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Biomedical and Environmental Progress Report
Week Ending October 7, 1977

Iln a recent meeting with VCM/PVC industry leaders, high EPA
officials stonewalled any attempts to withdraw the proposal

or consider compromise. It appears EPA has bought the

EDF idea of zero emissions. OQOur future course will be

decided at the VCM/PV(C Safety Committee meeting on October 20.
In the meantime, the technical committee is trying to work out
ways to mend the many deficiencies in the proposal. All consi-
derations of possible compromises have been terminated. It
looks as if everyone is getting into position to go to court.

Eleven companies have joined with Conoco Chemicals to sponsor
the methyl chloride assay at CilT. Two other companies are
stil]l considering joining. Actual test work will begin early
in December.

OSHA has announced a generic carcinogen standard. |If it's

promulgated as proposed, a chemical found to meet certain testing - .

specifications will be classified ¢ automatically regulated. -

it's a way to shortcut the standard-making process that's been :j7 4
ol

used for vinyl chloride and benzene, thus we would get more Pl
standards faster.

In a recent study, NIOSH considered chemicals with the greatest
carcinogenic hazard to be, among others, formaldehyde, benzene,
lead, kerosine, nickel, chromium and carbon tetrachloride. We
are particularly concerned about the inclusion of kerosine and
will track down their reasoning.
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Full Text

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
RECOMMENDATIONS FOR WORKPLACE EXPOSURE TO REFINED PETROLEUM SOLVENTS

The National Institute for Occupational Safety and Health
CNOSTD recommiends that emplovee exposure o petrolenn
ether, rubber solvent. varnish makers” and  painters’
nuphtha, maeral spinits, Stoddard salvents and kerosene in
the workplace be controlled by adherence to the fullowing
sections. The standards are designed to protect the heailh
and provide for the safety of emplovees tor up to a 10-hour
work shift, 40-hour workweek. over a working life.
Compliance with ali sections of the standards should prevent
adverse eifects of these chemicals on the health of
emplovees and provide for their safety. Techrniques
recommended are vahd, reproducible. and available to in-
dustry and government agencies. Sufticient technology ex-
is1s to pernut comphiance with the recommended standards.
Although the environmeatal limits for the workplace are
considered lo be safe levels based on current information,
the emplover should regard these as the upper boundary of
exposure and every etfort should be made to keep Lhe ex-
posure as low as 1s techmcally feasible. The criteria and
standards will be subject to review and revision as
necessary.

Eve. nose, and throat irritation, dermatilis, and etfects on
the nervous syvstem have been tound in workers expused to
some refined pelroleum solvents. Benzene, which has been
shown to cause bloud dyscrasias in humans. 15 present tn
small amounts in many refined petroleum solvents. NIOSH
has concluded that benzene 1s leukemogeme. For turther tn-
formativn on the hazards ot benzene, refer to Appendix [. [t
15 therefore recormmmended that, when henzene 1s found to be
present in refined petroleum solvents, every effort be made
to keep the benzene exposure as low as possible. The refined
petroleum solvents examtned 1n this document are for the
most part complex mixtures. and the possibility of syn-
ergistic or additive toxic effects of the components of these
mixtures should not be overlooked.

These criteria and recommended standards apply to oc-
cupational exposure of workers (0 the following refined
petroleum  solvents: petroleum ether. rubber solvent.
varmsh makers and painters’ naphtha. mineral spirits.
Steddard solvents, and kerosene. all included n the tern
Uretined petroleunt solvents.”

The refined petroleum solvents considered in this docu-
ment have a total aromatic content of less than 207 . Other
hydrocarbon solvents such as thinners, whose total aromatic
content may exceed 20% . are not discussed in this document.
For the purposes of these recommended standards for refin-
ed petroleum solvents, the following definitions will apply to
these solvents covered in this document:

“Petroleum ether' is a refined petroleum solvent that has
a boiling range of 30-60 ¢ and typically has a chemical com-
postuion of 807 pentane and 20 isohexane.

“*Rubber solvent™ 15 a refined petroleum solvent with a
boiling range of 43-125 C and is compaosed of organic com-
prunds whose carbon chain lengths range from C5 to C7. The
chemucal composition of a typical rubber solvent would be:
41 4. poraffing, $3.6°¢ monocycloparaffins, 9.1 mono-
aleftns. 1 5% benzene, and 3,470 alkyl benzene.

Cupyl uﬂlr

“Varmsh makers’ and painters’ naphtha™ is a refined
petroleum solvent with u holing range of 95-160 C and 1s
composed of organie componnds whose carbon chaimn lengits
range trot U5 to CLL The chemical compusition of a tvpiead
varmsh makers’ and painters’ naphtha wouid be 53 4
parattins. 30 3°¢ monocvcloparathins. 240 dicvcloparat-
fins, 4.1 benzene. 11 7 alkylbenzenes. 0.1 indans and
letralins.

“Mineral spirits™ is a refined petroleum solvent with a
boiling range of 150-200 C. A typical chemical compositinn
fur mtneral spirits would be: 8U-86": saturated hydrocar-
bons. 1'¢ olefins, and 13-19*- aromatics.

“Stoddard solvent” is a type of mineral spirits with a bail-
ing range of 160-210 C and is composed of organic com-
pounds whose carbon chain lengths range from €7 to C132
The chemical composition of a typical Stoddard solvent
would be: 47.7¢0 paratfins. 26¢% monocycloparatins. 11.6°°
dicveloparatiins, 0 1. benzene. 14.1°, alkylbenzenes, 0 5 .
indans and tetralins.

140 Flash aliphattie solvent ™ 1s a type of Stoddard solvent
with a boiling range of 185-207 C and 1s composed of orgaric
compounds whase carbon chain lengths range from C5 to
C12 A typical chemical composition tor 140 flash aliphatic
solvent would be: 60.8': paraffins. 24.5 monocycloparal-
fins. 11.2"0 dicycloparaffins. 0.07<. benzene. 3.03° . alkyl
benzenes. and (0.3% indans and tetralins.

“Kerosene' is a refined petroleum solvent with a boiiing
range of 175-325 C. A typical chemical composition ror
kerosene would be: 25°. normal paraffins. 11'; branchodt
paratiins. 30*C monocyclopuraffins, 127 dieveloparaffins.
1 tricycloparaffins, 157 mononuclear aromatics. and 3
dinuclear aromatics.

“Devdorized kerosene ' is a refined petroleum solvent that
has a builing range of 209-271 C and a typical chemi.al
composition of 33.2°. paruffins, 40 9'¢ naphthenes, und
3.9, aromatics.

[f exposure to other chemicals alse occurs, the employver
shull comply also with applicable standards for the sther
chemicals. In particulur, specral attention shall be given to
the benzene content of the refined petroleum solveats being
used.

The “"action level™ for petroleum ether, rubber solvent.
and varnish makers’ and painters’ naphtha is defined as an
airborne time-wetghted average { TWA) concentration of 2v0
milligrams per cubic meter img,cu mJ of air for up tc a
10-hour work shift in a 40-hour workweek. The '"action
level’” for mineral spirits and Stoddard solvent is defined a3
a TWaA concentration of 350 mg:scu m of air for up to u
10-hour work shuft in a 40-hour workweek. The “‘actiun
level” for kerosene 1s defined as a TWA concentration of 101
mg, cu m of air for up to a 10-hour werk shift in a 40-hour
workweek. “"Occupational exposure” (o refined petroleum
solvents ts defined as cxposure above the action level |.«-
posure to refined petroleum solvents at lower concentrations
will not require adherence to the following sections. except
for Section 2ta), 3, 4ta.by, H(a.c-iy, 7, and Btar,
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OCCUPATIONAL SAFETY % HEALTH REPORTER

Section | — Environmental (Workplace Air)

ta» Concentration

112 The emplouyer shall contrnl occupational exposure to
arrborne concentrations of petroleum ether. rubber solvent.
varnish makers™ and painters’ naphtha, mineral spirits. and
Stoddard solvenats so that no emplovee 15 expused al u con-
© centration greater than 350 mg cu m of air, determined as a
TWA concentration for up to a 10-hour work shift. 40-hour
workweek In addition, no emplovee shall be exposed to any
of the ubove refined petroleum solvents at a cetling concen-
tration greater than {800 myg cu m us determined by a
sampling time of 15 minutes

12 The emplover shall control occupational exposure to
kerosene so that no emplovee 15 exposed at a concentration
greater than 100 mg cu m nf air deternuned as a TWaA con-
centration for up to a 10-hour work shift, 4d-hour workweek.

ibr Sampling and Analysis

Procedures tor the collection and analvsis of workroom
air samples shall be as provided in Appendices [I, [IL
and IV. ur by any methods shown to be at least equivalent
n preaiston and sensitivity to the methods specitied,

Section 2 — \Medical

Medical surveillance as described below shall be made
avaslable to all workers subject to occupational exposure to
refined petruleum solvents

(3} Preplacement examinations shall include at least:

11y Comprehensive medical and work histories.

12y Phvsieal exammnation, griving particular attention to:
the ~e:n. uppropriate hiver function tests such as serum
glutanmcoxaloacetic transameinase. complete blond count;
urinalvsts. and tests of nervous svstem functinn.

13 A judgment of the ahility of the worker to use negative
Or posilive pressure-respirators.

b1 Periodic examinations shall be made available at least
on an annuol basis and shall include at teast:

1 Interim medical and work histories.

12y Physical examination as vutlined 1n (a)(2) above.

¢ During examinations. applicanls or emplovees having
medical conditions which would be -directly ur indirectly
agpravated by exposure to these subwtances. such as chronie
dermatilis, shall be counseled un the increased risk of im-
puirment of thetr health from working or continuing to work
with these substances.

oy Ttial medieal examinations shall be made available

o atl workers within 6 months alter the promulgatiun of
standards based on these recommendations.

el In an emergency involving these substances, all
affected personnel shall be provided with immediate first
uid. toltowed by prompt medical evaluation and care. In the
event ul eye or skin contact with refined petroleum solvents,
contaminated clothing and shoes shall be removed im-
mediately and eves and skin shall be flushed with copious
amounts of water. The medical attendants shall be informed
uf the possibality of central nervous depression.

(11 Perunent medicat records shall be kept by the
ernplover for at least 30 years after employment has ended.
These records shall be kept for at least 30 years alter
employment has cnded. These records shall be made
available tu the designated medical representatives of the
Secretaty of  flealth, Fdueation,  and Weltare, of the
Seeretiry of Labor, of the ciployer, and of the cmployee or
lermer emmployee

Oceupational Sufety

%

Section 3 — Labeling and Posting

All labels and warming signs shall be printed both in
English und n the predominant language of non-
English-reading emplovees. Illiterate workers and workers
reading languages other than those used on labels and postd
signs shall receive information regarding hazardous areus
and shall be intormed of the instructions printed on labels
and signs

The following warntng label and sign shall be affixed in a
readity visible location on petroleum ether. rubber solvernt.
vacnish makers’ and painters’ naphtha. muneral spirits,
Stoddard solvents. or keroscne storage tank containers

NAME OF SOLVENT
(sy¥nonym!

WARNING' FLAMMABLE! (or COMBUSTIBLE")
CAN BE FATAL OR CALSE
SEVERE [LLNESS [F SWALLOWED

Keep awayv from heat, sparks, and open flame.
Nv smoking permutted.

Do not take internally.

Keep cuntainer closed.

Avaid prolonged or repeated breathing of vapor.
Avoid contact with eyes and skin.

Use with adequate ventiation.

in case of
Fire: Use appropriate tvam-type, dry chemucal (e.g.
sodium bicarbunate!. or carbon dwoxide extinguishers.
Spill: Flush area with adequate amounts of water

First did: In case of eve or skin contact. flush with
coplous amnunts of water while lifting the eyelids. Change
clothing 1t contaminated. [n case of accidental swatlowing, cuil
a physician. DO NOT INDUCE VOMITING!

Section 4 — Personal Protective Clothing and Equip-
rment

(a) Protective Clothing

ta) Appropriate protective clothing, including gloves,
aprons, suits, boots, and face shields «3-inch minimum) with
goggles, made of a material resistant to refined petroleum
solvents shall be provided for and worn by every employee tu
Limit skin contact. In addition, the protective clothing shall
also be fire-resistant. This type of clothing shall be worn by
emplovees removing clothing from drycleaning machtnes or
perfornung spotting operations In addition to being solvent-
resislant, the gloves used n these operations shall also be of
sufticient length to protect the forearms of the employees
Emplovees performing these operations should keep
solvent-saturated materials away from their breathing zone¢s
as much as possible.

(2) Unless protective clothing is being worn, the emplover
shall ensure that a change of clothing is immediately
available to be used by any employee whose clothes become
wetted with solvents,

13y Where protective clothing is required, the employver
shall provide the employee with separate starage facilities
fur work clothes and tor street clothes, preferably separated
by shower taciliies, )

(41 Safety showers and evewash fountains shall be provid-
ed wn appropriute areas. These showers and fountains shall
he checked penadically to ensure thetr proper working con-
NS
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(8-inch minimum: meeting the requirements listed in 29
CFR i410.133 and ANSI Z87.1-1968 shall be provided and
worn in anv operation in which there 15 a reasonable
probability of a solvent being splashed 1nto the eves.

tc) Respiratory Protection

11 Spurkproot engineering controls. such as local exhaust
hoods. tans. or other ventilation systems. shall be used (f
needed Lo keep solvent oif conceatrations below the TW A
and ceihing environmental limts. Compiance ~with the en-
vironmental hmits may nut be achieved by the use of
respirators except

1A Duning the time period necessary to install or test the
required engineering contrels

1B For noaroutine operations such as brief exposures at

tCr During emergencies when air concentrations of the
solvenl may exceed the enviconmental imits

12+ When a resprratur s permitted by pacagraph (o 1y of
this section. 1t shall be selected ond used pursuant to the
foilowing requirements:

tA) The emplover shall establish and enforce a
respiralory protection program meeting the requirements of
29 CFR 100 L34

18 The vmplover shall provide respirators in accordance
with Tables [-1, -2, and (-3 depending on the tvpe of solvent
used und shall ensure thut the empiovee uses the appropriate
respiculor when aeeded. The respirutory protective devices
provided in conturmunce with Tables 1-1. [-2. and -3 shall
comply with the staadards jointly approved by NIOSH and
the Mining Entorcement and Satety Adnunistralion s tormer-

concentrations 1n excess of the environmenial himits v Bureau ul Mines: as specified under the provisions ot 3u
resulting from maintenance or repair activities. CFR 11.
TABLE I-1

RESPIRATOR SELZITION GUIJDE FOR
AND VARNISH MAKERS'

PETRCLEL™M
AID PALINTERS'

RUBBER SOLVELT,
NAPHTHA

Concencracion

Respirator Tvpe Approved under
Provisions of 30 CFR 11

Less than or equal
to 1,500 og/fcu m

(L)

half-mask facepiece and organic vapor

Chenical carcridce respirator with

cartridge*

(2}

Supplied-air respirator with half=-

mask facepiece ocerated in demand (nez-
ative pressure) nade

Less than or equal
to 17,500 mg/cu m

¢y}

plece and organic vaper canistev

Gas mask aquipped with full face-~

Greater than
17,500 mg/cu m
\

Emergency entry
(into an area of
unknown concen-
tracion)

(2) Supplied-air respirator equipped
with full facepiece

(3) Seli-contained breathing apparatus
with full facepiece operated in decand
mode

(1) Self-contained breathing apparatus
with full facepiece operated in pres-

sure-demand or other positive pressure
mode

{2} Combination Type C supolied-air
respirator with full facepiece vuverated
in pressure-demand mode, with auxiliary
salf-contained air supply

(1} Self-contained breathing apparatus
with full Ffaceplece operatad in pres-
sure-demand or other positive pressure
mode

(2) Combination Type C supplied-alr
tespirator with full facepiece operated
in pressure-demand mode, with auxiliary
self-contatned alr supply

*The servlez Lile ot the orpanic vapor c.irtrtdge should he fafced to

1 hour.
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TARLE I-2

RESPIRATOR SELFCTION GUIDE FOR STCDDARD SOLVFENTS AND MINERAL SPIRITS

Respirator Type Approved under

Concentraticn Provisions of 30 CFR Il
l.ess than or equal (1) C(hemical cartridge respirator vith
to 3,300 mg/cu m half-mask facepiece and organiec vapor

cartridge*

(2) Supplied-air respirator with half-
maslk facepiece operated in demand (neg-
ative pressure) mode

l.ess than ot equal (l) Gas mask equipped with full face-
to 17,300 ma/cu m plece and organic vapor canister
(2) Supplied-air respirator equipped
with full facepiere
(3) Self-contained breathing appavatus
with full faceplece operated in demand

made
Less than or equal Supplied-air respirator equipped with
te 30,000 mefecu o full faceplece, hood, helmet, or suilt

in continuous-flow or other positive
pressure node

Creater thar (1) Self-contained breathing apparatus

30,000 mg/cu with full facepiece operated in pres-
sure-demand or other positive pressure
mode

(2) Combination Type C supplied-air
respirator with full faceplece operated
in pressure-demand mode, with auxiliary
self-contained air supply

Emergency entry (1) Self-contained breathing apparatus
(into an area of with full facepiece operated in pres-
unkrown concen- sure-demand or other positive pressure
tration) mode

(2) Combination Type C supplied-air
respirator with full faceplece operated
in pressure-demand mode, with auxiliary
self-contalned air supply

*The service life of the organic vapor cartridge should be limited to
1 hour.
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TARLE

RESPIRATOR SCLECTICH

-3

GUINDE TR YEROSENE

Contcentration

Respivator Tvpe Apprroved under
Provisiors ¢f 30 CF2 11

Less than or egual
to 1,009 mz/cu n

Less than or equal
to 5,000 wp/eu n

Greater than
5,000 rmg/eu m

Emergency entry
(into an area2 of -
unknown concen-
tration)

(1) Chemical cartridge respirater with
half-rask faceplece and organic wapor
cartcridye®

(2) Supplicd-alr respirator wwith half-
rash facepince oporated in demond (neg-
ative pressure) mode

(1) Cas rasy cquipped wlith full face-
prece and orranlc canister

(1) Surplied-air respirator equipped
with full facepiecs

()Y Self-contained breathing apoaratus
vith full facepiece cperated In demand
maoae

(1) folf-concalned hreathing anparatus
izh full facepiece operated in pras-
T

lemand or ather pesitive pressure

<
S

d .

} Cembinatian Type C supplicd-air
spivator with full faceplece operated
assure-deinand mode, with auxiliary

-contained air supply

Wkt~ 0n

(1) Self-contained breathing apparatus
with full facenicce opecrated in pres-
surc-demand aor other positive pressure
mode

(%) Cemhination Type C supplied-air
respirator uwith full faceplece cperated
in pressurc-cdemand rode, with auxiliary
seclf-contalned alr supply

*The service life of the organic vaﬁ%?"h&ruriﬁ}}'?iﬁ!ia be limited to

1 hour.

iC1 Respirators specified for use in higher concentrations

of solvent vapor may be used in atmospheres of lower con-
cenlrations,

tIH The emplover shall ensure that no employee is being

(E} The employer shall ensure that respirators are ade-
quately eleaned and minntained and that employees are 1n-
structed in the proper use and in testing for leakage of
respiraturs assigned to them,

exposed to solvent wir concentrations in excess of the cn-

virommental hiits because of improper cespicator selection,

fit, use. or matatenance.

(1" Respirators shall be casily aecessible in work areas

and employees shall be mformed of their location.
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