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The basic text of this document contains the draft technical standard

épp;oved hy the Jeint Review Committee of “the _NIOSH!QSHR _Standards
Completion Program and the supporting documentation foxr the substance EPXH.

The SCP draft technical standards are recommendations to the Department of
Lahor for its consideratien in rulenaking and have no legal status until
‘fisial =xrules have been promulgated by that agercy. This draft standard is

provided for your information onily.

The References and Souxces, Respirator Table Documentation and Use/Exposure
and Control Documentation sre the working documents used by the various SCP

working groups during the development of the dxraft technigal standard and

sarve as the technical foundation for the standard. The classification fox
each 'substance and the zregulatoxy statementis were derived follouwing a

deécisiocn logic establishéd foxr the varxious sections of the standazd.
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o (a)d nginitions, {1) "Permissible &xposure"” means exposure of employpess
‘to airbhorng concentrations of EPN (g-ethyl~o~p-nitroephenvyl thionebenzens
phosphonate) not in excess o6f 0.5 milligrams pexr cubic meter (mg/M3)
averaged over an eight-houx work shift (time weighted average), as stated
in $ 1910.1000, Table 2Z-1. '

(23 "Retion level"™ means one-half of the permissible exposure for EPN
averaged over an eight-hour woxk shift.

(b) ITnitial determingtion and_exnosuxe.maasuremant._(1) Each employex who
has a place of employment in which EPN is released into the workplace air
shall determine if there is any possibility that any employee may be
erxposed teo airqune cencentrations of EPH above the permissible level. The
Anitial determination shall be made each +time there is a change in
production, procass, or cortrol measures which way result in an iné¢rease in
airbeorne concentrations of EPN.

{2) A written zrecord of the initial determination shall lhe made and shall
‘wontain at least the following information:

(1Y Any information, observations, or calculations which may indicate
employee exposure to EPN;

(ii} Any measurements of EPN taken;

(444) Any employee ¢omplaints of symptoms which may be attributable to
exposyre to EPN; and

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

(3) If the employer detérmines that any employee may be exposed to EPN
above the pexmissible exposure, the exposure of the emplovee in each work
operation who is believed to have the greatest ewposure shall be measurad.
The axposure measurement shall be representative of the maximum eight~hour
time weighted average exposuré of the eniployee.

(4 If the eékposure meéasureimént talken pursuant to paragraph (b)Y (3) of
this section reveals employee exposure to EPN above the action level, the
employer shall:

(i} Identify all employees who may be exposed above the permissible
'lauel} and

{ii) Measure the exposure of the employees so identified.

{6) If an enployee expesure measurédwment reveals that an employee is
exposed tTo EPN above the adtion level, but noet abowé the permissible
expesure, the eunposure oFf that employee shall be measured at least every
three months. C

(6 If an emnployee exposure measurement reveals that an employee is
enposed to EPN above the permissible exposure, the employer shall:

(i) Measure the exposurs monthly of the employee so exposed; and

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

(iii) TIndividually notify, in writing, within five days, every employee
who is found to be exposed €6 EPN ahove the pexmigsible exposure. The
employee shall also be notified of the results of the exposure measurements

—~and of the corrective action being taken to reduce the exposure +to belowu
the permissible exposure.

(7) If two consecutive employee exposure measurements taken at least one
week apart reveal that the employee is exposed +to EPM Dbelow +the action
level, the employer may terminate measurement for the emploéoyee.
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(8) Forxr purposes cf this paragrapli, employeée exposure is that whioch would
‘becur if the employee were not using a respirator.

{ec) Methods of measurement. (1) AR employee's expésure shall be obtained
by any combination of lohg texm or short term samples which represents the
employee’s  actual exposure averagéd over an eight-hour work shift (See
Appendix B (IV) of this sac¢tion).

_ (2) The method of measurement shall have an acouracy, to a confidence
‘level of 95 percent, of not less than that given in Table 1.

Table 1
;Concentration Required Accuracy
Above permissihle exposuxe + 25%
‘At or below permissible éxposure
and above thé action level X 35%
At or below the action level + 50% _
1d) Compliance. 13 No employee shall be exposed to EPN above the
permissible exposure as defined in paragraph (al)(1) of this section.
t2) Employee .exposures to airborne vcondentrations o¢f EPN shall be

contxolled to at or bhelow the permissilble exposure by engineering and woxk
‘praciice contzrols.

(i) Engineering and work pracétice controls shall be instituted to reduce
‘exposures to at ox below the permissible exposure, except to ‘the extent
that such controls are not feasgibhle.

(ii) Wherever engineering and uwork practice controls are not sufficient
te reduce exposures to at or below the permissible exposure, they shall
nenetheless bé used to reduce exposure to the lowest lewvel feasible and
shall be suppleménted by respirators in accordahce with paragraph (d)(H) of
this section.

3) Engineering controls. When lecal exhaust is used to control
exposuxe, measurements which demonstrate system effectiveness, for example;
air velocity ox static¢ pressure, shall be made at ledst every three menths.
Measurements of system effectiveness shall also he made within five days of
‘any  ¢hange din  preduction, process, or control whié¢h might result in an
inc¢rease in airborne concentrations of EPH.

h) Compliance with the perinissible exposure shall not he achieved by
the use of respirators except:

(i) During the time period necessary to install or implement engineering
or work practice controls; or

— (11} In weoxrk situations in which enginéering and work practice controls

are not feasible; or

(1ii) To supplement engineering and work practice controls when such
controls f£ail to reduce airborne ¢oncentrations of EPN to at or below the
permissilbile ekposure; orx .

{iv} For operations which require entry intec tanks or c¢losed vessels; or

—t
L.
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(v) In eméergencies.

(5) Where respiratoxrs are needed and permitted undexr this paragraph to
reduce employea exposure, the ewmployver shall select and provide the
appropriate zespirator from Table 2 and shall ensure that the enployee uses
the respirator provided.

TABLE 2 RESPIRRTORY PROTECTIOM FOR EPH

Particulate of Vapor

Concentration
5 mgs/M3 or less Any supplied-air respirator.
ﬂny'sélfwconfainEd breathing apparatus.
25 mgsM3 ot less. Any supplied-air respirstor with a full facepiece,
helmet oxr hood.
Any self-contained breathing apparatus with a full
facepiete,
50 mgsM3 or A Type C supplied-air respiratox operated in pressure -
less demand or othé&r pogitive pressure or contihucus—-flouw mode,
Greater than Self-contained breathing apparatus with a full facepiece
50 mg/M3 ox operated in pressuxe~demand or other positive pressure
entxy and mode .
egcape from ._._———.T-...._.....__._,__-__-._'_.___-__--_'__-_.__'
unknoun A combination respirator which includes a Type C supplied -
cohcentrations air respirator with a full facepiece opératad in pressure -
demand oxr othex positive pressure or continuocus—flow mode
andd an- auxXiliazy self-contained h:eathing apraratus
operated in pressure-demand or other positive pressure mode.
Fire Fighting Selﬁ—qontainedﬁbreathing apparatus with a Ffull facepiece
: : operated in pressure-demand ox other positive pressure
mode.
Escape Any gas mask preoviding protection against oxganic vapors

and particulates (including pesticide respirators which meet
the reguirements of this class).

Any escape self contalned breathlng apparatus

¥ Use of supplied-air -suits may be necessary to prevent skin contact and

respiratory exposure from airborne concentrations of EPN. Supplied-air
suits should be selegted, used, and maintained under the immediate
supervision of persons knoulefdgeable in the limitation and potential life
endangering characteristics of supplied-air suits. Where supplied—-air
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suits are used above a concentration which may be immediately dangerous

to life and _health (50 mg/ﬁ3), an auriliaxy positive-pressure seélf-

contained breathing apparatus must also be wozn.

(6) Respiraters shall be approved by the Mining Enforcement and Safety
Administration {(Fformexly Bureau of Mines) or by the Haﬁicnal_lnsﬁiﬁute fox
occupational Safety and Health undexr the provisioens of 30 CFR Part 11.

7 The employer =shall institute a respiratory protection proyram in

‘agcordance with $ 1910 1348(bY, (d), (&), and (£,

Celd Fize and safety. (1) The employexr shall familiarize himself with
the information contained in the Substance Technical Guidelines (Appendix B
of this section) for EPN.

(2) EPMN shall be stored so as net to come in contact with strong
oxridizers. _ _
(£) Personal proitective eguipment. (1Y Employers shall provide and

ensutre that employees use. appropriate protegtive c¢lothing and equipment
necessary to prevent any possibility of skin contact with EPN or liguids

containing EPN. Face shields shall comply with % 1910.7133 (a)(2),
(a) (), {a)(5), and (a)(6).
(27 Employers shall ensure that ewployees whoese glothing has had any

possibility of being contaminated with EPN or liquids containing EPN change
inte unéeentaminated clothing before leaving the work premises.
{3 Employvers shall ensuré that glothing which has had any possihility

‘of being contaminated with EPN is placed in cleosed containers for Sstorage

auntil it can be discarded ox until the employer provides for the removal of
EFN from the clothing. T£ the c¢lothing is te he laundered or otherwise
cleaned to zemove the EPN, the employer shall inform the person performing

‘the operation of the hazardous propexties of EPHN,

) Whare there is any possihility of exposuxe of an employee's bedy to
EPH or ligquids antalnlng EPN, employers shall provide facilities for guick
drenching of the body within the ikmediate work area for emergency use.

(57 Emplevers shall ensure that non-impervicdus clothing which bec¢omés
contaminated Wwith EBN be removed immediately and hot reworn until the EPN

is removed from the clothing.

(6) Employers shall prov1da and ensure that emplovees use safety goggles
which comply with % 1910.133 (a)(Z)—ta)(ﬁ) where there is any possibility
of EPN or liguids containing EPN contaeting the sayes.

(7] Where there is any possibility +that an employee's eyes may be

enposed ‘to EPN or liquids containing EPN,; employers shall provide an eye-
wash facility within the immediaté work area for emergency use.

(g) Spills and dispasal. In the event that EPN is spilled the employex
shall immediately provide available ventilation and +then c¢lean up the
gpill.

{h) Sanitation,. (1) Employers shall ensure that employees whose skin
becomes contaminated with EPK immediately wash or shower with socap or mild
detergent and water teo remove any EPN from the skin.

{21 Employers shall ensure that all employees subject te skin contact

~ith EPN or ligquids containing EPMN wash with scap oxr #ild detergent and

watexy any areas of the body which may have contacted EPN at the end of each
workday. '

(3) Employers shall ensure that employees do not eat or smoRke in areas
where EPN or liguids containing EPM are handled, processed or stored.
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(4) Euwployers shall ensure ithat employvees who handle EPN or liquids
containing EPN wash theixr hands thoroughly with scap or mild detergent =and
uater before eating, smoking or using toilet facilities.

i) Iraining and information. (1) Each employéer who has a workplace in
which EPN is present shall keep a copy of this regulation with
A, B and ¢ at the workplace. This material shall he made readily available

to affected employees.

Appendixes

(27 Eaclr émpldyer who has employeées exposed to EPH above the aetion
or employees who

level without regard to the use of respirators,

any possibility of skin contact oxr eye contact

with EPN

may have
oxr liquids

containing EPN, or employees who work whezre a spill of EPN may occuz,; shall

annually:

(i) Inform affected enployees of the information ecoentained in the
Substance Safety Data Sheet for EPN (Appendix A of-this section);

(ii) kdvise affected employees as to the signs and symptoms of exposure
to EPN. ’

(1ii) Instruct affected employees +to advise the -employer of the

development of signs and symptoms of ovexexposure to EPN which

in Appendix A of the secticn;-and

{iv) Provide training to ensure that
precautions of safe use, emsrgency procedures,
protective equipment relative to EPN,

(3) Medical surveillange. (1) The ewmployér

procedures as required by thid paragraph.
rerforned
emploeyvee.

gmployees
and

shall

are listed

understand the
the c¢orrect use of

provide medical
All médical procedures shall be
by ox under tlie supezrvision of a physiciah at no cost to the

(2) Preplacement medical examination. The employer shall make available

to each enmployee who is exposed, or will

be

exposed, to

airborne

concentrations of EPH above the action level, wmithout regard to the use of
respirators, or éemploveéess who may have skin contact or eye c¢ontact with EFPN
or 1liguids containing EPN, a preplacement medical examination whidh must

inélude the £folleouwing!

¢(iY A medical history and physical examination with emphasis on the
lungs, skin, nervous system, and heart;
© (ii) A determination of cholinesterase activity in serum and red blood

cells,

(3) Periodic _medical examination. -The employer shall make available to
ieach employee exposed to airhorne concentrations of EFN

level, without regard to the use of zespirators

date of the employee's first euwposure;

L}

abheove the adtion
or employvess who wmay have
skin contact or eye contact with EPN or liquids containing EPN, a
medical examination which must inglude the following:
© {i) R medical history and physical examination with emphasis on the
lungs, skin, nervous system and heart te he performed

annually

periodig

from the

tii) A determination of cholinesterase aétivity in sSerum and red bilood

cells to be performed quarterly from the date of +the emplovee's First
axposure .,

(4) Allterngtive medical procedures. Tf the ex¥amihing physician chooses
te use alteérnative medical procedures +to those specified in ‘paragzaphs

(33(2¥ and (3){3) of this section, the employer may accept such alternative

medical procedures as meeting the reguirements
that the employer:

ok

this

section

provided
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{i) Obtains a statement from the examining physician setting forth the

alternative mwedical +procedures, the rationale for substitution, and

evidenge that they will be equally effectives;

(iiY Informs each exposed worker of the- -fact that alternative medical
procedures to those reguired .in paragraphs (3)(2) and (3¥(3) of +this
section are to bLe made avallableL

(5) Iptexrdim wmedical examination. The employer shall provide an interimnm

medical examination inecluding a determination of c¢holinesterase levels for

the employee if the employvee informs the employer of any of the signs orx
symptoms of exposuze to EPN mhich are listed in Appendix A ox at anytlme
overexposure to EPN is suspected.

{6) Informing the physician. The employer shall provide to the physician
performing any medical examination regquired by this section +the following
information:

(i) A copy of tHis regulation with Appendixes A, B, and C for EPN;

{ii) & description of the affected employee's duties as they relate fto
hig exposuxe to EPN;

(iii) A description of any personal protective eguipment and xespmratoxs

‘required to be used;

(iv) The =zesults of any measurements which may indicate the affected

enployee's erposures;

(v} The affected employee's anticipated exposure level; and
{vil) Upoen reguest of the physician:; any available information from

prévious medical examinations of the affected employee.

(7) Where a medical examination is required by paragraphs (j)(2), (3)(3),

or (33(5) of this section, £ollow1ng such examination the employex shall
‘obtain from the examining physician a wriitten opinien which conforms with
paragraph (37)(8) of this section.

(8) Physician's written opinion. (i) The physician's written opinien by

‘the examining physician shall specifically state:

(&) Whéther the employee has any detected medical condition which would

place the employes at increased risk of material impairment of the

employee’'s health from exposure to EPN;

(BY Any recommended limitations wupon ‘the emploves's exposure to EPH;

including limitations upon the use of personal oprotective equipment and

‘respirators;

(C¢) That the employee has been informed by the physician of any detected

‘medical conditions whieh réguire Further medicsal efaimination o0¥ treatment.

(ii) The  physician's written ovpinion shall not reveal specific medical
findings or diagnoses unrelated to the employee's employment.

(iii} The employer shall provide +the employee with a copy of the
physician's written opinion.

{9) Results _of  tests. Where a preplacement or periodic medical
eryamination is reguired by paragrabhs (33(2) ox (33(3) of this seg¢tion,
following such examingtion the emplover shall obktain from the examining
physician foxr inclusion in the employee’s nedical recoxd:

~ (i) A zesor¥ding of the results of the vholinesterase determinationy

(ii) Where alternative medical procedures have been perforned in
accordance with paragraph (j)(4) of +this section, a =recording of such

alternative preocedures.

{10) Mo employee shall be exposed to EPN in such a way as would put the
employee at increased risk of material impairment of his health <frem such

——
-
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‘E¥posure, The employer shall base this decision on any information
;available including the physician’'’s written opinion,

(11) Mo maedical procedure which would he peirformed pursuant to paragxraphs
{3302) or (3IU3) of this section need be performed if recoxrds of a previous
such procedure performed within the past six months are aceeptalble te the

eramining physician.

(12 If an employee reéfuses any regquired medical examination, the
employer shall inform the employese of the possible health consequences of

such refusal and obtain a signed statement from the employee indicating

that the employee understands the risk invelved by refusal to be examined.

(13) The enmplover shall provide emergency medical treatment foxr any
employee injured through sxposure to EPH.

(k) Recgordlkesping. (1) Exposure determination. (1) The employer shall
keep an aceurate reécoxd of all determinations reéquired to be made pursuant
to paragraph (b)(1) of this section.

{ii) This record shall include the uritten determination reguired in
paragraph (h)(2) of this section.

(iii) This recorxrd shall be maintained until replaced by a more recent
rechrd.

(2) Fxposure weasurements. (i) The employe¥ shall keéeep an acgeuratse
record of all measurements taken to determine employee exposure to EPN.

{ii) This rec¢ord shall include:

(A) The date of measurement;

(B) Operations involving exposure to EPN which are being monltored,

(¢) Sampling and analytical method used and evidence of the1r acouracy;

{9) Number, duration, and results of samples taken; and

(E) MName, social security number and exposiire of the. employee moniliored.

(iii) This zepord sHall be maintained until réplaced by a more recent
record but in no event foxr less than one year.

(3) Hechanical ventilation, (i) When mechinical ventilation is used as

an engineering contrel, the employex shall maintain an accurate zrecord of

the measurements demonstrating ‘the effectiveness of such ventilation
reguired by parxragraph (d)(3) of this section.

{ii)} This record shall include:

(k) Date of measuremeént;

(B) Type of measurement taken;

(C) Result of nmeasurewent,

(iii) These records shall bhe maintained for at least one year.

(43 Employes training and information. {i) The employer shall keep an
accurate record of all ewmployes training and information regquized by
paragraph (i) of this section.

(ii) This record shall include:

(A) Date of training;

(B) Name and social security nunbexr of employee trained:

(€) Content or scope of training provided.

(iii) This record shall be maintained until replaced by a moxre recent

e raaord .

(5) Medical  surveiliance, () The employer shall keep an accurate

record of employee medlcal surveillance reguired by paragraph (32 of this
section.

(ii) This regord shall include:
(3) The name and social seécurity number of the employee;
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(B) Results of <tests reguixed by paragraph (33(2) and (3)(3) of this

‘section and results of any tests conducted pursuant to paragraphs (j)(4) of

this section;

(¢) Any employee medical complaints relative to exposure to EPN;

(D) R ¢opy of information provided to the physician pursuant to paragraph
(3)(6)Cii), (i4d), (iv), (v), and (vi) of this section.

(E) Physician's written opinion; and

(F) & signed statewment of any refussl to bhe éexamined.

(iii) This zrecord shall be maintdained for the duration of and for five
vears after termination of the employment of the affected employee.

(6) MRcegess to records. (i) ALY records required to be maintained by

‘this section shall be mnade available wupon regquest to  authorized
‘representatives of the Assistant Secretary of Labor for Qccupational Safety

and Health and the Director of +the National Institute Ffor Occupational

Safety and Health.

(ii) ©Each employee ox formexr employee shall have access to the éxposure

determination and exposure méasureméent reécords regquired to be maintained by
this section which indicate his own ewposure to EPN.

(iiid Employee meditval records reguired to he maintained by this section
shall be made avallable upon mritten request te a physieian designated by

the employee or former emplovee.

(1) Emplovee observation of measurement. (1) The employer shall give each

:Employee or his representative an opportunity to obhserve any measurement of
his exposuze to EPHN uhich is conducted pursuant to this section.

{2) When ohsexrvation of measurement of emplovee exposure to EPN reguires

entry into an area where the use of personal protective devices, iIncluding

respirators, is reguired, the obse;vex'shall be provided with and required
to use such eguipment and comply with all other applicable safety

progcadures.

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

tot

(i) Receive an explanation of the measurement procedurse.
(ii}_ Visually observe all steps related +o +the measursment of tie
airborne concentration of EPN that are being pexrformed at the place of

.exposure; and

(iii) Recoxd the results obtained.

;NOTE= The information c¢ontaihed in the following appendix for EPN is
neither intended, by itsel¥, to c¢reate any additional obligatiens not

‘otherwise imposed, nor detracgt £rom any existing obligations. Te the

extent that the information supplements this regulation for EPN, it is
advisory in nature.

- APPENDEX 1
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SUBSTRNCE SAFETY DATA SHEET
FOR. EPN

BUBSTANCE IDENTIFICATION .
Substance: EPN (0-ethyl-O-p-nitrophenyl thionebenzensphoesphonate

Perimissible FExposure: 0.5 milligram of EPN per c¢ubic meter
of air (mysM3) averaged over an eight-hour work shift.
Eppearance: Yellow solid or brown liguid.

HAZARD DATR

Ways in which the chemical affects your body: EPM can affect
vour hedy if you inhale it or if it «comes in g¢ontact uwith

your eyes or skin or if you swallow it. Tt may enter your
body through your skin.
'Effeats of Overedposure:

1. Shoxrt—-term Exposure: After inhalation o¢f EPHR, breéathing
' and eye effects are the first to aprear. These include
tightness of the chest, wheezing, a bluish discoloration
of the skin, small pupils, aching in and behind the
eyes, blurring of vision, tearing, runny nose, hgadache,

and watering of the mouth. After swallowing EPK, loss
of appetite, mausea, vomiting, abdominal cramps and
dia*rhea Mmay appeax within two hours. After sRin

absorption, sweating and tftwitching 4in +the area of
absorption may occur, usually within 15 minutes to foux

hours., With severe intoxication hy all routes, in
addition te all the above symptoms, wealkness,
generalized twitehing and paxralysis may oceur and
breathing may stop. In addition, dizsziness, ‘confusion,

.gtaggerihQJ slurred speech, generalized sweating, slow
heartbeat, convulsions and coma may oc&cur.

2. Long +tezxm Exposure: Repeated a3PO5ure +o EPN may make
you more susceptible to the effects of this and related
chemicals ., Repeated exposure to concentrations which

are +too small %o produce symptoms aftexr a single
eXposure may result in the onset of symptoms.

3. Reporting Signs and Sympionms: You should inforim your
employer if you develop any signs or symptoms and
suspéct that they are caused by exposure to EPN.

IIT. EMERGENCY FIRST AID PRCCEDURES

Eye Exposure: If EPN oxr liquids or mists containing EPN get
into your eyes, wash your eyes immediately with large amounts
of water, lifting the lower and upper lids occasionally. Get

medical attention immediately. Contact lenses should net be
worn when workKing with this chemical.
Skin Exposuré: TIf EPN or liguids or wmists containing EPHN get

on your skin, immediately wash the contaminated skin using

soap or mild detergent and water. If EPMN or liquids or mist
containing EPH penetrate through your clothing, zemove the
clothing dmmediately and wash the skin using soap or mild
detergent and water. Get medical attention immediately.

Bredthing® If vyou or any other person breathes in large

amounts of EPH niove the axposed person to fresh zaiz at eonce.
If breathing has stopped, perform artificial réspiration.



e

e,

m,

gl

al

1E

Iv.

HIOSH/QSHA Drafit Technieal Standazd
and Supporting Documentation for EPN

Keep the affected pezxson warm and at zest. Get medical
attantion as soen as possible.

Swallowing: When EPHN ox liquids containing EPN hiave been

swallowed and the person is conseious, give the person large
quantiiies of water immedidately. Lfter the water hias been
swallowed, try to get the persen to vomit by having him touch
the back of his throat with his £ingexr. Do not make an
ungonseious person vomit., Get medical attention immediately.
Resc¢ue: Move affected person from the hazardous exposuxe.
If the sxposed person has been overcome, notify someone else
and put inte effect the established emergency rescue
procedures. Do not become a casualty yourself. Understand
your emergency rescue procedures and kanow the locations of
the emexgéndy rescue eqguipment befoie the need arises.

RESPIRATORS AND PRCTECTIVE CLOTHIMG

A.

Respirators: Respirators are not -the best uway to control
exposure to EPN. You can only be reguired tec wear them fFor
routine use if your employer is in the process of ihstalling
controls or control measures prove inadeguate. You may Dbe
required fo weax respirators for non-routine activities or in
emergencies. If respirators are worn, they nmust have a
Mining Enforcement and Safety Administration (MESA) or
National Institute for Occupational Safety and Health (NIOSH)
approval label. (Clder =respirators may have a Bureau of
Mines approval label.) Fox effective protection, respirators
must Fit your face and head snugly. Respirators should not
be loosened or removed in work situsations where there use is
reguired. If you ewxperience difficulty Dbreathing while
wearing a respirator, tell your employer.

Protective Suits: In some work situations the wearing of
supplied-air suits or other impervious covexings such as acid
suits may be necessaxy. Your employexr should instruet you in
their proper use and operation.

Protective - Clothing: You wmust wear appropriate protective
clothing and eguipment to prevent any possibility of skin
gontact with EPN or liquids containing EPN. Replace or
repalr any inpervious ¢lothing that has developed leaks.

Eye Protection:. You must wear splash-proof safety goggles
whére thexe is any possibility of Lliquids containing EPN
contacting youxr eyes. You must wear dust-resistant safety
geggles where thexre is any possibility of  solid EPN
contacting your eves.

PRECAUTIONS FOR SAFE USE. HANDLING AND STORAGE

A.

B.

EPN mus®¥ be stored in tightly dlosed containers in a well
ventilated aresd away from strxong oxidizmers.

If vyour work c¢lothing has had any possibility of being
contaminated with EPN or liquids containing EPN, you mwmust
change into uncontaminated clething hefore leaving the work
premises.

You must immediately remove any non-impervious ¢lothing that

becomes contaminated with EPN and this clothing must not be
réworn un¥til the EPN is removed from the clothing.
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Tk your skin bedomes contaminated with EPM, you must
immediately wash 6r shower with soap or mild detergent and
water to remove any EPRN from your skin.

If you are subject to skin c¢ontaet with EPH or ligquids
containing EPN, at the end of esach workday you must wash with
soap or mild detergent and water any areas of the body which
may have contacted EPN. _

You must not eat ox smoke in areas where EPN or liguids con-

taining EPH are handled, processed or stored.

If you handle EPN or liguids containing EPH, you nust wash
vour hands thorsughly with soap or mild deterdent and water
before eating, smoRing or using toilet facilitias.

guick drenching facilities and eye flushing facilities, whexe
provided, must be readily available and you sheould knouw where
they are and how to operate them.

Ask vyour supervisor where EPH is used in your worKk area and
for any additional saféety and health rules.

TO INFORMATION

Fach vear your employer is reguired to inform you of the
information contained in this Substance Safety Data Sheet fox
EPN. In additien, vour ewployer must instruct you in the

-safe use of EPN, emergency procedures, and the correct use of

protective eguipment.

Your employer is required to determine whether you are being
exposad to EPN. You or your representative have the right te
ohserve employee exposure measurements #and to record the
results obtained. If your employer deitermines ‘that you are
being overexposed, he is regquired to inform you of the
exposure and the actions uhich are being taken to reduce your
exposure.,

Your employer is <xequired to keep zrecords of your expesure
and medical examinations. Your employex is required to EKeep
axposure data for at least one year and to_kaep medical data
during your employment, and £eox a period of Ffive years
following your ternination of employment. Your employer is
regquired to make the euposure data avalillable t¢ you upon your
request. Your enployer is also zrequired to release youx
medical records to yeur physician upon your written request.

Your empleyer must give you a copy of the physicians written

opinion for ‘any physical exanination reguired by this

standard,

The information contained 4in the following appendix for EPN is

—extent that the information supplements this regulation $oxr EPN, it is

i1

advisory in nature.

APPENDIX B
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SUBSTRNCE TECHNICAL GUIDELINES

FOR EPN
I. PHYSICAL AND CHEMICAL DATA
A, Substance Identification _ _ _

1. Synohyms: 0O-gthyl O-p-nitrophenyl thionohenzanephosphonate;
o—ethyl O-p-nitrophenyl benzenephonothioate

2. Formula: (4-HO2CO6HYO)Y{CZHBQ)ICA6HEPS or ClUHTUHHOUPS

3. Molecular weight: 323.3

B. Physical Data

1. ‘Boiling point (760 mm Hgls Data not available

2. Specific gravity (watexr = 1)+ 1.27

3. Vapor density (air = 1 at boiling point of EPNJ: Not
appiicable

i, Melting point: 36 ¢ (97 F -

5. Vapoxr pressure gt 100 € (212 FJ 0.9003 mm Hg .

6. Solubility in water, % by weight at 20 ¢ (68 F): Insoluble

7. ‘Evaporatién rate (butyl acetate = 1): Not applicable

8. Appearance: Yellow solid or broun liguid.

IT. PTRE, EXPLOSTCON AND REACTIVITY HAZARD DATA
AL Fine _
1. Hot combustible
B. ‘Reactivity

1. Conditiens coentribhuting to instability: None,

2. Inc¢ompatibilites: Contact with strong éxidizers may
cause fires and explosions.

3. Razardous decomposition products: Toxic gases and
vapors (such as oxides of sulfurx and nitrogen,
phoesphoric acid mist, and carbon menoxide) way be
releasaed when EPH degowposées.

b, Spaecial pregauvutions: Tiquid EPN will attack some forms
of plastics, xubber and coatings.

ITT. SPILL AND DISPOSAL PROCEDURES
R. If EPN is spilled, the following stéps should be taken:

1. Ventilate area of spill:

2. Cover with seda ash, mix and spray with water: Place in
a ¢ontainer of mater and allow to stand £or tuwo days,
then neutralize with 6 molar HCL.

B. Fersons not wearing protective aguipment should be restricted
from areas of spills until c¢leanup has been Gompleted.
cC. Haste disposal methods: EPH may be disposed of in seéaled
¢ontainexs in a secured sanitary landfill.
Iv. MOHLTORING AND MEASUREMENT PROCEDURES
A, EXPOSURE ABOVE THE RCTION LEVEL: Measurements taken foxr the

puxpose of deterimining emplovee enposure under this section
are best taken such that tlhie -eight-houxr exposuxre may he
determined from a single eight-hour sample or twe <four-hour

e samples. Several short-time interval samples (up to 30-
minutes) may also be used to determipe tlie avexage exposure
leveal. Air samples should bes taken in the employee's

bresthing (air that would most nearly represent that, inhaled
by +the employee). Sampling and analyses may he pexformed by
collegtion of +the particulates a&and vapors using =a high

al

%
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efficiency membhrane Filter <Followed hy an adsorptiocn tule
with subsequent chemical analysis of both the Filter and
adsorption tube. Detedtor tubes certifiéd by HIOSH undex 42
CFR part 84 or other direct-~reading devices <dalibrated to
measure EPHN  may be used. The method of measurement must
determiné the coneentration of EPMN to plus or minus 35%,
EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measurements undex this section should Dbe essentially the
same as described above., More than three (3} measiurements
should be taken during the woxrk shift so that increased
confidenge may be placed in the judgement that the employee
has or has not, in Ffaet, been axposed in extess of the
rermissible liwmdit. Samples shoeuld be collécted as described
in paragraph IV. A&. Laboratories rerforming chemical
analyses should ke accredited in Industrial Hygiene Chemistry
by the American Industrial Hygiene Association. The ne thod
of measurement must determine the concentration of EFN to
plus exr wminus 25%.

+ METHODS ¢ Methods meeting these ac¢curacy rﬁquiIEments are

available from the Hational Technical Information Service, U,
S. Department of Commerde, Sprinufield, Vixginia 22161 under
the tifle "NIOSH Analytical Methods for Set T" (0rdexr number
¥RENXENERNY. ' '

QUALIFIED PERSONS: Sinee many of the duties relating te
employee protection are dependent on the results of
monitoring and measuring procedures. employvers should assure
that the evaluation of employee e¥posures. is performed hy a
competent industiial hygienist or other téchnically gualified
person.

MISCELLANEOUS PRECAUTIONS

Store EPN in tightly closed contsiners in a well ventilated
area. '

Use of supplied-air suits oxr othexr impervious coverings (such
a5 ac¢id suits) may bhe necessary to prevent skin absorption

from EPN. Supplied—air suits should be selected, used, and
maintained under the inmediate -Supexvision of pexsons
Knowledgeable in the limitations and potential life

endangering characteristics of supplied-air suits:
Employers should advise employees of all areas and operations
where their exposure to EPN could ocour.

OPERATIONS _

operations in which euposure to ERPN is likely to ocouxr are:
its production and its usé as an insecticide, pesticide and

acaricide.

The

information contained in the following appendix for EPH is

—naither intended, hy itself, to c¢reate any additional ohligations not

otheruise

imposed, mor detract F£rom any existing obligations. To the

extent the information supplements this regulatioen for EPN, it is advisory
in nature.

1

APPENDIX € — MEDICRL SURVETLLANCE GUIDELINES
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ROUTE OF ENTRY
Inhalation; skin albsorption; ingestion.
TOXICOLOGY

EPN (O~ethyl-0-p-nitrophenyl thionobenzene phosphate) ig an
anticholinesterase agent; absorption may occur from inhalation of the
dust or mist; Zfrom skin ahsorption of selutiens, or frem ingestion.

Signs and symptoms of overexposure are caused by the inactivation of the

enzyme cholinesterase, which zesults in the accumulation of acetylcholine
at synapses in the nérvous system, glkeleisgl and smooth muséle, and

secretory glands. The seguence of the development of systemi¢ effects
varies with the route of entry. The onset of signs and symptois may
occur  promptly ox may be delayved for up to 12 hours. After inhalation,

respiratory and ocular effects are the first to appear, often within a
few minutes after exposure. Respiratory effects include tightness in the
chegt and wheezing due to Dbrenchoeconstriction and excessive bronchial
secretion; laryngeal spasms and excessive salivation may add te the
respiratory distress; cvancsis may also ooCuUX. Ocdulazr effedts dinclude
miosis, ac¢hing in and behirid the eyes {(attributed to eiliary spasm),.
blurring of distant vision, tearing, rhinorrhea, and £frontal headache.
Lfter ingestion, gastrxointestinal efiects; such a5 anorexia, nausea,
vomiting, abdominal cramps, and diarrhea appear wi%hin315 minutes to 2
hours. Aftex skin absoxption, localized sweating and muscular
fasciculations in the immediate area occur usually within 15 minutes to 4
Houtrs; skin ahsorption is somewhat greater at higher ambient
temperatures, and is inéreased by the presence of dermatitis. With
gsevere intoxicatien by =all zroutes, an exd¢ess of acetyloholine at the
neuromuscular junctions of skeletal muscle causes weakness aggravated by

exertion, involuntary twitcehings, fasciculations, and eventually
paralysis; the most serious consequence is paralysis of the respiratory
nuscies. Effects on the central mervous system inglude giddiness,
¢onfusion, ataxia. glurred speech, Cheyne-Stokes regpiration,
convulsiéhs, coma, and loss of refléres. The blood pressure way fall to

low levels, and cardiac irregularities inc¢luding complete heart bhlock may
otcur; these effects may sometimes be reversed by establishing adequate

pulmenary ventilation. Complete symptomatic recovexy usually occurs
within 1 weel ; increased susceptibility %o the effects of
antichelinesterase agents pexsists for weeks after euposure. Daily

axposure to .concentrations which are insufficient to produce symptoms
follewing a single edposure may zesult in the onset of symptoms.
tontinued daily exposure may be Followed by increasingly sévere sffects.
In animals, EPN has produced a demyelination syndrome.

ITT, STGHS AND SYMPIOMS
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Miosis, aching in and hehind eyes, blurring of ﬂistant_uision, teazxring,
riiinorrhea, frontal headache; tightness in the chest, wheewing, laryngeal

SPas, excessive salivation, _qyanosis; ancrexria., nausea, vomiting,

abdominal cramps, diarrhea; localized sweating; muscular fasciculations,
weakness aggravated by exextion, inveluntary ‘twitchings., paralysis;
giddiness, confusion, ataxia, slurred speech, Cheyne-~Stékes respiration.
convulsion, COma, loss of reflewes; lou blood pressure, cardiac
irregularities including complete heart block; skin and eyve irritation
from dizxett contact.

SPECIAL TESTS

Serial measurements of cholinesterase activity in plasma and erythrocytes

are helpful in monitoring an individual for effects of chronié exposure.
They are also helpful in cenfirming diagnosis of intoxication. Although

these values show considerable variation in the normal population, they
will usually be depressed well below the normal range hefore any symptoms
due to systemic¢ antichelinesterase intoxication are evident. Such values
do not réflect the activities of the corresponding enzymes in the nervous
system ox other tissues.

TREATMENT

Remove from exposure. Imnmediately flush eyes with water and wash skin
with soap or mild detergent and water. Tf swallowed and the rperson is
conscious;, induce vomiting. Observe +for .convulsions and dinitiate
appropriate treatment. The physician should become thoroughly familiax

with the 1use of atropine sulfate and 2~PAM (and other cholinestexrase

reactivatoxs) whiech are antidotes. In very severe cases, the order of

treatment should be as follows: ) Axtificial resusc¢itation, if
required; 2) Atropine sulfate, 2 to 4 mg (1730 to 1715 grain)
intravencusly. Repeat at 5 to 10 minute intervals until signs of

atropinization appear (dxzy, flushed skin and tachycardia ag high as 140
per minutel); 3) 2-PAM, slowly, intravenously, 1 g for adults; 43

Symptomatic treatment. In the more usual case, proceed as follous: 1
Atxopine sulfate., 1 to 2 mg (1760 to 1730 grain), if symptoms appear. IF
excessive secretions ogeur, Keep the patient Fully atropinized. Give

atropine sulfate evexry hour up to 25 to 50 mg in a day; 2) 2-PAM, slowly,
intravenously., 1 g for adults, 4 the patient £ails to respond

satisfattorily to atropiné sulfate. Neither atrdpine noer 2-PLM shoulﬂ he
taken by workers as a prophylactic measure.

vI. SURVEILLANCE AND PREVENTIVE CONSIDERATIOHS

R. GENERAL

Most reported effects of EPN axe caused by its anticholinesterase
properties. In occupational cases, illness is frequently delayed
several hours. Ezlatively incapacitating symptoms of nausea,
cramps. discomfoert in the chest, and museular +twitchings often
follow initial giddiness, blurred vision, and headache only after a
period of 2 to 8 hours. Miosis may appear late and mydriasis may
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actually be present as a reaction to the discomfort and appréhension
associated with peisoning. Skin absorption is an important. route of
entry. Tt is important +that the physician become familiar with
plant operating conditions in which exposure to EPN occours. Those
with skiin disease may not tolerate the wearing of protective
c¢lothing and those with chronic respiratory disease may not tolerate
the wearing of negative pressure respirators.

B. PREPLACEMENT

The following medical procedures must be made available to each
employee who is exposed to EPN®

1. R complete history and physical ‘examination -- The purpose 1is
to detect preexisting conditions that might place the exposed
employee at increased risk, and to establish a bhaseline for
future health monitoring. Persons with a history of reduced
pulmonary function, convulsive disorders; or recent exposure
to anticholinesterase agents would be expected to Dbe at
Thereased risk from exposure. Examination of the xespirabbry
system, nervous system, cardiovascular gystem and attention
to the cholinestexase levels in the blood should be stressed.
The sKin should be examined Ffor evidence of chroni¢ diserder.

Z. Cholinesterase determination -- EPK causes depressed levels
© of activity of cheolinesterase in the serum and  erxythrooytes.
The ¢tholinesterase activity 4in the serum and erythrocytas
shall be determined hy using medically acceptable biochemical
tests prior to any new period of exposure.

¢. PERTODIC EYAMINATIONS

The above medical examinations are +to be repeated on an annual
basis, with the exception of the cholinesterase determination which
shall be performed quarterly or at any +time overexposuxe is
suspected or signs ox symptoms of tericity occur.

VII. REFERENCES
1. American Conference of Governmental Industrial Hygienists: "EPN (O~
Eihyl-0=p-~Hitrophanyl Thionohenzene Phosphonate)," TDocumentation o©f the

Threshold Limit Values £for Substances in NoxrKroem Air, (3d ed., 24

printing), Cincinnati, 1974, p. 99.

' Hayes, W.J., Jr.: Clinical Handbook on Edonomie Poisons, Emergency
Information for Treating Foisoning: ¥.8. Public¢ Health Service Publication

No. Uu76, U.S. Government Printing Office, Washington, D.C., 1963, pp. 12~

23.

3. Goodman, Louis 8. and nlf:ed Gilman: The Pharmacological Basis of
Therapeutics (5d ed.), The Macmillan Publishing Company, New York, 1975,

pp. 456-466.
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REFERENCES AND SOURCES
EPN
1810.1000
Personal. Protective Egquipment, and, (h) Sanitation
Eye: Comn. of Penn.; "Hygienie¢ Information Guide;" No. 68; Hamilton
' and Hardy, "Industrial Toxicology:" Deichmann and Gerarde
"Toricology of Drugs and Chemicals"

Skln= Pat_"ty, "Industrlal H'y.gien.e_ .and 'To.}(ic.olog_y; " Ham-ilt_on 'anﬂ. .
Hardy, "Industrial Toxicology;" Comm. of Penn., "Hygienic¢ Infor—
mation Guide," Ho. 68; Internatienal Labour Office,
"Encyclopedid of Occupational Health and Safety;™ Spencer,
"Guide to the Chemicals Used in Crop Protection;™ Christensen,
"NIOSH Toxic Substances List;" Spector, "Handbook of
Toric¢ology ;" '

Ingestion: American Conference of Governmental Indusitrial Hygienists,

"Documentation of the Threshold Limits Values foxr Substances
in Workzroom Aix:"™ Patty, "Industrial Hygiene and Toxicology:"
Spector, "Handbook of Towicolegy:" International Labour
Office, "Encyclopedia of Occupational Health and Safety;™
Comm. of Penn., "Hygienic¢ Information Guides," N6, 68; Christen-—
sen, "HIOSH Toxic¢ Substances List"
COMMENTS
Eye - Classifications: 1 and 5
Qutput statement numbers: 5 and 11 combined, 13
Exceptions: Hone
Acgording to6 Hygienic Information Guide No. 68, "the eye
is a particularly vulnerable portal of entry . . ."™ for
EPN.

While referring to organophosphorus insecticides in
general; Hamilton and Hardy report "manifestations of
absoxption tend to occuxr most rapidly . . . after massive
exposure directly to the eys. NithzmassiVe aelposure o
direct application of compounds to the conjunctival epithelium,
the onset of symptéms is almest instantaneous, and death
may F6llow within minuvtes.®

Deichmann and Gerarde note, "constriction of the pupil
may be seen, but this is not a constant sign of péisoning,
nor is it an indicatien of its severity. I+ may be caussd hy
the local effect of spray mist in the eye.”

Since the eye is a particularly vulnérable portal of
entry for EPN and the compound is very readily absorbed
threugh unbreoken skin, it is ¢oncluded that ¢lassifications
of 1 and 5 are warranted.

&kin -~ Glassifications: 1 and 5
gutput statement numbers: 1, Ja, 6, 8a, lug, 14%i, 15, 20a
Erceptions: Hone _ _
Recording to Patty, "the most important route of industrial
exposutre to the oxganic phosphates is by accidental spillage
on the skin. Percutansous absorptien freguently is unhoticed

since dermal drxitation rarely oceurs . . "
‘Hamilton and Haxdy list EPN as among the most_dangerdus
crganophosphorus compounds. They furﬁhex note that "oxgane-
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rhosphorus insecticides are absorhed by the skin, but the rate
tends to he slow except in the presance of dermatitis and

high ambient tempexatures. Modexate effecty of acute
absorption may oc¢euxr within . . . two to *three hours of
cutaneous exposure. Complete restoration of blood
¢holinesterase levels may xequire three months, A greater
degree of absorption produces vomiting, hyperistalsis

with cramps and diarrhea, increased salivation and lacrimation,
profusae sweating, pallor, dyspnea, and wheezing. Central
nerxvous system manifestations may include anxiety, emotional
aberration. insomnia or somnolence, headache, tremor, and
intellectual deterioration. Death in cases of heavy exposure
is usually related to respiratory collapse."

Accoxding to the Hygienic Information Guide No. 68, the
substance "may produce severe toxic symptoms and possihle
death."” A route of entzxy is "through the unbroken skin.

Lack of odor and warning signs, as well as delayed onset of
symptoms, make EPN a dangerous material +o work with. Repeated
eXposure may be increasingly hazgaikdous.m

The ILO reports ‘that the towicity of organophosphorus
pesticides depends on their mode of entry. "ILF entry is
through the skin, the first symptom is ofteii muséular twitching
at the place of contact. The clinical picture usually develops
ovexr a longer period of fime and . . . damage %to the centzal
nervous system may be less proneunced. In the majority of
ocrganorhosphorus pesticides the cumulative effect is
decidedly wezk.®
_ Spencer gives the touic dose to rabbits by skin applica-
tion as 30 - 35 mgrkyg. Christensen lists the skin TDHO as 23
mgskg for the rat.

Spector states "it is pbstulated that a rapid conversion
of EPN in vivo yields a substance highly inhibitoxy of
choline esterase, the inhibitiocn being of the second order
and irreversible."

EPNM has & melting point of 97 degrees F. Its vapox
pressure at 20 degrees C is very low and it is insoluble
in water,

Since inhibition of choline esterase may be irreversible,
since repeated exposure may be "increasingly hagaxzdous,"
and since the compund is very readily absorbed through the
skin, it is concluded that classifications of 1 and 5 are
warranted for this substarce.

Ingestion - C€lassificvations: 2 and 5
output statement numbers: 5a, 19, 20a
Edceptions: HNone

The ACGIH reports "the oral LDS50 of EPH fox small animals was

found to range from 7 - 33 mgs/kg and 75 ppm in the diet for

tuo years were found to have no effect on rats by Hodge and

co-workers. Lehman reported that a dietary level of 60 ppu

for one year (eguivalent to 210 mg- mansday) produced. no effect

in rats., while 180 ppm {eguivalent %o 630 mgrsiansdayp) produéed
- tissue damage to the zona glomerulosa of the adrenal cortex

;
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in 52 weeRks. Rider Found ne effect on blood choelinesterase

nor development of symptoms when volunteers ingested 6 mg.

EPN daily foxr 4% days ox later when 8 ng malathion was
added to the diet (6 mg EPN -~ 8 my malathion) for an
additional 44 days." The principal effect of EPN is that
of c¢holinesterase inhibition and it appears to be about
175 as toxie as parathion.

Patty rxeports the "acute oral LD50 feor purxe EPN is
Bz and 14 mgskg f£6r male and female rats, respedctively;
for the tedhnical materials, values of 28 to 33 and 7
t6 13 mgs/kg are givén by Hodge et al.”

Patty further adds, "in 2-year chronic feeding studies
in rats, doses of 150 ppm fox males and 75 ppm foxr Ffemales
produced no effect. Doses of 2.0 mg/kgs/day were administered
to male and female dougs for 1 year without seffect."

Spedtor lists the oral LDPEQ Ffoxr the mouse, Ffemale rat,
and guinea pig as 5.5, 14.5, 21,0 and 79.0 my/kg zespectively.
Thieénes and Haley estimate the £atal human dose %o be 0.3 gu.

Rceording to the ILO, Morganophosphorus pesticides are
rapidly abseorbed into the body through the mucous memhrzane
of the digestive tract . . . and penetrate into the caxdio-
vascular system and the different organs."

The Hygienic Information Guide No. 68 repoxris "the
prineipal mode of action of EPH is the inagtivation of
cholinersterase.”™ Toxic "manifestations of EPN incluide
headache, giddiness, blurred wvision, constriction of the
pupils, mausea, cramnps, diarrhea and sweating. The signs
and symptoms of severe poisoning by EPN are a fgeling of

a tightness of the chest, difficult breathing, bluish

skin coloration, muscular twitching, convulsions, £luid
in the lungs and coma.”

Christensen lists the LD5Q for the rat as 8 mgskg,
for the pigeon as 6 mgs/Kg, gquail as 5 mgsKg and duck as
3 mgsRy.

Spector also reports "it is postulated that a zapid

conversion of EPN in vive pields a substance highly

inhibitery of choline estexase, the inhibition being of the
segond ordexr and irteversible."
Classifications of 1 and 5 are concludad to he most

appropriate for this extremely toxie substance.

SUBSTANCE TECHNICAL GUIDELINES

The references cited for this document include:

E. I.

duPont de Memours and Co., Technical Data Sheet and Product Label (duP)

Kirk-Othmer, "Encyclopadia of Chemical Technology," 2nd edition, vol. 11,

P.

703 (K-03

Souzrces of data items used:

-T.

h.

1. Synonyms ! dup

Formulasr duP
Molecular weight: dup _
Boiling point: Data not availahle

Spacific gravity: K-0
Vapor density: Mot applicable

WD - W
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Melting point: duP

.
5. Vapor pressure:s duP, K-0O
6. Solubility in water: dup, E-0
7. Evaporation rate: HNot applicable
8. Aprearance and odox: duP, K-0
IT. B. 1. Flamwability: dJubd
B.. 1. Conditiens contributing to instabhility: ADL
2. Incompatibilities: ADL
3. Hazaxdous decomposition products: ADL
_ b, Special precautions: ADL
ITTI. A Bteps if released or spilled: duP, ADL
C. Hasta dlsposal methed: ADL, duP
V. Miscellaneeoils precautions: duP

USE/EXPOSURE AHD CONTROL DOCUMENT
References used in the preparation of this document include+
kmerican Conference of Governmental Industrial Hygienists, "Documentation
of Threshold Limit Values for Suhstances in Workrecom Rir," 3rd
edition, Cincinnati, 1971 {ACGIH)

Deichmanr, William, B., "Safe Handling and Use of Organic Phosphate

Pesticides," Industrial Medicine and Surgery. p.267 — 74; April 1967
{Dejchmann)

MEPA Compendium of Registered Pesticides," Environmental Protection

Ageney, Vol. III, Part 2 and 3, 1972 (EPR) _
Hamilteon, A. and Hardy, H. L., "Industrial Toxlcology,' Publishing
Sciences Group, Inc., 3rxd edition, 1974 (Hamilton and Hardy)

"Hygienic Information Guides,™ Commonuealth of Pennsylvania, Départment

of Environmental Resources, Bureau of Oc¢dupational Health (Penn)

International Labour Officve, "Encyeleopedia of Occupational Health and

Safety,"™ McGraw—-Hill Book Company, New York, 1971 (ILOJ
Milhy, Thomas H., “Prevention and Management of Organc Phosphate Poisoning,"
Journal of the American Medical Association, 21613, p. 2131 - 33,
June 28, 1971 (HMilby)
Patty, F. K., "Industrial Hygiene and Toxicology," WVol. 2, second revised
edition, Interscience Publishexrs, New York, 1963 (Patty)

Plunkett, E. R., "HandbooX of Industrial Toxiceclogy," Chemic¢al Publishing

Company, Ine., New York, 1966 (Plunkett)

“Sax, N. I., "Dangerous Properties of Industrial Materials," 3xd edition,

Reinhold Publishing Co., 1968 (Sax)

Stechexr, P. G. - editor; "The Merck Index," eighth edition, Merck and Co.

~ Inc., New Jersey, 1968 (Stechex)

Spectoxr, W. 8. (Vol. I, II); Negherhon, W. 0. (Vol. IXIY, Grebe, R. M.
(vel. IV¥), and Dittmer, D. 8., (Vol. V) - editors, "Handbock of
Toxicology," Saunders, Philadephia, 1956 ~ 1959 (Spector)

Spencex, E. Y., “Guide to thée Chemic¢als Used in Crop Protection,™ sixth
edition (publication 1093)>; Research Branch Agriculture €Canada, 1373
(Spencer} _ _

Stolman; A. - editoxr, "Prouyress in Chemical Toxicology," Vol. 2 and 4,
ARcademic Press, HNeu York, 1965 and 1969 (Stolian)

References for Specific Use/Exposure

1. IL0Q, Spencex, Penn, Deichmann, EPA

2. Sar, ACGIH, Spector, Stolman, Patty, ILO, Stecher, EPA, Hamilton

and Hardy, Plunkett, Spencer, Milhy
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Penn, Spencer, Deichmann, Nilby
Penn, IL0, Milhy

3

4

References for Spetific Contrel Methods
1.
2 .
3
i

Penn, ILO, EPA, Spencetr, Deichmann

ILO, Milby,; Plunkett, Hamilton and Hardy

Penn, Spencer, ILO, Deichmann,; Milby

Deichmann, ILO

RESPIRATORY TABLE DOCUMENTATION

STANDARD: 0.5 mgrM3

BWARNIHNG PROPERTIES:
Cdor Threshold: Thére is ne guantitative information available econcerning

the oder threshold of EPN.

Eye Trritation Level: EPN is hot Rnéwn tec he an eye irxitant.
Evaluation of Warning Properties: Since therxe is no gquantitative informa-

tion avwllable relating marnlng properties +to alr concentrations of

EPN, EPN is treated as a material with poor warning properties.

The Hyglenlc Information Guides for EPN of the Conmmonwealth of
Pennsylvania's Ocecupationsl Health Division state that the "lack

of odor and warning signs, as well as the delayed onset of symptoms,
make EPN & dangerous material to work with."™ Gas sorbent respiratoxy
eguipment is not permitted.

IDLH: 50 mgsHM3 _ _

Basis forx IDLH.Valua= There are no acute inhalation toxicity data avail-
able upon which to base the IDLHR foxr EPN. The chesen IDLH, therefore,
has been estimated £rom ithe mouse intraperitioneal LDH0 of & myskg.
grams dgiven by Thienes anid Haley.

Other Toxric¢oloegical Information: The Hyvgienic Information Guide for EPH

of the Commonwealth of Pennsylvania's Division of Occdupational Health
contains the f£ollowing information: EPN is an organic phosphate
compound and may produce severe toric symptoms and possible death.

The route of entry of EPN into the body may be hy absorption through
the unbroken skin, inhalation or by ingestion. The eye is a particularil
vulnerable portal of entry . . Repeated exposure may be ‘increasingly
hazardous. The principal mode of action of EPN is thé inactivation

of cholinesterase;, a body of enzyme necessary for proper nerve
funciion. The toxic manifestations of EPN include headache, giddiness,
blurred vision, constriction of the pupils, nausea, cramps, diarrhea

and sweatinyg. The signs and symptoms of severe poisoning by EPN aze

a feeliny of a tightness of the chest, difficult breathing, hluish
gkin coloration, mus¢ular twitehing, convulsions, f£luid in the lungs
and coma.

The Documentation of TLV's states that “the oxal LD50 of

EPN fox small animals was Ffound to range from 7 —_33'mg/kg-and 75 ppmn
ln_the diet for tuo years were found to have ne effect on rats by

Hodge and co-workers. Lelman reported that a dietary level of _
60 ppm for one year (egquivalent to 210 mgsmansday) produced no effect
in rats, while 180 ppm (equivalent to 630 mg/mansday) produced tissue
damage to the =zona glomerulosa of the adrénal cortéx in 52 uesks.

Rider found no effect on bleod cholinesterase nor devélopment of symp—

toms whéen volunteers irngested 6 g EPN daily for B4 days, ox later
when 8 mg malathion was added to the diet (6 mg EPN ~ 8 mg malathion?



NIOSH/OSHA Draft Technical Standard
and Supporting Documentation for EPH

for an additional 44 days. Because the principal effect of EPN is
that of cholinesterase inhibition, and it appeaxrs to be about 1/5
as toxic as the well-documented parathion, its threshold limit has
been set at 0.5 mgsM3."
The NIOSH Toxic Substances List gives rat, skin absorption

LD50 of 23 mg/kg.

VAPOR PRESSURE AT 100 C: 0.03 mm Hg

SATURATED CONCENTRATION AT 100 C: Approximately 39.5 ppm or 521 mg/M3
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USE/EXPOSURE AND CONTROL DOCUMENT

EPN

Principal Route

Uses/Exposure
Inhalation of dust, mist,
fume and sKkin contact
with liquid during
formulation (mixing -
wettable pouwder, dust,
emulsified concentrate,
granules) for use as a
pesticide (insecticide,
acaricide)

of Entzx
A,D

Inhalation of dust, mist,
fume and skin contact
with liquid during appli-
cation (spraying, dust-
ing) for use as a
pesticide (insecticide,
acaricide) on agriculture
crops, vegetables, fruit
trees and ornamentals

Inhalation of dust, mist,
fume and skin contact  °
with liquid duyinguv v oo
manufacture (reaction

of benzene thiocphos-
phoryl chloride with™ 77777y "n 0"
alcohol and pyride in -
benzene at room

temperature, follouwed

by reaction with

sodium p-nitrophenoxide

in boiling chlorobanzene)

for '1se as a pesticide
(insecticide, acaricide)

y

{-.-.r‘._-r“__-.\?

‘nrexhlaust ventilation;

Currently Used

Control Methods
Process enclosure; dust
collection; pexrsonal pro-
tective equipment (gloves,
goggles, respiratory pro-
tective devices, protective
clothing); genexral dilution
ventilation (natural); good
personal hygiene practice

Material substitution;
personal protective equip-
ment (gloves, goggles,
respiratory protective
devices, protective cloth-
ing); good personal
hygiene practice

Process enclosure; general
dilution ventilation; local
per-
sonal protective equipment
(gloves, goggles, protective

neell’dthing, respiratory protec-
tive devices); good personal
hygiene practice

Inhalation of dust, mist, AR,D Proper labeling; general
fume and skin contact with dilution ventilation; local
ligquid during processing exhaust ventilation; gocod
(storage, packaging, trans- personal hygiene practice
portation) for use as a
pesticide (insecticide,
acaricide)

A —-- Inhalation

B -- Skin and eye contact resulting

in localized irxitation
€ —-—- Ingestion

D -- Skin contact resulting in
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absoxption and subsequent
systemic poisoning



