IVIINIOHNGY)

QFV

+

PLAINTIFF’S
EXHIBIT
DUP-1841

v
Y

. _‘*" ; ! & < .
- . - ~ —-— ~
SAFETY
_ ENGINEERING STANDARD
RESPIRATORY PROTECTIVE TS3060
EQUIPMENT B JAN 1982 S2H
agvistD OCT 1980

rarreo DEC 1978 Page 1 of

a3 DOCUMENT (S THE PROPEATY OF £ 1 OU PONT Of MEMOUAS AND COMPANY THE TECIHWCAL
et ORAATION HEAEON MAY MOT BE USED NOW REPROOUCED WIDIOUT NE PEPMISSION OF DU PONT

NOTE -

1943

0ct

TH s siancard inclides requiremenis of the Occupastions) Satety and Heslth Act of 1970 (OSHA) as published in the Federal

Angisier. OSHA .nisrmation is printed n red.
' 1. SCOPE

This standard provides infornstion far the selection,

and care of respirstory protective equipment
{rrapirators). The term “respirator” in this standard is
used inclusively and applies to atmosphere-supplying and
sisopurifying devices thet peovide bresthable air to the
wrarer within the limits of the equipment, whataver the
source of air. This standard does nut apply for exposure to
ai-borne radicactive contamination for which specisi con-
sideration inay be nccemary.

use,

2. GENERAL
2.1 Hespirstors should not be uwed an & substitue for
arcqaate exhanst seatilation of other cogineering coutral
mrtheds,

2.1 Rerpirstors shall be worn at all times where the
stnosphere may be harmful to employees due to unusual
conditions, anil where work is necessary in contaminated
or oxygen-deficient, confined sress.

2.2.1 When the air is deficient in oxygen, the symp-
uxna renge from increesed volume of bresthing and se.
eeleration of pulse rate to uncomciousness and desth,
depending upun osygen content and the degree of s per.
 1's activity, Unconsclousness la imemediate when s
man bresthes pure nitrogen and deeth may follew in o
fov minutss.

2.2.2 An oxygen deficiency may indicate ¢ hezard
other than inert gas: eg.. flammability (see 4.6), okin
toxieity, or sbeorption through the tkin, particulsely
hydrogen cysnide. Threshold limit values (TLV's) of air
cotaminants see given in S2T. Portable oxygen snd
tokic-gss detectors are covered in SIT.

2.3 Pure oxygen shall not be used in open cireuit. self
contsined, atmoephere-mupplying reapirators, or in sirline
tyoe respirators. ]

230 A closed cireuit (rebresthing) systern recirculstes
exhaled air, makes up nxygen snd removes undesirable
gases such s carbon dioxide. Pure oxygen must be ueed
with these systems. Systerns approved by the National

Partions orired n red are from OSMA requisiions. Section 1910.134.

Inatitute for Occupstional Safety end Health (NIOSH)
which utilize o high-pressure cylinder for oxygen may be
used. Clused circuit oxygen generating type equipment
shall not be used.

25 Each lIncation shall develop written proredures
covering the oelection, use, and maintensnee of
reapirstors.

3. APPROVED RESPIRATORS

31 Only equipment approved by the National Imstitute
for Occupationa! Safety andd Iluhh/Mine_Snfﬂy Health
Admimstrstion (NIOSH/MSHA) shall be used.

3.1.1 Reepirntors purchased gter September 20,
1974 shall be manufactured per quality control plan sp.
proved under Title 30, Code of Federal Rcrulations,
Part 11. Such equipment will besr en appraval label
Lesring the lenters “TC™ imstead of “DBM."

3.1.1.1  Exceptions. Selfcontained bresthing ap.
narstus spproved by Bureau of Mines under Schedule 13
through 13-E equipped with an fible endafcarrvies

lifc indieator and gas masks approved hy Buresu of Mines

under Schedule 14F are approved for use until further:

notice provided they (1) were fahricatrd. assembled. or
built under an appraval or any modification therenf iaued
by the U. 5. Duresu of Minca. Deparunent of the interior,
(2) were purchased on or bLefore June 30, 1975, and
(3) are maintained in an spproved condition.

3.2 A lint of the respirators and their manufsciurers,
certified by NIOSH may be obtsined by requestng HEW
Publication No. NIOSH 75-119 pius cumulstive sup-
piements {rom:

NIOSH Testing and Certificstion Laborstory
944 Chestrut Ridge Roed
Morganwown, WV 26508

Division of Technical Services
NIOSH
Robert A. Talt Laboeatories
45616 Columbia Parkway
Cincinnatl, OH 48226
DUP 0960535

Yendors ond merchandise designations ore given te describe meteriels and mey

not include all accoprabie products,
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3.3 At the prescnt time, there are no approvai schedules
for girwupplicd suits

3.4 4 Jut of the scveral types of respiratory protective
squipment, method of operation. use, limitations, and
remarka 1 given i Table 1. For additionsl information in
thie regard. reference shouid be made to:

“Practices for Respiratory Protection,” ANS] 288.2,
American National Standards [netitute, Ine, 1430
Broedway, New York, NY 10018

Respiratory Protective Equipment. Data  Sheet
[Y=444, National Safety Council, 425 North Michigan
Avenue. Chicago. IL 60611

“Respiratory Protection Peogram, A Manual and
Guideline.”” American [Industrisl Hygiene
Association, 475 Wolf Ledges Parkway, Akron,
Ol 44311

4. USES AND LIMITATIONS

4.1 Lerrcof erapiratory protective equipment shall have
medical approval.

4.2 The alr-puritying respirators; La. canister gse
masks, chemical cartricdige respirstors, and mechani-
cal fiter respirators (Table 1C) shall not be used for
rescue® work, or {or eMergency work o! sny nature.
This is beeause these respirators do not supply oxygen and
therefore rlo not protect againat possibie oxygen deficien.
ciea. Other reasons f{or this requirement are that:

8. (s maska are intended for use with no more
than 2 percent by volume of most toxic gases.

B. Chemical cartriddge respirators are intended for
uee 1n mgnificantly lower toxic gas concentrations than
rameter gas maska, Limits vary from 0.0 percent
meximum to 0.1 percent mazimum.

4.3 The following warning signs require immediate
return to {resh air:

8. Unecomfortable heat in the inhaled sir. (A
propesiy operating canister will become warm on ax-
fosure 10 certain gases or vapors, but a canister which
leromes  extremely hot indicates that concentrations
atave the cadister limit have been encountered.)

5. If nsuses, dizzinew ar signa of distress develop.

c. If the caniatrr hae 8 window indicator which
shows the specified culor change.

d. If any leakage is detected by emell, taste, eves,
nose or throat irritation.

. If high breathing resistance develops.

44 Air purifying respirstors should not be used in
atmospheres immediately dangerous to life and heaith or
when the contaminant has poor warning properties, ex.
cept for escape.

4.5 Users should select canisters and cartridges specis
fically spproved for the toxic gas and concentration to be
encountered. Canister masks that besr the label “All
Service,” “All-Purpase.” or “Universal™ should not be
ueed for a apecific gas or vapor if & canister is available for
that specific gas or vapor.

4.8  Although self-contained bresthing spparatus or com.
bination sir-line and self-contsined breathing apparatus
have no concentration limit in regard to toxieity, many
toxic gases and vapors sre flammable and the user could
be exposed to a potential fire or explosion. The 2.percent
concentration limita approved [or toxic gas removal with
canister.type masks is within the flammable range for
some gases. Work in stmospheres in or near the {lam.
mable range is prohibited. When the pousibility of flam-
mable atmospheres exists, 8 check should be made with
an explosimeter and per bi ations con-
firmed prior to entry. Standard F6J provides information
and instructions for use of portable flammable vapor and
gas detectors.

4.7 Respirstory protection is required for cancer suspect
agents. Refer 0 OSHA regulations for epecific require.
menta, Section 1910.1000 seriss, and to S2T.

4.8 An uncontaminated supply of sir must be assured
when using & hose mask with blower. .

5. SELECTION

8.1 In selecting a respirator, the following factors (5.1 -
5.1.8.1) and Tables 1| and 2 shouid be considered.
Engineering Dept Report, Accession No. 15167 “Respir.
stor Selection.” slso will provide guidance.

8. Nature of the hagard

b. Severity of the hagard

e. Type of contaminant

d. Concentration of the contamimamt

e. Period proteciion is required

t.  Logstion of the contaminated area with respect
to a source of respirable sir

Porhions orined 18 red e trum OSMA reguiationd. Section 1310.10K seree.
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« §. Lapected sctivity of (he wearer

h. Operating characterintics and hmlunom of the
uqll-hlc respirstora

.. — -

fe

.-.5 1.4 Srlfcnnmmd hreathing npparlluo reted for
at ieasi 30.minute sorvice tine should be used for emny
s s irrespirsble atmoaphere.

5.1.2 Self.contained hreathing spparstus with lese
than & 30:nunute air supply shall be used onliy for
emeegeney égress and not for rescue work or reentry.

;<2513 Opcrating time for self-contained spparatus 1s
lineétl on moderate work rates. Operating time is reduced

by incressed respiration required by heavy exertion.

5.1.4 Only sell<contained breathing apparstus,
or combination alr-line respirsior and seliconteined
besathing spperstus, shall be used In oxygen-daficient
stnospheres or whera the contaminant Is, or might be,
Immediately dangerous to life. The sir 1n the eelf.
contsined unit of the combination air-line respirator and_
sc{-contained breathing apparatus shall be used only for
egeem (n event the hosesline supply of air is ‘interrupted
Tr.e volume of this exit supply may vary for different ap.
pheations, but shall he ample 10 allow the worker suf.
ficient air to escape from the contaminated ares. In any
case, this supply shall not be less than 3 minutes. Con-
sit’ration should be given to using only positive pressure
uqm

; 8.1.5 Facspe masks are used only while the wearer
Iuwc- s conuminated ares. They are approved under
Sybpart 1, 30 CFR Part 11 and have s halfl mesk
farepiet¥ar s mouthpiece. Where eye irritation is a con.
siceration, a full faceprece should be wsed. For escape or
erhergency purposes from unknown concentrations of ex.
tremely hazardous stmospheres (sny gas or vapor haning
s taied lethal concentrstion LG 50 of less than 10 ppm). s
prismeure demand self<contsined breathing apparatus or’
combbination preseure demand supplied air respirator with
prassure demand self-<contsined bresthing apparatus shall
be used,

5.1.8 Entry Masks. Use selfcontsined breathing
apoaratus with st least a 30.minute air supply or & com.
binstion supplicd air reapirstor with self-contained
hreathing eir apparstus. Unit shall be of the pressure
demand type. The entry masks should be located cutside
of the potentially affected area in & noncontaminated ares

are{ praperly wentificd and protected.
* ,'. Irom € d Qm A
Bcnions grmed n red e frem OSMA reguiatons, Sectien 1810.134.

'
- a P

" appdratus with at least s

1. ﬂnfny rrgulmom nfmle or loal governments

. . —

$.17 Fire Fighting. Use seif<ontsined breathing
30-minute air supply. Unit shall
be the pressure demand type.

2818 Schedule 13E of the L. S. Bureau of Mines
on uelf-eonumed bfuthln‘ tpparatus requires a re.
maimu service:life indicator or warning for compressed
breathing sir (exeept for selfrescue). Some equipment
now on plants may not have these slarms. These can and
should be ohsaivgd from esquipment suppliers for ap

paratus not so equipped.

5.1.0.1 When the d:m is & combination self-
conteined bresthing apparatus and airline respirator
{auppliedssir respiratoe). either s manual or automatie
vaive(s) shall be provided to change to the seif-contained
air supply if the sirline supply fails, and o prevent the
wesrer bresthing contamimsted sir from the ouwide
aundephere. If & manual vaive is provided. it shall be
easily operable and located in a position which is con.
venient to the wearer. If an sutomatic vaive is provided. a
warning slso shail be provided to alert the wearer that ha
is bresthing from the self-<contained air supply. (1) when
his normal sic.line supply fails, or (2) when the self.
conteined sir supply falls below 98 pereent of its full con.
tainer pressure. A quick disconnect and check vaive shall
be provided between the spparatus and the air.line supply
hose 10 permit ready escape from the ares. and to prevent
loss of breathing sir from the device or inhaling the

surrounding atmoephere, respectively,
) 6. SREATHING AIR

&1 Both purchased and mamfactured breathing air
shail meet or exceed the requirements of the specification
for Grade D breathing air as described in Compresed Gas
Amaocistion Commodity Specification G~17.1-1966°. See
tabie below for Grade D snalysis summary, and G=1.1 for
details including sampling and enalytical procedures.

Gss Broathing Alr Anaiysie
0; 19 paroant min to 23 parcemt maat
co 20 ppm max
o, 1,000 ppm mex
Hydrecsrboma 5 mg/m?

(condensed)

H;0 Dew point lem than the lowen
prebable wemperature to be
enooumiared

Ny Baiance

Odor Free of prensunced odors

? See SOT for data en ditvet resding portable ouygEen snsiyeer.
This » necemary \» prevent (reetecrp and soppane of sie flow w0 the
mosh. For wbies refer to "Handoook of Comprrmed Gome.”
I T e R

Inc, 500 Fmn Ave. New York, NY 10038
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82 A rehishle supplier should be chosen. Vigit his
tn deternine his degree of control over the
ppetwree 10 an mir campressar is used, it should be
neninereared 106 Juhncated compressor is used, it must
hev- & rarienn monaxide ar high tempersture (or both)
Anmusi contacte should be made 10 sssure equip
mer sn: pecsedutes have not changed.

farilit.oe

slare

83 Vresrat o "tenified bresthing air should be pur-
tever o reliabile supplier. If a choice has 10 be made
hetweer rorul #d sir from s questionable supplier and un
ceetifie arr from o relisble supply, the lstter would be
the reeonr.mended choice.

chase

84 lieccrmine if the air iv provided by compression or
peenasiitgtivn I mining nitrogen snd oxygen) and snalyze
s foliows

LI LF I Ansiysis
Preptation Ascommend
lirnmoneie ~ supphier Cheek 10 pereent of
Awr mn [ e lindem cylinders from esch (ot
et @ guies other for ppm CO and edor.
[} PV v
(rmroreace = supplier Ansiyze all eylinders

fiis esi mw-i with

for percemt O,. Check
10 percent of eylinders
fram each i for ppm
CO and odor.

Analyse sli eylinders
for percert Oy. Cheek
10 percen: of cylinders
from esch lot for ppm
CO and odor.

gorme mner than @

Her sutisunian

8.5 I sdditinn a complete anslysis should be con
ducted prriodually to assure complisnce with table in 6.1.

7. PRECAUTIONS

7.1 An extrmive list of instructions in use and
precautions {o° esch type of respirator is given in ANSI
2882 Somc precsutions sre given in Teble 1 under
headines of L mifaliorw and Remarks.

7.2 The manufacturer’s instructions or precautions of

the ANS| standard should be posted with the respirstory

drvice . -

7.3 All persons who may have occasion {0 use
respirstory duvices, or cause them to be used, shall
be properly trained in their use. Also. in execution of
plant dissster Dlane. pruper tesining in ow of respirstory
proteetive  equipment will sid in the performance of
mmnoth and safe reacue or fepair operationa.

7.4 A slight negative pressure occurs inside the facepicee
of face.fitting sir-purifying respirstors (Tabie 1C). Care
must be takea 10 obwin sn effactive sesl between the
faceprece and face 10 prevent inwsrd contaminant leakage.

Lt s =eiag o0 The are rom OSHA reguidions. Section N0V

" Current schedhiles

Also, demandtype airaupplied respirstors and demand
type seif.contained respirsiors operste under negative
pressure when the wesrer inhales. Since some inward
leakags of contaminsnt may be possible, these types
provide much leas protection. When purchasing new gir-
supphed. seif-contained or combimation type, pressure.
demand should be specified.

T4.1 A pressure.demsnd type self-conuined reepir.
stor or sir-upplied combination eelf-contained should be
used in stmospheres contsining conuminants which ean
not be detected by smell or where special precautions
must be taken to prevent the wearer from inhaling sny
trace of contaminant. In this type equipment. & rmall
positive pressure is maintained inside the facepiece at all
times, such that if s leak should develop, there wwld be
no leakage of conlaminant into the facepiece.

7.5 A proper seal cannot be eatablished i the tample

bars o! eye glesses extend through the sealing dgo
of tull-face masks.

7.8 Contset lerwes shall not be worn with full-face
masha See S4H.

7.7 All eyepieces in fullface masks approved by the
Bureau of Mines will pass the bell drop tesy but some
plastic eyepieces may not pass the needle drop test (S4H).
of the Bureay of Mines, however,
require that eyspieces shall meet the pertinent reguire.
menws for impact and penstration specified in the most
recent ANSI Z87.1 Sefety Code for Eye Pretection.

7.7.1 Full-fece masks have been developed with
syteme  for wmeunting corrective lenses imside the
faceproce. Conuct the manufscturers for assistance.

7.8 Major problems in the use of full-face masks st low
temperstures are poor visibility and freezing of exhala.
tion valves. Antifog compounds can be used to cost the in
side and ouwide of the eyepiece to prevent ita fogging
down to sbout 32°F. Below 0°F, however, antifeg com-
pound will not prevens severe fogging. Antifog compounds
bresk down snd require reapplicstion periodieally.

-78 A half-mask facepioce should not interfere with the

wearer's use of spectacies or goggles. Proper seiection of
equipment normally will eliminata any problem of proper
fit when using & combination of haif-mask facepiece and
' oectacies or goggles.

7.10  Persone required w0 wear respirstors must be clean
shaven in the sres of the respirater sesl.

7.41 Conventional respirsters de not constimute sn ab-
solute barrier to tramamission of speech. The respirator
exhalstion vaive usuily provides s satinfacrory pathway
for speech transmission over short distances in relatively

C '\"'\""'ﬂ{
dl“‘ Ubl“iﬁ..
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TABLE 1 - TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT (CONT'D ON PAGE 7)

" .

Tabla 1A ~ Ak-Suppiied Suit

Method et Ogeration

Air Supply from supphied-air Bresthing appersius See SiH on air-distribution sysiem.

Use

Operating ot repait work wherg there 18 exDOSUre 10 SUDMAACES thAT &rE IMTILBLNAG Of COrTasive
10 the siun and mucous MeMbranes. Du! whera NG SIMOSONETre i NOt Immaed:ately dangerous 1o
le if immecistely dangerous 10 hife. tha respiralory eQuUIDMEnt should e Provided as :n 5.1.4 ‘
and the air-supphed suit shouid be kept with & shight positiva presaure. In any case the air
upply snould nol be less than 18 minules 10 8liow the worker sutficient air 10 escape from the
contaminsted ares A body hamass 13 required 10 handie the hose iing and the iife ling. whieh
aiways should be worn as @ rescus cevice Heiper (wesning sirmisr 8ir-supplied sult, Dody har-
ness. and Life line) should be 83signed with no other duties than To observe the man in tne
hazardous Srea. sttend the life line 8ng 1n emergency, ask [or help and be ready 1o rescus
the workar (See S14G).

Umitations

The weerng of an impervious suit for any extenced penod & extremely tsuguing and
dangerous uniess it (8 weil ventilgted Tha syt must de Impernvious 10 the substance en.
countered. With the longest hose IeNGIN 10r which use I8 INtended assembied 10 the respirator,
and the lowes! iniet Rressure intended {of 0OETALON INFOAUCEA 10 the aiIr-SuDDly hase constant
flow units must geiiver st least 4 cirm measured st the facepiecs The exhalation resistance af
85 iiters per minyte shall not excesc | INCh Of water. Whan NeiMels Or hoods are used, tha
SAME requirements must De Mmet except inat the tiow rate must be at ieast 8 ctm. For Do types
of assembiies with the nighes! iniet Drassure anc shonest hose length, the maximum How shell
not exceed 15 efm,

Remarks

No NIOSH® approval For saditiong! information, see Fleming. A J., D'Alongo. C A, and 2app,
J. A, "Modgern Qccupationst Medicine.” Chapter 7, “Protective Ciothing for the Chemical
ingustry,” Lea snd Fediger. Pniladeiphia (1980)

A Rangue-Hilsch vortex tube** wom a8 8 portabie refrigerstor can satisfactoniy cool com.
pressed air for personne! weanng industrigl protective clothing The vortex tude 18 Light and
smati, ang can be strapped (0 the deit where it does not interfere with physical movement The
tubs operates on 20 to 25 cim of compressed & 8t §0 10 100 pe: and delivars 1510 18 etm of air (
cooled 50 10 60°F below the inlet &1 temperature. The tude can de reverssd snd used as &
hester.

* Nsenat Instiute 10 Ooccupstional
** Availadie from .

Encon Mautectwniny Compeny

® Q Boz MN-T

Mouslon, TX 77001

Satety ane Meaith, U $ Dept of Mesun. Raucaian sno Wellare

:D

: . , -

; - :
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