerformed in
accordance with paragraph (j)(4) of +this section, a recording of such
alternative procedures.

(10) HNo employees shall be exposed to rarathion in such a way as would put
the emplovee at increased risk of material impairment of his health From
such exposure. The employez shall bhase this decision on any information
available including the physician's written copinion.

ﬁ11) Ho medical procedure which would be performed pursuant to paragraphs
(33(2) or (31)(3) of this section need be performed if records of an previous
such procedure performed wlthln the past sin wmonths are acceptable to the
examining physician.

(12) Tf an empleyee zrefuses any reguired medical examination, fthe
employer shall infoxm the employee of the possible health c¢onsequences of
such refusal and obtain a signed statement from thée employee lndlcatlng
that the employee understands the risk invelved by refusal t6 be examined.

' (13) The enployer shall provide emergency medical treatment for any
employae injured through éxposure to pavrathion.

(k) RecordKeeping. (1) Exposure determination. (i) The employer shall
keap an adceurate record of all determinations raqulred to be made pursuant
to paragraph (b)(1) of this segtion.

(ii) This <zrecord shall idinclude <the written determination reguired in
paragraph (b} (2) of this section,.

(iidi) This record =shall be maintained until repliced by & more redent
recoxrd.

(2) Exvosure maasurements. (i) The employer shall keep an accurate
record of all measurements taken to determine employee exposure to
parathion.

(ii) This record shall include:

{B) The date of measurement;

{B) COperations inveolving exposure to parathion which are being moniteored;

(C) Sampling and analytical method used and avidence of thedir accuracy;

(D) HNumber, duration, and xésults of sanples taken; and

(E)} HName, social segurity number and exposure of the employvee monitored.

(11i) 7This record shall be maintained until replaced by a more recent
record but in no event for less than one year. _

(3) Heghanical ventilation. (1) When mechanical ventilation 1s used as
an engineexring contrel, the employer shall maintain an accurate record of

the measurements demonstrating the effectiveness of sueh ventilation
reguired by paragrarh (d)Y(3) of this section.

e

(ii3} 7This regord shall include:

(A) Date of measurenent;

(B} Type of measuremeént talien;

{C) Result of measurement,

(iii) These xecoxrds shall be maintained for at least one year.
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(3) Emplovee training and information. (i) The emplover shall keep an
accurate record of &@ll employaa tzaln;ng and Information required by
raragraph (i) of this section.

(1i) This xecoxd shall include:

(A} Date of training:

(B} MName and social segurity number of emplovee trained;

(C) Content oxr scope of training provided.

(1idi}) This =zxecord shall be imaintained until replaced by a more recent
recoxd,

{5) HMedigal surveillance. (i) The employexr shall Keep an accurate
record of employes medlcal survelillance requlxed by paragraph (75) of +this
section.

¢ii) This record shall include:

(R) The namke and sceial security nunber of the employee;

€B) DResulis of tests reguired by paragraph (33(2) and (33(33 of this
section and results of any tests conducted pursuant to paragraphs (FI(#) of
this section; '

{C) Any employee medical complaints relative to exposure to parathion;

{D) A copy of information provided t¢ the physician pursuant to paxagrarh
CFYChICiiy, (idid, (ivd), (v}, and (vi) of this section.

(E) Physicdan's written opinion; and

(F) & sidned statement of any refusal to be examined.

(4ii) This zrecdord shall he maintained for the duration of and for five
vears after termination of the employment of the affected emplovee.

(6) Acgmss to records, (i) A1l records reguired to be maintained by
this sectien shall be made aveailable upon request to authorized
representatives oi the Assistant Secretaxy of Labor for Oc¢cupational Safety
and Health and the Director of the HNational Institute for Occupational
Safety and Hesalth.

(ii) Each employee or foxmexr employee shall have accéss to the éxposure
determination and exposure measurement records required to be maintained by
this sec¢tion which indicate his own exposure to parathion.

{iii) Employeée medical recoxrds regquired to he maintained by this section
shall be nade avallahle upon written request to a phy51c1an designated by
the employee oxr former employee,

{1) Emplovee observation of measurement. (1) The employer shall give each
emploevee or his repréasentative an opportunity toe observe any measurement of
his exposure to parathion which is conducted pursuant to this section.

(2) When obsexvation of measurement of émplpyee exposure to paxrathion
requires -entry into an area uhere the use of personal protectlbe_ devices,
inc¢luding respiratoxs, is reguired, the ohserver shall be provided with and
required to use such squipment and comply uwith all other applicable safety
procedures .

(3) Without interfering with the measurement, observers shall be entitled
to:

(i) Recd¢eive an explanation of the measurement procedure.

(i) Visually observe all .steps zrelated +to the measurement of the
airboxne concentration of parathlon that are beinyg performed at the place
of exposure; and

(idi) Record the results ohtained,

o
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The information contained in the following appendixr for parathion is
neither intended, by itself, to creste any additional obligations not
othexruwise imPOsed; nor detract from any existing obligetion. To the @xtéent
the information supplements this regulation for parathion, it is advisoty
in nature.

LPPENDIX R

SUBSTANCE BAFETY DATA SHEET
FOR PARATHION

SUBSTANCE IDENTIFICATION

Al
B.

C.

HERLTH
a.

Substance: FParathion

Permissible. Exposure: 9.1 milligram of parathion per cubic
meter of air (mygrsM3) averaged ovéer an eighi~hour work shift.
Appeardnce and Odoxr: Yellow to daxk brouwn ligquid with a

characteristic odor, like garlic
HAZARD DATA

Ways in which ‘the chemical affects your lbedy: Parathion can
affect your bhody if you inhale it oxr if it comes in contact
uith your eyes ox skin or if you swallow it. Tt may enter

your body through your skin.

Effects of Overexposure:

1. Shert-texm Exposure: After dnhalatien of parathion,
breathing and eye effects are the F£irst £o appear.
Thesé& include tightness of the c¢hest, wheezing, a bluish
discoloration of the sKin, small pupils; aching 4in  and
behind. the eyes, blurring of vision, tearing, runny
nose, headache, and waterxing of the mouth. After
swallowing raxathion, loss of appetite, nausea,
vomiting, abdominal c¢ramps and diarrhea may appear
within twoe hours. After skin. absorption, sueating and
twitehing in the area of absoxption may occur usually
within 15 minutes to four houfs, Kith severe
intorication by all routes, in addition +to the above
symptoms, weakness, ganexalized twitehing and paralvsis

may occur and Dbreathing may stop. In addition,
dizziness, confusion, staggering., slurred speech,
generalized swaating, irregulay or slouw heaxtheat,
gonvulsions and coma MAY ouvgur.

2. Lony tézm Exposure: Repeated exposure to parathion may
make you more sus¢eptible to the effects of +this and
related chemicals. Repeated exposurxe to concentrations

which are too small to produce symptoms after a single
exposure may result in the onset of symptonms.
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3. Reporting Signs and Symptoms: You should inform your
employer if you develop any signs or synptoms and
suspect that they are caused by exposure te parathion.

EMERGENCY FIRST ATD PROCEDURES

.

Eve Exposure: If parathion or parathion mists gat into vour

eyes, wash youxr eyes immediately with large amounts of water,

lifting +the lower and upper 1ids occasionally. Get medical
attention immédiately. Contact lenses should not bhe isorn
when working with this chemical.

8Ein Exposure? It parathion er paxathion nists get on your

skin, immediately wash the centaminated skin using socap or

nild detergent and water. If parxathion or parathion nmists
penetrate through vyouxr c¢clothing, remnove the ¢lothing
immediately and wash the skin usihg soap or mild detergent

and water. Get medical dattention immediately.
Breathing: If wyou or any co¢ther person hreathes in latge

amounts of parathien, move the exposed person te fresh air at

onge . If  breathing has  stopped, pexrform axtificial
respiration. Keep the affected person warm and at rest. Get
medical sttention as soon as pogsible.

Swallowing: When parathion has bheen swuallewed and the person
is conscious, give the person large gquantities of water
immediately. After the water has been swazllowed, try to get.
the pexson to vomit by having him teouch the Dback of his
throat with his finger. Do not make an unconscious person

vomit., Celt medical attention immediately.

Rescue: Meve affected person from the hazardous exposurxe.
If the exposed person has been overcvomne, notify someone else
angd put. into effect +the established emnergency rescue
procedures. Do not become a casuality yourself. Understand
youy emergency rescue precéedures and Enow the locations of
the emergendy rescus equipment before the nead arises.

RESPIRATORS BHD PROTECTIVE CLOTHING

h.

Raspirateors: Regpirators arxe not the best way to contxol
exposure te parathien. ¥You can only be reguired to wear them
for routine use if your employer is in the process of

installing ¢ontrols oxr contrel measures ¢ prove inadeguate.

You may bhe required +to ivear réspirators for norn-routine
activities ot in emerxgencies. If respirators @re worn, “they

must have a Mining Enforcement and Safety Adwministration

(MESR) ox National Institute Hfoxr Oc¢cupational Safety and
Health (NIQSH) approval label. (Cilder xespiratoxs may have a
Bureau of Mines approval lahel.) TFor effective protection,

respirators must fit your face and head snugly. Respiratots
should not bhe loosened or removed in work situations wheze
there Use is zegquireg. If wvou can smell parathion while
wearing a respirator, the respirator is nict working
corraectly; go immediately +to Ffresh aixr. If you experience

difficulty breathing while wearing a respizator, tell youx
emplover. .
Protective Suits: In scme wWoerk situations the wearing of

supplied-air suits or other impervious coverings such as acid
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suits may be necessary. Your employver should instruct vou in
their prower use and operation.

Protsctive «Clothing: You must wedr appropriate protective
¢lothing and egquipment to prevent any possibility of skKin
contact with parathion. Replace or repal¥ impervious
¢lothing that has developed leaks.

Eye Protection: You must weax splash-proof safety goggles

tthere there is any possibility of parathion contacting your
eyes .

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A.

B.

I..

ACCESS
a,.

Parathion must bhe stored in tightiy c¢losed containers in a
well—-ventilated axea away Ffrom strong oxidizexs.

If wour  work c¢lothiny has had any possihility of heing con-
taminated with parathion, you must change into uncontaminated
clothing hefore leaving the work premises.

You must Immediately remove any non-impexvious clothing tkat
baecomes contaminated with parathien and this clething must
not be reworn until the parathion 4is removed freom the
¢lothing.

If your skin bhecomes contaminated with pargthion, you must
immediately wash 6r shower with soap or wmild detergent and
water to rémove any parathion Froem your skin.

If you are subject to skin contact with parathion, at the end
of each work day vou must wash with soap orx mild detergent
and water any areas oFf the body which may have contacted
parathion.

You must net eat or smoke in areas where parathion is
handled, processed or stored.

I£f vyou handle paxathion, vou mufdt wash your hands thoroughly
with soap ox mild detergént and water before eating., smoking
and using teoilet f£acilities.

guick drenching facilities and eye flushing facilities, uhere
provided, must be readily available and you should ¥nouw where
they are and houw to opexrate them.

Ask your supe:vigor-uhexe parathion is used in your woxk area

and for any additional safety and health rules. '
TO INFORMATION

Each year your emplover is reguirzed to inform you of the
information contained in this Substance Safety Data Sheet for
paxathion. In addition, your emplover must instruct you in
the safe use ¢f parathien, -emexrgency procedures, and the
correct use of proitective eguipment.

Your emplover is required te determiné whether you arxe heing

erxposed to parathion. You or your representative have the
right to observe employee exposure measurements and to recozd
the results obtained. If youxr employer determines +that you
are being ovarexpdsed, he is regquired to inform vou of the

aXposure and the agtions which are heing *taken to reduce your
exdposure.

Your employer is reguired to keep records of your eXposure
and medigal exwaminations. Your empleyer is reguired to keap
exposure data £for at least one year and to Kesp medigal data
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during your employment; and for a pexicd of five years
folliowing your termination of employment. Your emplover is
reguired to make the enposure data available to you upon your
reguest. Your employer idis also ‘regquired to reléase your
nefdical records to your physician upon youkr written =zrequest.

D. Your emplovexr must give vou - copy of the physiciang writiten
opinion for a&ny physical examination reguirxed by this
standard.

NOTE: The information contained in the following appendix for parathien is
nzither intended, by itself, +to cxreate any additional obligations not
otherwise imposed., noxr detract from any existing obligation. To the extent
that the information supplements this regulation for parathion, it idg
advisory in nature.

APPENDTIX B

SUBSTAMNCE TECHNICRL-GUIDELIHES

PARATHION
I. PHYSICAL AND CHEMICAL DATA
A, Substance Identification
1. Synonyms: o,o-diethyl-o,p-nitrophenyl phosphorothiocate;
‘ethyl parathion
2. Formula: (C2H50)2 PSOCEHLND2
3. Molecular uweight: 291.3
B, Physical Data
1. Boiling peint (760 wmm Hgl: 375 C (707 F) (calculated)
2. Specific gravity (watsr = 13: 1.27
3. Vapor density (air = 1 at boiling point of
parathien)® HNot applicable
b, Meilting point: & C (43 Fl(puzre grade); 0 ¢ (32 F)} (technica
5. Vapor pressurée at 20 ¢ (68 F): 0.0004 mm Hy
6. Solubility in watex, % by waight at 20 C (68 F): .00002
7. Evaporation rate (butyl aceitate = 1): Not applicable .
8. Appearance and odox: Yellow to dark brown liquid with
a characteristic odor, like garlic
IT. FTRE, EXPLOSION AND REACTIVITY HAZARD DATA
A. Fire
1. Hot ¢ombustihle
B. Reactivity
1. Conditions contributing to instability: Temperatures

above 100 € (212 F) may cause de¢omposition so that
containers buxst.

2. Incompatihilites: Contact with strong oxidizers may
¢ause fires and sxplosions.
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3. Hazardous decemposition produgts: Toxie gases and
vapors (such as oxides of nitrogen, rhosphozus and
sulfur, and carbon monoxide) may be released when
varathion decomposes.

i, Specinl - precautions: Parathion will attack some forms

of plastics, rubber and coatings.
LEAK AND DISPOSAL PROCEDURES
If parathion is spilled or leaked, the fellouing steps should
be taken:
1. Ventilate area of spill or leak.
2. Collect for reclaimation, or absorb in vermiculite, dry
sand, earth or a similar material.
Persons not wearing protective eguipment sheuld be restricted
from areas of spills or leaks until cleanup has heen
compieted.
WHaste disposal methodsy Parathion may he disposed of hy
absoerbing in vermiculite, dry sand, earth or similar material
and disposing in sealed contesiners in a secured sanitary
land£f4iil.

MONITORING AND MEASUREMENT PROCEDURES

i.

EX¥POSURE ABOVE THE ACTION LEVEL: Measurements taken for the
purpose of determining employee exposuré under this section
are best taken such that the eight-hour exposure may he
deternined from a single eight-hour sample oxr +two four~hour’
samnples. Several short-time interval samples (up to 20-
minutes) may also bhe used to determine the average -ewposure
level. Air samples should be taken in . the employea's
breathing (air that would most nsarly represent that inhaled
by the employeel. Sampling and analyses may be perfoxrmed by
collection of the particulates and wvapors wusing a high
efficiency membrane Ffilter followed by an adsorption tube
with subsequent chemical analysis of hoth the £ilter and
adsorption +tube. Detédtox tubes certified by NIOSH undex 42
CFR paxt 84 or other direct-reading <devices c¢alibzated to
neasure parathien may be used. The method of measurement
nust determine the c¢oncentration of parathion to ©plus or
minus 35%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measurements under this section should be essentially the
same as desc¢ribed abhoveé. Moxre than three (3) measurements
should be taken during the work shift so +that incressed
confidence may be placed in the judgement +that the employeae
hag or has not, in fact, been exposed in ercess of +the
permissible limit. Samples should bhe collected as descrihed
in paragragh IV. A. Labhoratories rerforming chemical
analyses should be ageredited in Industrial Hygiene Chemistry
by the American Industrial Hygiene Association. The nethod
of measurement must determine the concentration of parathion
to plus or minus 25%.

METHODS Methods meeting +these accuracy reguirements are
available from the National Technical Information Service, U.
g. Department of Colimerce, Springfield, Virginia 22161 undex
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the title “HNIOSH Axalytical HMethods for Set TY (Order number

) 549 6.8:0,80.8.0
D. QUALIFIED PERSOHNS: Since many of the duties relating to
employee protection are dependent on the rasults of

nonitoring and measuring procedures, employers should assure
that the evaluation of employee exposures is performed by &
competent industrial hygienist ox other %technically qualified

pPeErSon.
v, MISCELLANEOUS PRECAUTIONS

A Store pdrathicen in tightly <closed c¢ontainers in a well

ventilated area.

B. Use of supplied-air suits ox other impearvious coverings (such
as acid suits) may be necessary to prevent skin absorption
from parathion. Supplied-aiz suits should be gsléected, used,
and maintained undexr the immediate supervision of persons
Enowledgeahle in the limitations and potential life
endangering characteristics of supplied-air suits.

c. Employers should advise émplovees of all axeas and operations

where their exposure to parathion could occur.
VI. COMMON QPERATIONS

Common operations in which exposure toe parathien is likely to occurxn

are® During its production and its use as an insecticide.
NOTE: The information contained in the following sppendix for parathion is
neither intended, by itself, to «create any additional obligations not
oftherwise imposed, noexr detract f£rom any existing obligations. To the
extent the information suppléments this regulation fox parathion, it is
advisory in nature.

APPENDIX € ~ MEDICAL SURVEILLANCE GUIDELINES

I. ROUTE OF ENTRY
Inhalation: sKin absorptien: ingestion,
IT. TOXIGCCLOGY

Parathion 4is an anticholinesterase agent; absorptioen may cceur from
inhalation of the vapor oxr mist, from skin dbgoxption of the liquid, .oxr

frem ingestion, Signs and symptoms of overexposure are caused by the
ingctivation of +the enzyne cholinesterase, which zresults in the
decumulatien o©f adetylcholineg at synapses in the nervous system and
skaeletal and smooth muscle secretory glands. The seguence of the
development of systemic effects varies with the route of entry. The
onset of signs and symptoms may occcur promwptly or may be delayed for up
to 12 houxs, After inhalation, respiratory and ccular effects are the
first to appear, often within a few minutes after euposure. Respirateory
effects includg tightness in the chest and wheezing due to

bronchoconstriction and excessive bronchial secratien: laryngeal spasms
and excessive salivation may add to the respiratory distress; cyanosis
may alse ec¢our. QOcular effects include miosis, aching in and behind the
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eyes C(attrxibdbuted to ciliary spasm)., blurring of distant vision, tearing.,

rhinorrhea, and <£rontal heagache,. After ingestion, gastrointestinal
effacts, such az apoxexia, nausesa., vowmiting, abdominal cramps, and
diarxrhea appeay within 15 ginutes to 2 hours. Efter sXin ahsorptioen,

localized suweating and muscular £asciculations in the immediate area
ococur usually within 15 minutes to 4 hours; skin absorption 4is somewhat
greater -at higher ambient temperatures, and is increased by the presence
of dermatitis, With severe intonication by all »routes, an excess of
acetylcholine at the neuvromuscular junctions of skeletal muscle causes
Wweakness aggravated by exertion, inveluntary twitchings., fascid¢uliations,
and eventually paralysis; the most serious consequernce is paralysis of
the respizato:?_muscles, Fiffects on the centzal nervous system include
giddiness, confusion, ataxia, slurred speech, Cheyne—-Stokes respizxation,
convulsions, coma, and loss of reflexes. The bleood pressure may fall to
low levels, and cardiac¢ ixregularities inc¢luding complete heart bhlock may
ogcur; these effects may.sometimes be reversed by establishing adequate

pulmonary ventilation. Complete symptomatic —reécovery usually ocours
within 1 weelk; inereased susceptibility to the affects of
anticholinesterase agents persists £for weeks after exposure. Daily

exposure to concentrations which are insufficient +to produce symptoms

-following a single exposure may result in the onset of symptonms.

Continued daily exposure.may be follouwed by iﬁczeasingly severe effoacts.
A few drops of technical parathion in the eves of animals have produced

lacrimation and moderate conjunctivitis. The minimum lethal oxal dose of
parathion foxr humans has been estimated to xzange from less +than 10 mg up
to 120 mg. In a study of 115 workers exposed to parathion under varying

conditions, the majority esxcreted significant amounts of p-nitrophenscl (a

metaboelite of parathion) in the urine, while only +those with heaviex

exposuzes had a measurahle decrease in blood chelinesterase.

ITXT. SIGNS AND SYMPTOMS

Miosis, =aching in and behind eves, blurxing of distant visioen, tearing,
rhinorrhea, fromntal headache; tightness in the chest, whéeming, laryngeal

sSpasm, exgcessive saldivation, c¢yanosis; anorexis, nausea, vomiting,

abdominal c¢ramps, diarrhes; localized sweating: muscular fasdiculations,
wealiness sdggravated by exertion, involuntary tuitehings, paralysis;

giddiness, confusion, ataxia, slurred spéech, Cheyne-Stokes respiration,

convulsion,  c¢oma, loss of zeflexes; low hlood pressure, cardiac
irregularities including complete heart block; skin and eye dirritation
from direct contact,

SPECIAL TESTS

Serial measurements of cholinesterase activity in plasma and erythrocytes

are helpful in monitoring an individual for effedts of chronic exposure.

They axe also helpful in confirming diagnosis of intoxication. Although
these values show considerable variation in the normal populatien, ‘they
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will usually be depressed well below the normal range hefore any symptionms
due to systemie anticholinesterase intoxication arxe evident, Such values

do not reflect the activities of the corresponding enzymes in the nexvous
system or other tissues. The presence of significant amounts of p-

nitrophencl in the urine is an indication of absorpition of parathien.
TREATMENT

Remoéve ZLrom exposure. Immediately £lush eyes with water and wash skin
with soap or mild detergent and water. If swallowed and +the person is

CONSCLOUS , induce vomiting. Observe for wconvulsions and dinitiate

appropriate treatment: The physician should become thoroughly familiax
with the wuse of atropine sulfate and 2-PiAM (and other cholinesterass
reactivators) which are antidotes. In very severs CASes. the ordexr of
treatment should He a% follous: 1)} Axtificial resuscitation, if

reguired; 23 Atropine sulfate, 2 to 4 my (1730 to 1.5 grainl

intravenously. Repeat at 5 to 10 minute dintervals until signs of
atropinization appear (dry, f£lushed skin and tachycardia as high. as 140

pexr minute); 33 Z-PAM, slowly, intravenously, 1t g Zoxr adults; )

Symptomatic treatment. In the moze usual case, progeed as follows: 13
Atropine sulfate, 1 to 2 myg {1/60 to 1,30 grain), if symptows appear. TE
excassive secretions occur, Keep the patient +fully atropinized. Give
atropine sulfate every hour up te 25 to 50 my in o daysy 2 2-PAM, slouly,
intravenously, 1 ¢ Ffer adults, if the gatient £ails to respond

‘satisfactorily te atropine sulfate. HNeither atropine nor 2-FAM should bhe

taken by workers as a pronhylactic measure.

vT. SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
A. GENERAL
Most reported effeats of rarathion are caused by its
anticheolinesterass properties. In oceupational <¢aszses, illness 1is
freguently delayed  several houzs. Relatively incapacitating
symptoms of nausea, cramps, discomfort in the <chest, and muscular
twitchings often follow initial giddiness, bluxrred wvision. and
headache only after a period of 2 to & hours. Miosis may appear
late and mydriassis may actually be present as a reaction to the
discomfort and apprehension assocgiated with boisoning. Skin
absorption is an importani route of entry. It is impox%ant that the
physician beceme familiar with plant operating conditions in which
ex¥posure to parathion occurs. Those with skin disease may not
tolerate the uearing of protective clothing and those with chronic
raspixratory disdase may not tolerate the wearing of neygative

bressure respirators,
B. PREPLACEMENT

The following medical procedures _must be made available to each
employee who is exposed to parathion:
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1. R complete history and physical examination -- The purposs is
to detect preexisting conditions that might place the exposed
enployee at ingreased risK, and to establish a baseline Ffor
future healfth monitoring. Persons with a history of redused
Pulmonarxy Ffungtion., convulsive disorders, or recent esposure
to anticholinesterase agents would be expected +to be at
increased risk from éwposure. Examination of the respiratory
system, nervoeus system, cardiovascular system, eves, and
attention 1o the cheolinesterase levels in the blood should hbe
stressed. The skin should be euwamined for evidence of
ch¥onic disorder.

2. Cheolinesterase determination +=- Parathion ¢auses depressed
levels of acitivity of eholinesterase in the Seérum and
erythrogytes. The chelinestexrase activity in the serum and
erythrocytes shall be determined by using medically
acceptable biochemical tests prior +te¢ any new pvexriod of
eXposure.

c. PERIODIC EXKNIHATIOHS
The above medical examinations are to be repeated on an annual
basis, with tha exception of the chelinesterase determination which
shall be pexformed gquarterly or at anytime overexposure is suspected
or signs or synptoms of toricity occcur.
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REFERENCES AND SOURCES
PARATHION
1910.1000

Personal Protective Equipment, and, (h) Sanitation

Skin:

Gleason, "Clinical Toxicology oFf Commercial Products,”

third edition; Grant, "Toxicology of the Eye;" Spector.
"Handhook of Toxicology;"™ International Labour Office,
T"Engycleopedia of Ocgupatioral Health and Safetp"

American Industrial Hygiene Assoviation, "Hygienic tGuide

Series;" Gleason, "Clinical Toxicology of Cemmercizl
Products,"” third edition; Specter, "Handbool of Tonricology;"
Stec¢her, "The Merck Index," eighth edition; International

Lahour Officé, "Enceyelopedia of Occupational_ﬁealth arnd

Safety;" Sax, "Dangerous Properties of Industrial Materials;"

Christensen, "NIOSH Toxi¢ Substances List;" Spencer, "Guide

to the Chemicals Used in Crop Protection," sixth edition

Ingestion: Amgrican Industrial Hygilenhe Association, "Hygienic Guide

Series;" Gleéason, "Clinical Toxicology of Commercial Products,"

third edition; Commonuwealth of Pennsylvania, "Hygienic Infox-
mation Guide," No., 27; Spectoxr, "Handbook of Toxricology;:"

Christensen,; "NIOCSH Toxic Substances List"

COMMENTS _
Eve —~ Classification: 1

Skin

cutput statement numbers: 9, 13
Erceptions: MHone

Gleason notes that "as little as one drop of concentxated
material represents a very real dangex to life if splashed
in the eye . . . an ocular exposure with liguid parathion is

always manifested by prompt miosis and other ocular distux-—

bances.™ Gleason reports symptoms of "primary dcular éxposure"
as "blurring or dimness of vision, miosis (with fixed pinpoint

pupils)., tearing, ¢iliary muscle spasm, loss of agcomimodation,

and gceular pain."®

Spector reports “"the eye is a particularly sensitive
avenue (LD absorbed (with death in 3 minutes) rabhit)."

Grant says the material is "an inhibitor of cheolinesterase
and is highly toxic. Absorption from contat¢t with eves . . .,
causes micsis and spasms of accommodation feor héar, which may
be ageompanigd by aching pain about the eyves and hlurred
vision for distant objects.”

RAccoxding to the ILO, "the poison . . . is easily ahsorbed
through the . . . eye, Symptoms most often apvpear in this
ordexr: headaches, fatigue, giddiness; nausea, sweating,
bluxred vision, tightness in the chest; abdominal c¢ramps,
vemiting and diarrhoea. In more advanéed poisoning

pulmonary oedema and reéspiratoery failure follow."

The material is concludéd to clearly warrant a
classifiecation of 1.
Classification: 1 _
output statement numbers: 1, 5a, 6, 8a, fug, 14i, 15, 20a
Exceptions: See belouw _ _
The AIHA regards the severity of hazard as "high" for this
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substance, and says the material may entex theé hody by
"absorption through the intact skin. They further note
that the material Tinactivates cholinestexase enzyme in the
centzal nervous system and produces syhmptoms similar +to
those from chemical warfare agents . . ., to which parathiocn
is related , . .M

Gleason says that "absocrption to a dangerous degree can
coecur through any portal including the intact skin . . am
the greatest number of accldents involving pazathion arxe
ascribed to dermal exposure. Gleason further reports,
"although the 1nh1h1t10n of chollnesterﬂse apréars to he
partially revexrsible for several hours after an acute
exposure, there is a pregressive and irreversible inactiva-
tien of enzymes following repaated ¢xposuxres or prolongad
contact . . . whatever the portal of entry, severs resplxatoxy

distress eventually appears in major intoxieations.

Spector reports the material a hagard by "dermal contact,”
and is especially hazardoua because there is "little warning
ot skin exposure™ since Yparathion is wviztually non-irritant.
Death has followed splashing of skin or ¢lothing with the

technical ligquid in amounts 1n°u£f1c1ent to drench, ox lead

the victim to bathe or change ¢lothes.

Stecher lists theé most severe acute symptonms as _
"convulsions, coma" and "respiratory failure® and states that
the "effects are cumulative." The ILG further adds that
"chronic expoesure to paxathiqn may be cumulative in the sénse
that repeated exposures closely following each other can
reduce cholinesterase Ffaster than it c¢an be regénerated to
the point where a very small exposure can precipitate
acute poigoning."™

According to Sax, "desath hasg followed splashing of the
bedy and clothing of one workexr with technieal parathion
{(approxrimately 95 perxcent pure). The amount was sufficiently
small that the worKer was not socaked . . . Two operators
have died after rathér extensive sKin contact with agricultural
spravs."

Christensen lists the skin LDS0 for the rat as 7 mg/kg,
while Spencer gilves the acute dermal LDSO for male rats as
21 mgskg. Spector lists the rabbit cutaneous LD50 as 870
mg7Rg, 420 mgsRkg and 40 - 50 mgsKg for the rure substance
in & corxn oil sclution.

Pure parathion has a melting peint of 43 degrees F. The
technical grade produce has one of 32 degrees F. The flash
peint of the compound is greater than 270 degrees F. It
is 0.00002% soluble in water and hsas a Vapor pressure of
0.00004% mm Hg at 20 degrees C.

A clagsification of 1 is c¢learly warranted for this
compound. Statements 5a and 15 are used regardless of ‘The
fact the substance is a liguid at room temperature because of
its extreme toxicdity and iis very low vapor pressure.

Ingestiofl ~ Classification: 1

Qutput statement numbers: 5a, 19, 20a
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Exceptions: Hone
The AJTHA xepoxts that "parathion inactivates cholinesterase
enzyme in the central nervous system and produces symptons

gimilar to those from chemical warfare agents . . . they
include unsteadinéss; bhlurred vision, feeling of tightness
in chest . . . and difficulty in breathing." Gleason

notes that "death primarily due to respiratory arrest
arising Ffrom Zfailure of the respiratory c¢enter, paralysis
of respiratoxry muscles, intense bronchovonstriction, ox
all three.™ _

Becording to Hygienic Inforxrmation Guide No. 27, "parathion
is a highly toxic substance which acts on the central nervous
system hy 1nter£erence with normal nerve impulses. . ., it
is rated as a highly tox;c material betause a small ahserbed
guantity (0.3 grams) is fatal."”

Gleason says the "abscrption to a dangerous degree
can ocour threough any portal . . . The probable lethal
dose in man is best inferred from animal euperimentation.

On this basis{ 10 £to 20 mg is an estimate of the minimal
oral dose which is acutely lethal to an adult, whereas
the mean lethal dose is probably 300 myg (4 mgrkgd.™

Spector says that "parxathion is noet cumulative in the
striet sense. HNo storage in the body, Little, if any, tissue
damage. Howevexr, parathion exposure lowers choline estexase
levels; small, repeated doses are more or less additive,
and the organism remains relatively susceptible to louw
dosages and brief exposures until choline esterase is
regensrated . . . In one case 120 my werxe suallowed;
paralysls came s50 swiftly that the v1ctim proved unable to
take advantage of antidotes near at hand.

Christensen lidsts the LD50 Ffor the rat as 7 mgskyg
while Spectox gives the oral LD50 forxr the mouse at 25 mg/kyg
Lin ¢elioselve plus wateér), f£or the guinea pig as 22
mg/skg (as an ethanol solution) and for man, the LD is given
as about 20 mg/man (the pure substance in a corn oil
soluticn).

A classification of 1 is c¢learly warranted for this
substance.

SUBSTENCE TECHNICAL GUIDELINES

The references c¢ited for this decument inecluds: .
National Fire Protection Assoc¢iation, "Fire Protection Guide on Hazardous
Materials," Bth editien, 1975 (NFPR)

1.

Monsanto Co..

Technical Bulletin No. AG-16, “Parathion, Methyl Parathion,"

and Materxrial Saﬁeﬁy_Data Sheet (Monsg)

Kirk-Othmer,

P.
—Sources of
A,

"Encyclopedia of Chemical Technology." 2nd edition, Veol. 11,
(K-0)

ﬂata itens used:

1.0 Syrionyms: Tons

2. Formula: NFPA-U9, HMons
3. Molecular weight: IMons
1 RBoilinyg point: K-0

2 Specifie gravity: Moiis
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Vapoxr density: Mot applicable

Melting point: K-0, HMons

vapor pressure: K-0

Selubility in water: K-0O _

Evaporation rate: Hot applicabls

Appearance and odox: NFPA-49, Mons, K-0O

Flash point: Hot applicable

Autoignition temperature: TData not available

Flammable limits: Not applicable

Extinguishing media: NFPA-89, dMons _

Special fire fighting proceduress NFPA-u49

Unusual fire and explosion hazards: NFPA-49, Mons

Conditions centributing to instability: NFEA-491M

Incompatibilities: ADL

Hazardous decomposition products: NFBA-U49

Special precautions: ADL

TITI. k, steps if released oxr spilled: NFPA-49, !Mons

c. Waste disposal method: HMons
V. Miscellaneous precautions: MNFPA-49, Mons
USE/EXPDSURE AHD CONTROL DOCUMENT

References used in the preparation of this deocument inelude:

Batchelor, Gordon S., Walkér, Kenneth C., "Health Hazards Involved in
Use of Parathion in Fruit Orchards of Horth Central Washington,

A.M.A. Archives of Industrial Hygiene, 10:6, p, 522 - 528,
Dec. 1954 (Batchelor)

"EPA Compendium of Registered Pesticides.," Environmental Protection Agency.,
vol. III, part 3, 1972 (EPA)

International Labour Qffice, "Encyclopedia of Pecupational Health and
Safety," Me¢Graw-Hill Book Company, New York, 1971 (ILO)

"Parathion," Chemical Data Sheet No. 32, Hassachusetts Department of
Labor and_Inﬂustxies} Division of Ceccupational Hygiene, Ho. 1031,
March 1972 (Mass)

"Parathion," Hazard Process Fndek, Hazard Entry No. 147, NIOSH HSH-~99-
73-62 (HPI

"Parathion," Hygienic¢ Guide Sexries, Amexrican Industzrial Hygiene Asscéiation,
1969 (Hygienic Guide)

Patty, Frank, "Industrial Hygiene and Toxicology,™ vol. 2, second revised
edition, Interscience Publishezrs, Hew Yoxrk, 1963 {Patty)

Simpson, G. R., Sydney and Beck, 4., "Exposure to Parathion," Archives
of Environmental Health, vol. II, p. 784 ~ 786, Decembher 1965 (Simpson)

"Some Interesting Field Studies for Contrel of Health Hazards," Neuw York
State Depaztment of Labor, Division of Industrial Hygiene and Safety
Standards, 1, 1950 (Hew York)

Spector, W. S. (vol. I, TI), Negherbon, W. 0. (vol. IXII), Grebe, R. M.
{vol. IV}, and Dittmer, D. 8. (vol. V) - edito¥s, "Handbhook of
Toxicology," Saunders, Philadelphia, 1956 - 1959 (Spector)

—Spencer, E. Y., "Guide +to the Chemivals Used in Crop Protection," sinth
edition, public¢ation 1093, Research Branch Agriculture Canada, 1973
{Spencer)

References for Specific UsesExposure _

1. Spector, Hygienic Guide, New York, Spencer, ILO, Batchelor,

Mass

IT. A.

:‘wro—rm(n¢:w:o4rm~40-m4:w

—
-
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Hygienic Guide, HPI, I10, Patty, EP&, Batchelor, Simpson, Massachusetts
Batchelsor, TL0O, Spencexr, New Yorl, Hygienic Suide, HPI
IL0, Mass, Batchelox
eferenges for Specific Control Methods
Batchelox, Mass, Hew York, Hygieniec Guide, ILO
Bateheloxr, Simpson, Muass, Hygienic Guide, ILO
IL0, Hygienic Guide, New York, Batchelor
ILY, Batchelox, Mass
_RESFIRRTOR TEBLE DOCUHEHTATIOH

=R POR O - SIS X

SUBSTANCE: Parathion
D. 0. L. Standard: 0.1 mg/M3
WARNING PROPERTIES:
Cdor Threshold: The odor thresheld of parathion is 0.0%ppn
(ASTM Bulletin, JEWMHA, 57:1016 (1965).
Eye Irritation Level: Thé AIHAE Hygienic Guides state that "a few drops
of téchnical parxathion in animals has produced immediate blinking,
lacrimation, and modexate conjunetivitis. Pupil constriction
was also obsexved, with a return to normal size and reaction the
following day. Eye contact with 1% agueous suspensions of 15% mettable
pouders did net shou evidence of irritation or other ohvious
reaction."™ For the pur¥poses o¢f this standazrd, half-facepiece
respiraters are pérmitted unless eye irzritatioen occurs. If eve
irritation occurs, a full facepiece respirator must be wozxn.
Evaluation of Warning Proeperties: Since the odor threshold of parathion is
so low, parathion is treated as a material with good wazning preperties,.
Gas sorbhent respiratory equipment is permitted.
IDLH: 20 mgs/M3 _
Basis for IDLH Value: There are no useful acute inhalation toxicity
data available upon whic¢h to base the IDLH concentration for parathion.
If the IDLH werxe estimated from the statement in tlie Hygiernic Guides tha
"the minimum iethal oral dose for humans has been estimated as ranging £
less than 10 mg to 120 mg,"™ an IDLH of 5 mg/M3 would be chosen, This ap
to be far toeo ¢onservative, however, since the Documentation of TLV's no
that workers regularly exposed to 2 - 15 mgs/M3, with an average c¢oncentr
of & mgsM3, enhibited only a 15% decrease in cholinesterase levels. The
IDLH (20 ngrM3D, therefore, has been estimated from the oxsl LDEF) of 3 m
Ffamale rats, given in the Doguménitztion.
Gther Toxicological Thformation: The AIHA Hygienic Guidées state that
Ypharmacologically, parathion inactivates the cholinesterase enzymes
in the central nervous system and produces symptoms of intense
cholinergic stimulation. The rapidity of the onset of tha sarliest
symptoms depends upon the severity of exposure. Depending on the
route of entry and the size of the dose, the time of snset may vary
from a few minutes to five hours follouwing an acuté exposurs,
Symptoms of parathion expeosure include unsteadiness. headache,;
blurred vision, feeling of tightness in chest, nausea, sweating,

genaeral weakness and difficulty in hxeathing v e . Bacause of low
vapor pressure and low volatility, parathion is not very hazardous
by vapox 1nhnlatlon at ordinary temperatures Saturated air at

25 ¢ has a parathioen concent:atlon egual to 0.039 popm
Hazaxrdous toxic effects may follow uncdontrolled exposuze and
inhalation of sprays or dusts of parathion Formulations.”™ Cencerning
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the atmospheric concentration immediately hazardous to life, the

Guides state that "the minimum lethal inhalation dose is not knowun.

However, it would be prudent to remember that the minimum lethal
oral dose f£oxr humans has heen estimatéd as ranging From less than
10 mg to 12C¢ mg."

The Documentation of TLV's states that "parathioh has an
acute oral ID50 of 3 mgsRkg for female rats and 6 mgsRkyg for male
rats. Brown and Bush in the United States found parathion in a
concentration range of 0.1 - 0.8 mgs/M3 in =a processing plant.
Cholinesterase detexminations on blood from exposed woxrkexrs shouwed
decreased actiVity Barnes Found that some factory workers manufacturin
rarathion had sllght hut statlstlcally Jlowered cholingsterase levels,
but did not measuxe parathion concentrations. American Cyanamid
Company investigators found levels of parathion in Galifornia crchazrds
up to 0.3 mgs/M3 during spraving. They performed no cholinesterase

deétezminations. Kay and co-workers measured both air concentrations

of parathien at the human breathing zone in orchards and the

cholinesterase levels of the workers engaged in the spraying. In

this investigation workexs had been in contact with parathion for
vexricds of from two to Five days on five o¢casions duxlng & périod
of twe months., Neo precautions were taken, other than to stay up-wind

Irom the spray. Levels of 2 to 15 mgsM3 or parathion wsre found in

the aizx. Cholinesterase lsveéls of worxrkers were decgreased about 15%
belouw controls by the end of the season. Tt would appear that
marginal exposure had occcurred in this instance. An estimate of the
average exposure received cannot be moxe than approximate; houever,
Lf an average exposure of about 8 mgs/M3 is assumed on werkiny days
and that spraying was done every fourth day, the averdde daily
exposure Was not more than 2.0 wgsM3 for a periecd of two months.

"Based on these ¢aleulations, 2 mgsM3 would appewr to he an
eXcessive eaxpesure. From the work of Brown and Bush 0. mgsM3
appgars enrcessive. It is concluded that 0.1 mgsM3 provldes the best
estimate for a threshold limit From available data

"Edson found that doses of 1.47 mg/mansday producad no
effect in velunteers, while a dosage of 5. 46 produced moderste
dlepression of blood chelinesterase. In corrasponding studies in
rats,; Edson found that rats tolerated for 84 days a dosage ¢orresponding
te 0.42 mgsmansday. but showed a 6% Fall in red bhlood cell
c¢holinesterase when given a dosage equivalént to 4.2 mg/man/day

"Parathion is one of the most toxic and also one of the most
widely used of the organi¢ phosphate insecticides. Nevertheless the
tremandous number of cases of occupational and other intoxication
reported frxom parathion appear out of proportion in comparison with
those caused hy similar pesticides, even when these factors are
taken into consideration. Hartuwell et al. found a greater depression
¢f cheolinesterase activity, for a given level of p-nitrephenol in
urine, when parathion was absoxhed by inhalation than when it Wwas

taken in through the skin. They, therefore, considered it more

toxic by inhalation than by sKihn abscrption.™
The NIOSH Toxic Substances List gives a rxat, skin pendtration
LDBC of 7 mgsRy,

VEPOR PRESSURE AT 20 C: 0.00004% min Hy
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SATURATED CONCENTRATION AT 20 ¢: 0.053 ppm or 0.63 mgrsM3
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USE/EXPCSURE AND CONTROL DOCUMENT

Use/sTxposure
Inhalation of mist, fume,
dust and skin contact
with ligquid and solid
during formulation {(miwx-
ing, dilution, wetting)
for use as a pesticide
(insecticide)

Inhalation of mist, fume,
dust and skin contact
with liquid and solid
(spray, wet peowdéxr, dust,

granule, aerosel, emul-

sified concentrate)
during application
(spraying, dusting;
pyrotechnic preparation
{smeokel) for use as a
pesticide {(insecticide)
on agriculture drops,
vegetahles, ornamentals
and agriculture premises

Inhalation of mist, fume,

dust and skin contact

with ligquid and solid
(emulsified concentrate,
pouder; granule, aerosol)
during manufacturing
({reaction of diethouythio-
phosphorous c¢hleride with
sodium p-nitrophenate +to
produce ethyl parathion)

for use as a pesticide

(insecticide)

Inhalation ¢f mist, ZTunme,
dust, and skin ¢contact
with liguid and solid
during processing (pack-
aging, warehousing,
transferring, transporta-

tion) for use as a

pesticide (insecticide?

PARATHION
Principal Route

of Entry
i,D

A —— Inhalation

B -~ 8kin and ave

Currently Used

Control Methods
Progess enclosure; personal
protective equipment (gloves,
govgles, respiratory protec-
tive devices); good personal
hygiane practice

Personal protective eguipn-
ment (geogyles, glovés, res-—
piratory protective devices);
good personal hygiene

Process enclosure; general
dilution ventilation; local

erxhaust ventilation; per~-
sonal protective equipment

(goggles, gloves, protac—
tive cdlothing,; respiratory
protective devices); good
personal hygiene practice

General dilution ventila-

tion; local erhaust venti-
lation; personal protective
egquipment (goggles, glovés,
protective c¢lothing); good
personal hygiene practice

contact resultinyg

in localized irritation
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C -~ Ingestion

D -= Skin contact resulting in
abseorption and subsegquent
systemic poisoning
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