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4- Contact point

5- Codex Alimentarius Commission
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1- Time_weighted average
2- Permissible exposure limit
3- American Conference of Government Industrial Hygienists
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2-1  ANSI* z87-1, Practice for Occupational and Educational Eye and Face Protection

2-2  ANSI Z88-2, Practices for Respiratory Protection

1- American National Standards Institute
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2-3  ANSI Z129-1, Precautionary Labeling for Hazardous Industrial Chemicals
2-4  OSHA! 29 CFR 1910.20, Access to Records

2-5 OSHA CFR 1910.1200, Hazard Communication

2-6 OSHA CFR 1910.134, Respiratory Protection

2-7  OSHA CFR 1910.1025, Lead

2-8 “Certified Equipment,” HEW Publication No. 76-145

2-9 “Recommended Industrial Ventilation Guidelines,” January 1976, HEW Publication
No0.76-162

2-10 “Criteria for a Recommended Standard Chromium (VI),” HEW Publication No.6-129
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3- International agency for research on cancer



WAF Jlo: Y195 6Ly oyl ] oo S st

goily cblis Ol g F-F
i b las \-f-¥

PP e g i slo S sl alwg 4 b Plelss 51 S o et 5,5 Lo
Bed Jaax o al aglae v 0 g0 2 L LIS plol ogud slo S L (608 clblas Sl b pgy)
sl D9 3l S a1 ML agalae b ol Sl pludl aiss bl J S sleladl slesal
iy o sy a5 ST g0 ol b P (Sl LB sl S s, g ams telS Canlis
23Y cewbin Swle wislo |y agalge sl o 5l 59l Jlail a5 by g Jgore e slosiole;]
Shadadlxe gl mwitis Sblas> Oligad 4 Jgaro job 4 S, 90 o8 9 Shale 0 )15 068 oo

S, 5L g y0 0> g0 (glaleg,S
OSHA 29 slas laibul U gllas  ogae Olaldl ool cuils piawn 3l cbla> aol 5 Y-f-¥
6 mlaoddlgis bt anl asslyy ol s i 1, ANSI 288.2-1980 5 CFR1910.134
Bl ploml e Lid lawgd cwdid GlaSuls don (g5, Aldlu cnl gy als cus ol 19 ags

. e ) - Dol el N . . .

5o Cblas gl oY wiis Slo g45 . Conl Jiduolo) pd (A4S g oS Cad G puisred
SV Jgoz 10 mgd e a4>lge T L aS ga 10 0g>g0 Slog S o asbis b Ul LB clale las

el 00
Ll cbls  YoFoF

5 Csile Ll 5 s Joome Sliles (gl SIS cbla> a5 eotas S b i o,z sloiS gl
Jolye plosl ol b oos 5 (530S Jgbo 50 s pe Slilae sl 2,5 salss (el |; o3 (5l
ooli ol 51 o g 95 oaa by ol Liblowe 4S5 S 1S b gyt b (Setw¥ (g o o Spied
Slai ) Slag,S b A3l (Sogll 5l sonled b oad o)l a5 o 2dS 09d Kas 5 atad SolS suze

g 03l lolw g o (gwyd 4 L des o
oW F-Y-¥

B b aijls 13 slne agrlge w5l VL Ia )5 09250 09,5 Zokaw (oyme j0 a5 (Deld jI G 52

1- Pullover



WAF Jlo: Y195 6Ly oyl ] oo S st

(0 58Ty yied 51,5 (gl Clidlna Jolge ¥ Jpar

loeo 598l s O ygeo axlad jLis “aglge jlxo sgus Clile o e
g 90,5 aide - 20
g 90,5 Sle o) -
P Lé 59,5 Sbs s - R
398 «Swlo &y ) o -
Yo oLl Sabe @) b s -
g 008 ali (Sl aus -
093 5le 53,5 L VL h)lS )90 plos ankad - 2n 0
Sl 3 19 00iiS el g0 plos dslad -
“3ls 0)9e
> 10 (SCBA) 5555 00iS sl Lilus -
5k 990
G olos aen YU 5 (5055 N Ve
Syee ,L2d Sl 45 e 0asS el «Sls s N
Sloy o b ESlpiSs (2o b 5l
oS Gl b b Caals w50 oS yg0 plas ankad N A ¥ees
20 b 3Ls 850 lad clo 4o den 0usS (el
Slop Gy b &SleiSy
5,50 ,Lzd 2> 13 SCBA (& 0 alos aski N A Ve
3k
> 55 dop 00iiS ol oy go plod dnlad +
el SoS b eSSy 0 b 5L 390 5L
L5055 (slap oaiss
3 50 ,lad > 0 SCBA ()50 plod axkd + L aslsl clale 4 0g,9 5, s
b Sl sl
SCBA ¢4 5 + JERA
Sk o> o -

sl ANSE Z88.2 518 A Y azle bl 5 Jso ol —snl o

Al Slag S wbale Sl 6 5598 (IS 5 Cenl (e oy aiile (plier Slge plu @

g5 oolitl @) 5 e (kS SlaSle g g0 Dlog S esliial 3,50 CLIE 3 i S s (ool Blge oS ailyS 0 LD

Ly aSinl Ko Conl Syt oMo 5 (S5 sl | 095 0aliol (g yimuail 1 50 19 0uiiS (a5l sy o900 plos dakad 355 o0 dpogs €
il oad e S Jlael 1) coe lid Sl Wlgt a5 5595 (sln 0aS el S5

WSS g 395 00iiS el b 09dd ol el (Sae Voo blis 93516 a5 ols Las NIOSH Lwg wa i5d

ol SUplas sl g aile 005y gl abaod [0 a5 (5 00l 2 €

A




WAF Jlo: Y195 6Ly oyl ] oo S st

IS Glawld b ogygy aisle Ldlows )15 Guld b ol g w010 0525 i b gy o9 Jlaol oS
s eblis gl Janll)szs ANSI Z87.1 5 kil llaa « Jlie sl g osilivgy caslica oy plos
Lt (o aidn jo Jolao jad )5 (b 9l (nl o 35800 dpogs aiS abiade |) i 5 )90
At yobaie (nl & &5 (pagas BUT )0 )1 Cind o LL o b SBli> slauld ples o9l @98
58 Sl S 85 (o0 )l 3 aglye e w5l VL g5 (orme p3 a5 (SMELS igd (gai el 0
L aidgn )15 Jome o 1) (sBlam Sl 5l plaS g sl (el 5250 (h9s ()5 i o 0L
sl Josar 1y p3¥ Cudlie b o Sl ol 4l (Sogll aisS o 5l S5l g sl 5o

Cawd )l cblas O-Y-¥

Wad oo asls Cans b lbolg S aS Jlles Job ;o caws (wled iolS jelaie 4 canlio slo iSiluo
Ly o Swd Qo)ﬂ)o 3as cnl g bawss agd sadigy Wb ol wled Cawgy b Cenl Ko g
ad Mals saze ool 5l B b wigd axslail 90 sl coads 09l o iSiws 310 45 g0 40 .Kigh

Gy FF
e Sold; g el ()L bl b 0 b g gl )y p edaie job a4 b (50,8 cbla> Jilug pled

g (5SS

(ol ) ol das j Sl b, ¥

o390 \-0-¥

5,30 l» OSHA 29 CFR 1910.1200 (sillas sl wgd oo plascinl aglse 3blis ,3 a5 LS asa
Bigd 03l g0l 2

¢ oliond Slse slapl  V-1-B-F

fomnz y bolis Al Y-1-0-F

G 2l Gy, ¥-V-0-F

e s llivl g oSy F-Y-0-F

toroye 9 o> aglae 51 AU 0gdll slilage OISl A-V-0-F
thd e Sop QL:A%LQ)’T F-\-0-¥

a



WAF Jlo: Y195 6Ly oyl ] oo S st

gz Las o Sl 5 ons oolizul iblix S Slladl Y-)-a-F
tagrlge il by A-V-O-F

blis gz 5l eolinul o 55 B bs, gly LS Cudstus  A-1-B-F

ol sl bulpl gl 5l 9550 sty Ve-V-0-F

29,5 L 60,8 slaby, by 4o (2550l b o jsline 31 5l el (S oMbl (ol V-)-0-F
g 5,5 il jsb a4y Ghigel Coul s 0gb )l wa L L g ond aidei b calad

algo Gilgw  Y-O-F

33,)5 OSH 29 CFR 1910.20 o st b sillas |, 3y Bslsms 5 dpzlpe ailoms il o LS
o s S g )l ol #-F

Sl g gyl \-F-F

Slo (Sogll 3145 i sla by, b wsbye Glosisy b By oyl iy & g il a2l 5 <
90 g LaaSd (Ol s daaS 0gd ploul uls S 10,5 )l digdh 0090 (WS so (S5 ol D950
ke "o plsn ST 5 0,8 51wyl S 4l 1, Slag,S 5 ailesdl ol ySe a5 ules L5 zslans
V=¥ o o5 L ildas 5 99l (65008 il dalr Dlog 57 laplo (gl 00l s Byl aig

A.:ﬁ.o.u o..b...osa
Olylas | oS Y-#-¥

Jwgeslug (W0 ‘5>|)]a \-Y-7-¥

solaiwl Ly ool Aol b o adgi ceal g 2lhb (o (gl 5 smio clilagy Jgol 05d o0 aosl
Dgd Jlael Slaiwaw jsbas (Ol jpgzs

agts Y-Y-5F

oatine ot 5905 0 b 50,5 i b 0,5 ads (40,5 bglse (18,5 ojluil (y0 S St (g,
oled L sl 0B g LS ol cmio cotlagy cymaasiio 9o il i loarog b @illas comslio

il sl 5 Ja 5 oy &



WAF Jlo: Y195 6Ly oyl ] oo S st

S8 Al S ey S sl g (il aelp (B me 50 b 4iges Slaptucs D9ty e (Hg
5 oiie LacSs) da il daaz o «odls olge dayys da JUIS daogn aS e ols bl b 05,15,

oloz b JUB slajlad (glojgs slagygnsl aiin (55 )5 plii ;0 5 b (g kb Sai 5l 21 Koo
g pll icanlin 508 5l Qlinebol Cgz Wl 55 0 L lse

Sl Wily dlgo 280 Y-7-¥

clacd, b ool wslo 1 oplen olee 4 owd Jewily a5 Jolowal glacileg,S (sgl> wily vl olge
Dg 0,33 ¢ Sdgo lesle MUQ.:.;.T L &lao &8 Loy U oald oupdigy g ool SIS i

SIS g poxi F-F-F

o byt g B, b dlacey il JyuS cou 6)IS 5 pren e bawg bk ol 9 Sl
aS olo ;Ko (Wgd dinds g adsd e ploul Ol yass aS cpl 51 L3 WL Jaloeal glocleg ST L uolas
g ploil agalge jloee sga 5l ol 7,5 ey Wlgh Ol press

MGG Al g D-F-F

At 9l cmilio (sottands Sl b o(s5La0] i o)055 syl ladl (slaBs gt SMagus
e i S Slagle Ly 3,5 Ly gy 5 sty olad Jpnlly 45 ibolin 5 il 4 5 393
g8 ol Sogll sl 59,5 550 Hloy B sl ool (slauld ol uyiws 13 )by 052y Jolowals
S8 Eiliz sl LS b sl s Fogll 55 b gt Sl 35 (6005 popasie g,

IRCL RO JU LR I UL gt

Gobl Jyus pop-f

PRy slalas alex jl Gl glallad (55m0 ,0 Wl oo (Siolsm (b 5 I 5l Jol> slaosls
5 Wig— (55 03l aslgs oo ballaz cpl ol 9o o b o dolad slay o glallas Ly ((Bolad (gl paigel
Sy gl Sl gy 2 el i w09d JBla (gylel S S ladeliy 0, L o] ol 51
g gy I 0550 SLS5 (50 9]

d5zge slop (Sogll ol Bolai g allyy; Sllugs cle 4y S0 S5 sl o5l it V-7-#-F
oLt s ay Sl (pSan g Wigh oo 48,5 Sl 0 ) Jlo i (IS sk Dllugs (pl il oo
g a8 SIS )0 (S yd 4y oSl S Wigdh e

Jleizl gSlas cnlpbay 08 JuS 1) oML 51 S0 e aerlie b conlie Ban Sy Y-F-5-F

Oy ool aS Slej o olesly (gl p aily co azlie 5l (golows il o O 7. agzlge o> 5l YL apzse

TN o oslizl e IS g, ol aels 5 3

AR



WAF Jlo: Y195 6Ly oyl ] oo S st

Go,ls Y-F-F

G NE ez s oole Lol el aals Ushomols (loclog S Jil 5 5 b oyusd o Ji5 5 oo g,k dan

Olxiil g 32 2) S A-F-F

Biy> V-A-$-F

Laclag,S —an oglhe byl b oo Lal o pdy Jletil olia! ig) cpl g9090 lales,S
1o )5 ygumlannsST bawgs Gl il 5Lel g Gl b dlge yga> j0 SIS (5 s Pl oy o
sl adls |y aoge

il Y-A-$-f

s gBee Ailins onigd orate (uo YU slales jo S oIl hg) pl faee slaley,S 5l plaS
gl e ol Sen 0dinS] Slol 4 slge b Jeloal slaleg,S ;|

Blgw 5l V-F

355055 LS Cg 5 aisad gyl 5 o (OSe (p3g paeiie b il ge3l @l e N-Y-F
3590 50 g Ngd (5 IS5 Jlo Ve Plas sl Sledlol rpl aisd Cod szt b SG5slen (5,10 pdiges
2, LG o JLu Ve Blas b JLo Feo gl wb ol c caxi b (So5elsm (6)l0 paigal

D (6,10 (w5 Vgl aS plaS

9 ebonbgn slo Jdod ¢ a4 o« S JU ol el Jols cbgs o (S Bilgw Y-V-¥
g aleyze (s an b Gl slen jo ot e b pleys Glog b g )55 oS« S3ele
g (6,0 plaseinl pladl 5l asm Jlo o Blas gl p yielas

ol g Supd ples D

el 00 035 ¥ Jgaz 55 skl (glailog ;8 oo bl ploawds 5 (Sajed ols> V-0

P em 90 pler Olog S gl F
Goy8 gl V-7
Ao oo L |y 9o 10 05290 Dlog,S b (el agzlge (5,503l (s oo yuiaid adlaio glddiges

VY



WAF Jlo: Y195 6Ly oyl ] oo S st

Jolool (aslog S (548 9 (2l (plgs —F Jgur

P> | WY gazmo Cuddl> AT o e
! mol® gr God 0y J&a | JeN 0l9 Slog,s
. —_— =9
&) L2 100cm”
£0-(10°C) AN el o)l
Jsbo | V1T QFT) | YR 570 FO-(007C) | YTV ok
R AR AS) YVEAN S5k oS
YAAAD S5k o8
Sl 5 L
Sok
- DAl s
INFAR &b oy
£50,A0 e
G)L‘ ij;do
-0 (*YC) VOV Ly
CAY (YYC) ol s Sog,S
J5,1m +6 . o fa * RS
Cr™ sube i (Jod=xin)
£09,5V S8
Jsloxe BAY-T(Yae) | AFE | £AY(ATO) YY) - o
Sl 5 gl g0 oy
alisee Slag,S
AMAFA S99 WL“
Jlone YO YA-08C) | Yy ozl
Jsloes AT A) Y- (107C) VAV XY 9,

Conway, W. D., chemical carcinogenesisand cancers, C. s Heuper s W.C s oo osls ledbl Lululy (FYC) o o1 o beuddl> a
C Thomas. Springfield, il 1964. P. 397

oMelss alws a5 ool Blicciul glea aigad (] g 0ul a8 )T 08 O a0 3l J98 G alold jo 4T glaigal
Aoy SO L L 03 T w0 fate cakd o paiges SO oslitwl b sl (o diges amd oo ol |,

VY




WAF Jlo: Y195 6Ly oyl ] oo S st

Sl o g, SOl el g 09l 418 )T 0,8 &g 5l (1T e o WD alold (o (5l paiges
g oalii] alie 3lge 5 b2 (29 (60 paiges Aliwg aiile p3Y Sl Gl

‘5)|.>).3439.05 adkioe Y-#

AN et (6l Jgane s9b 2 g 090 0 AL (gl paiged Sl Combge S Glyie 4 adlaie )l
ol Jle S5 S e ool 1) I e ol 5l Sleie anlllas <y b o5 o oolitl agzlye Jamiliy

ogls Y-F

5 (5990 9 69,8 (5,0 peiged (Hloj) gl et jolaie 4 (6,00 Ll azly (slad > 0 8 L aio
D ploul (il 0550 Jad b canliin g lsa (5,10 pdigad slaolliws |l il e

Sdemw ol F-F

sl 556 o - Soslail Wb ( Ml agalgn gl oals Jlogl J S slodsl p oidu Jil ol jelaie 4
Sl L 3llae g 5 lod oy pebans el g 055 ploil (sl j30 90 41 55 5 5,8l 51 ool
by, 5 4 b 398 e eolial e oy S 4 e ol s 055wl OSHA 29CFR 1910.1025
oy il ey sl @Bl Yo pg/m® ) i I 50 952 90 o e azsliz s ge 455 IS &,
(it el 5 Etlage el 3 kil Gulul il B0 Pg/100 € 51 i 593 0 oy e 5]

Ll ol dilaie 151 55 Slals

Sl eoil slahgy VY

JEF Voo VYo VYT (el ol g, (NIOSH) slad > clilage 9 Sl o dnge V-V
o sl 5wl l;u:-).’ 2,555 1,8 oolaiwl 050 Wilgh o a5 (el 00,5 JLLL AYY . g AL D
3,5 ool ol

Q._io.ocw‘ oolo uL«.MJ ‘) 6MLJQBAW9L§);..\.’)‘)5; ‘whoc\fhg‘c\.ijzd uﬁbg))!b Y-v
S oolaiwl caiiud ouls (B e slao llivl b gillas a5 aore G ) ol o (gl ol

1- Flow rate
V¢



WAF Jlo: Y195 6Ly oyl ] oo S st

(oasnd AI5T)
Ll 9 (5 59) gmons |
olls -l

i ai Jol A 50 45 Joloels slacleg S (cwlidoms 5 (Sodgmndnl (o) p 40 Congn 0l NVl
gy gy 3 uJ..a‘ e pels Sy ol D9l o Aoyl Dl co Sgdte 0D

adgl oldlle Y-l

VAYA Jlo blgl (g axd sbaglim 9 (St lapss g S 5l (36 slocasleys vz 50 VY-
Jdo dlaclog S5l eleil aS ol 51 Slaailis cals 5,155 sasxio YL 0 VAYY Jlu jo 5 aulilSul (o
Ol Ho )L gl gl cwbng Dleg,S adgi ladails IS )0 ouls sualive 4y, sla )by  Jlazs]
Condg S VAED L 4 (g aalyd JAEAGEACEAEMER
P&l b oS coles Slided iz g Slaus 3l Slog,S Cas o lid |y saseie cbl o ailie

ol VAT ams jo Sl

=) Sy 79l 4 S el coges cilage wleas s Baetjer (Gregorius g Machle oo @31 sla i I35
ooy o=l 50 s e 7y adg anld 0 Sl C3laS Al o )0 e Julge a5 5 S 0wl Sl s
Slatleg S 5 Seeg)S sl b uled Judo 0 035 Dl g i dacileys 5l gl &5 092 (229

Wgd ol 135 b Comlas o i Dleg S DL 5l S5 @ p3Y Wdg cne Jlse 9 Jolowo
il o) selieie 5 00t a3 laE ocee Ko g peedS Slog S lylb e O3 Y-Y-iI
5 120A sl Jlow o Heuper alwg as (0 0ol "Slog,S Siog S bl 4y cog S gileg,S
T s 0 b e clallas S5 4,195+ Lo 4o Payne 1208 Lo o Baetjer .04

[v¢] [vo]
el 99lo 9 (51595 oo gomno Y-l

o Loy a 500 polie Mogs o Jate o 4y a8 4l 2olS 208l a pg S a0 b o
.».\5)‘.5 ‘) )'9) /\\ﬂ/f 9 a/ﬂ u/a LS‘LQ)A.C

Yo



WAF Jlo: Y195 6Ly oyl ] oo S st

g a2 0 S5kS" 52 p )5 oo B0 PBlao pledl (6l @ Blog S 0usS” 5g0 el dinly (55 Conlo
Cdo ol 1,58 alwg 4 s s oS 5 ol a5 aegd Harrold Lol w155 Gleason
IS o Jass |, yLialie 45 g5, Slog,S V7. e b lajsge 45 auegd GrossI™ Iy s
wsts BB sk ST s (sl 55 559 590 o5l s S asdls 1) e Sy S cans Kennedy
Dgud o e oy (95 (5390 (wyiwd [0 51 ST e Tkl Ll Sglae LaaslaSS,)

b e jee ai8,S 5l5 30 (hsy SG sy B By Aoy 4 SleS 5 ollllae iy 0 Y-Y-
aslon Sy, e Ll 5 s dre Slag,S sladslaSs, sl JBlas ol sa cews 45 Ban gl
3bs Shss wdz 90 ;0 b &S foje bl sl b ()65 50 0nd 51,5 Jslre slacleg S
Slaie a0) ol Slog,S (60 5l 2,54 LS 10 0,5 ¢ Y aS 0,8 casS Hunder Jlwe lp .asl cavs
ol 59 YU g, S e Tandon MMl sares sl> g5ulS Slapls sl b some sl (¥ 7. Jsloxs
Sloe an Shem ol 5l e Fals (3,155 1) goim 65Lucss, sloails IS aluss, slooass solicil
el oai LS Les s S

Cawgy g B SO x5 f-Jl

g ot aBlid p9> 4 Jolowo slatleg S Sy slicenles (ol g g So 25 P
Lol sl 0y az3lids a8 Jolomal (slacslog S 5 Shoe gy ooledtol M 10 ime Slals
sloyiiSTg (5,5 0 (plplo 9 ai,ls Coghb, 4o Sgamme CM> Slog S slaailaSs, 5l golaws aS L]
Slog,S sl 45 LSy ol 2l WalSh saiie i 351 il o ol SL3l 40 _Siasgy o351
cosle,s Engle g Fisher .seb oo sswlie yiin ol Jood Sialidl b oad polie Talls wgd oo sl
oS glaalllas o Calnan M5 5 nalin oy, log S sl 55, L ulas o S o 1, olo
Iy il ol Jazol s log,S sazg a5 0,5 doeats cds oomal " yloas glaciuilo o
sk 05 aalys S Sad S 40 0L jlake Lo 53 39250 Slog S sy oo L5 4 Ylezs|
SLaieileys 55 Mol s Jole 45 sog, cad 3155 Shelly s Fregret alos < ax ol il
R R R SSRGS VRGN [ SR RSP LI
S92y Jdo ol 5 S5 T 031 ls )3 055 4 5 Jslome Slog S slaailass) bawgs cwled Zoilayo

S,ls

Caols s 4y i Jatnl 5 5 e laie 4l Jslmals glacilog S Cul 2 Y- Pl
Jslomals slaclag S 31 ol Slalllas ) 155 gad g 418, a5 o day] s  SauS Sy o0
o b o 8 S (g 45 By 5 S SlapS) wix pp el odid LS i p
an Slog,S A, (B Wgb oo obml Sy ;S del 9 lalag 63 «Jolone slaileg S L (bl 3
2,5 Gl s Jelse lsis a1 Lol G55 (g ged 45w Jolre o

R



WAF Jlo: Y195 6Ly oyl ] oo S st

s 0Bl Sy O-dl

aiile Gilizte ks gl yiiSTy Wl o sle log,S 3livinl a5 sl onds ools lis  1-B-il
o |.& [ee100 R R D T i . N

‘fw)‘; = - £ .)L?u‘ ‘) rb;a.O.Q‘ s915 uL@rJ‘ ] u.u).:)." o9y p.w‘ 0y ul.@.J‘ g

s oy il Sl el Tg 10 3570 Jolomal claclos,S 4l bt (sl

S Sl gmon | ol YOl

) ooz SYL Slag S Caico ;o S5 guenin! wlallas Jol Gregorius 5 Machle V-Y-o-

5 )lao 5 35,5 sy |y Slog,S 0aS adgr Al Cadn o 4, by e 55 byl Fassls alol

3,591 Cawods loails )15 ol 5l sae il ;0 1, Y e g S e S

Camand 50 dilie iul38l 0,5 dgamme gl jo (sudgs Al ,15 g0 @ |, ilidxs Baetjer Y-Y-0-caf

ai b 5 aS 0o,S aalllas |, oLaasls S g0 Lo Baetjer s Machle M1 s, 1) s 5,0

ol gamlonST 51 c8 )3 (18 eeil 5 00 Machle Lawgs a5 ails IS G 030,85 soliiw] Sal 3108

solazwl Sal usla8 anl B 5l as glagl o Sleg S adgs ails IS G Heuper 3 Mancuso Y-Y-0-all

|y szl salis 09,5 0 ST 51 518 4y by 850 50 Laseiie GRalBl S5 5 50,8 )y | cin S e

P § as

oogmas Ceiligy Sloas Aliwg 4y samie bl o Slog,S adds Canio jl BudS oyt S F-Y—B- Al
loog,S 15 oS da,exss any P s i 190y Jlu o 5 ad sl VARA Jlu s sase U]
bl oo Dlog S G 5o 4y Gl s adsl sll g fiion £ord Johmme il 9g2rg dnnlile 3 )0

S ol Ll s Slag S adsi oo o)l axlllae olul , BidStrup 1 A0Y Jlo ,o 8-Y-&- il
Sy9mn Soy Lo ol 1y Sgr pameie ool o ol gl Lol 5155wt oo coliiul Sal xlas ayl 3
BARF Jlo 5 a8 wols oyl Case 5 Bidstrup ) 308 Jlo ;5 0,5 law 55 VY o 00 4, ooy
S 58 skl e Gl S S Ll 50 Dleg S50 eaiiS 0y Al IS 4w ;0 1200 L
Fs)ls sz ) ol 5 (20

aS LI YYD (g9, X addllae SO LYAAY JL o Bidstrup 4 Rappan Alderson #-Y-4-&l
03,5 LS VAYY 5 VAFA cla Jlus iy by s 40 Slog,S 00isS adgs a5 dw o Jlos s Jblas
&l et Jlo 0 Al )5 S 50 a5 ol 8 T gl 4y b s (ornd Sy a5 0l s gy
pledl 5l am oS ol 8l 6l VA Slade 4 Dol pladl sl 51 L3 a5l iy jlade 51 casals plaseial
VAPY Jlw jo S5Sal Bds ol el cul) 090 00,5 o rals iog eaus plaseiwl  >dol Sleludl
'[A\‘](oy

ARY%



WAF Jlo: Y195 6Ly oyl ] oo S st

Ve /g asle )5 aw oaisled [5)LS ,8 \WY ) wlal » Taylor V427 Jls o V-Y-0-JI
5 s ,S ool ul 558l o] 5l easls 15 ol Bsls 515 sasie @YU sudss le S o L

ged § pSazti |y d) Gl 5l (LA6 S pe p3 plp & il
LAz Jlo LAYy Jlo jl Taylor aslas slassls VAV Lo ,o Enterline A-Y-0-
[M]w ) Ol 5l (36 S e sl &6 Ralidl o,lig 55,5 Jedoxi oo

00,5 azrgle |y (2215 s Gl s 51 (LSU S he yo (S5 Sl

u.»—a-?bo.fb 5‘ ‘05)1_2.3 .

& sbd ol ess 5l Ferguson g Hill «jgercdls jo glasls IS 50 1AV Lo o -Y-0-
b 8 3 sioalS lisie ol Fas 57 o «Jloisl ooy BB 5l ooliial L 1 adss
VAYY s o0 (sloo 50 53 Wgd o0 0)ly SUjhas Lanme ;o Jlgite &)j90 4 a5 (031 Gloe S555559
30 6500 350 gt il loline Lo [, 1YY B 1ASY 5 145) 6 1AAY NA0) BIAFY NAF) &
3 oL ol SCo5sS5g Gl w5l (69,90 g 9 0lad F, VAYY B VAYY sla Jls )0 (gum 090
023 oo Lis ol ol saits oualive wilanils Jlas L agalge a5 VAVY b VAOA alls S 0,99 Se
L (oled) agzlge 2alS )T JLos @ g o0l 2dlol an Ty b Sleg S ades oS5 0 ) ol s s a5

RO PUETICTN PR g

a8 g Fam s byl Sl g ces 4T Sl 1S 0] Gyl ol o)lge Sloss wix e Vo-Y-0-I
A das oo Hlis oo 6)9]&0? P V7Y PV W V- I IPR Y P W RS P ag>lge p icn g Sy
M ol b gy by il S yS = Dlog S (ol Jolis Jodlinis Sl Sis 5 ol Slog S
il o i o ooliil Sal axT )b 5l a5 Slog,S algi cladils 5 5 K

VAFY ;o Gross alewg 4 Slog,S 4laSS ;) sadgr 4l 57 6 5e)guoas| axlllas o4l N-Y-0-
A oapd S0 5l 268 le po ;) llojes 5l B0 S e e Gloll Al 5 S o e 30
A prnolly Slog S50 s 3929 )k 9 ey 159, v SlaSleg S i wlgs el Gl
A% oolaiul sl oole ylgice

adgr asle I8 o cutig b jo ciwljsl Norseth g Langaard A AVH Lo )0 \W-Y-o6-l
s disles 23 YE Laid 05y SzoS dalllas 3,90 05,5 5 dlimslio [aiols 5,155 1, galiailsiul ilass,
5 Lol 5l i 90 5 aog e SCi5sSig w4 a5 des dgl oy 5l g izl 1) 15 Jlos 4§
Iy Ol5 LS alis 09,5 (59, (gom Slalllas bl Vigander g langaard N AAY Jlo o .aisg o, K
e ;a3 FF el BB L ous ouanlive comd s bl 4y, ol s 3590 4 51 i oy i 55
Dlag,S o e 40 dad g 0idg (65 4y Gl p a0 M jlos (1o 51 85 =l 092 VAVY Lo Lol

by )13 6,

YA



WAF Jlo: Y195 6Ly oyl ] oo S st

sl )5 g0 50 LS e an; Gl 5l 8L e 9 S e 550 Ji>I Davies \W-Y-0-&
Sy oy Dlog,S Lo s ST (6,500 Jora L) W09 90 10 0y 9 (59, Sleg)S o yxe ;0 &5 ol
DS ILS ohee 53 sy ol 5 236 sageS n (e 53 8T i o I g alin o5 e
el sl ans 5 lacles S (2 yme 10 a5 lap)] Gl eizmen 5 Gl e o (eled) agzlse b
a0 bamagtal amns 10 093 18 O g (59, Dlag)S LS 5 b a5 SLSIS 50 bl g2y S e 51
Ol zulel oniun gd sade 4y il 092 by g S pe ateie (iuli8l SO ails aglae (YU
3yl 1y gy Gl e 4 Dl Sl g9, Dlag,S B aS adg a5 w0

Ol 5 0 ;g S o (6,50 ool arlllas S o)), %00 s Hagauenor AV AAY Lo o \P-Y-a-l
ol Jsb o ol & Jila sl a5 1, 5,05 Y0Y Loy LPUols alonil 1) il b )0 05,5 ailSs, sudss
Sy 50,5 axdllas | (diogs 0al 0010 1,3 (90 ,2) iy 9 (59, Dlog,S adei (2 ,me ;0 NAVY 4 VADA
a0 Mo 9,8 003l 5l ,ai 00 aS ol alasde (piored 009 FF) So5S0g 0 )l ps (g o sl
IS 1) e b Coogonne alil 525 585 0 5 0092 (6 )Km «S3559 0 (L e

UL 0 s S o (S5 gmed sl sl G 1,50 o Sheffet NAAY Lo (o Vo-Y-b-l
PAiols alonil 1 s S oliiasl o yus g g5, SLatiliSs) 5 60 12 45 o5 o100 ooy o 4> S5,
P95 09,5 5 gy i VY7 Jold Jgl 09,5 4S5 caingy 00l el 09,5 99 4 caalllan 8,90 Conox
Gl VAP elws o VAT agily o Al IS5 0 a5 isg Cavgy 525, S p0 DIELE 51 a5 £O- ol
Ol o ) Ol 4 Ml (gl s 4 S5 (o oz 0 S Aunlie | in )55 ole SO I iy
5 Oliwg (655 Ol 50y ol 950 Gl S 0g loline (glel jab 4y gy dbas 550 (el
393 I3 e 5 lel a1 Lel gy Sgpetin baog )5 IS (lee 58 0uae 5 SOl slagllo s (izme
WIS a0 LS jaageS ya  dalllae Sy baome Cibligy 50 VAVE Jlu 5 1FY-B-
3l Lt Waools Lol el ool gl yog Sy alows 5 as5o0 Mol alowl 1) Glog S ailass, (cays
S VA Lo jo 00 a4,y Gl s s wilgl co Dlag S AlaSS,) w5l i Do SYeb liaiul aS
IS5, U (olod) dgrlye aid a5 glasls 15 5o a8 ols o)Lt bacg oK o alowl b ety dnlllas
Aomll ok g 10l me alidl sy o 51 GAU e 5 S ae lie 310 925 oy Dlog S
Sy €S 1 1 sy oy 5 oy log 5y bl | 2 i ool daleids s aslllaoy o5 2,5
2 59y 9 2y Dlag,S eaiiSadgs slaals )5 50 ) olb 5l LA6 S he po o gme (s kel Ll
S Slard B e, @ 6K (nl dloe o8 Slas (pl iz a» oS L8 T A cdinn s 9 910 929 e
g S e Slaas (b (nl b oS (oo Soloa 1) s oo Gl @) Gl p 0 Dl s (g9, Slog S
Ao (00,5] Cwddy (sl S (e 8 e Dlog ST 5 5me 50 i 45 0l sy 4y o
gp Sl Loy« gxkad

Y4



WAF Jlo: Y195 6Ly oyl ] oo S st

e oledl g ade o G5 =y 40 S0 g Frentzel-Beyme bwgs adllas S5 \W-Y-0—-l
Sty 33l 55 5 2,5 plowl okt oy 5 (5, log,S 00iiS Adgs ded 45 JEL5 VAT Y ggema b
aalllae Sy ol ol |, WIS iy 5l IS ez 50 1) s g omis olKEens (ol peo ol Lol Lagie
Slog,S oSSy slaails,l5 5o Jelos 5,1 ar) oy e 5 S e (535 0 2z (2bis)) (Seiodomo
Al s 5,5 oo, sod5s LSS 58 4 ol 98y 5l Slalllan sl s s 1,
aalllae S VAAY U o Satoh al g ass il Sy o0 Tals 5155 VAAY JLu o Langard

70 R " . . > = N
POy meigi 1) po,S LS 5 adgs 53 1558 o5 5 Sojslgons

e oS ke 00 e alin] a5 L Ll sl b e el 4 SsSiie S Slge lee

o] oé; Cyexno A_A.'S.O
P55 SLaS 5 5 ps,S 5, addllas S (IRAC) b oo Slidios Modl s SuilsT 18-Y-B-
aoms VPV ols ool Ll (5, (coloonts olon o3l e S, iyl 5 995 alls, 51 sy laie &

gl o e o ladid 3o b slas ol 8l o cwai b 51 B wwledd il py md ol
SlS 5 plo b s, w Jelin 04, olbw s 5500 ;0 lools )0 0925 i 5 0 1,8 Slog,S
Sl o e 3l (2l (Sl slaools gy SL 08 sla e ;o o Sl g e,
s 3,5 b dli 13 Jsbnels 23,8 S5 b V) g, alll) 23,5 6508 5,8 il S,

LAS 0 cugai |
Oy Slog S 00l Sl il o SIS A (690 axdllae S L J. Morga R g, Y |

5 2 3l ols SLaS 5 sl T 5l 45 o (oly S 2SS Slalllas joP 4S8 S (g S s
ol 4y s oo &y gl 5l IS 52 50 a5 glaaT b g (08)b (i e Sleg Sl (pols SlaS
T oas 00l s cous ooliial by ags by ] 4o 45 Lloa )b 5 oo Slog S cloailas, 4,
Lo jo 1) 0y Slag S laailsSS) wglaie (S5 5 (plooed (som (oly> aLBIS Sloom)

B3 (ol (arsedS (8l il pg,S DlaS 5 g e SLaS S seses slaes,
Sy S dore S 3l Jglome slacleg S adgs anTd 5l a6 sl a) plops VA-Y-0-il
ool dg g0 o lasliwl L aislae jo g 90,5 chale a5 ()l 5l (sloygo jo Olaslin (plabl o
Gleaslass) adgs o ah sloml g Yool daleg S 5 Siag S el (51 )15 (a5 cellage
IS amd jo (gl e Dglite anTE b Sy S 50 ol S 5l e 505 oS e Slag S
Gy Silow 9 (ko) aazlgn G (2l alasly 0,5 IS8T &y Gl s 590 0 Vb L g 0,8 clale a8

! The international agency for research on cancer
\



WAF Jlo: Y195 6Ly oyl ] oo S st

(Slog,S gl I Sl g cllilags o lol dxd o laslinl b sllail a5 8,5 a5 J.Morgan .ol oauis
055 IS Slag,S 5 rme 15 G, Cuodles 5l cblis (gl oS, ooliiul 5 oder 4183E sladas o
|

(gy095 Al ,15 00 ;0 5,0 (DELEL 31 @ FYVD 0,b,0 alldS [0 g S o dallae SO YY-Y-06 -l
msliie g S o i o) el ot 5155 Chiazzi alow oy IS (6l (L3085 & A5 425
Swi 3, LS Al Gl o 4y g Slgd i oS oS 5 b YYA sl VY I, (PMR)
G 09— LAl LB olows 5l s azei BB job 4y (60)l90 iz olaws sl ools 4158 gy
azlse oo LS 6l VFF Llie 0 VYF IS (gl (Lol sl "(SMR) ooy o lsbi] yeg S 5o
5,10 Sy Jlosizwl Slsle 5 (oled) agzlge pans il SOl gud g S5 (6 el b (olod)
el 00 00ld axllas 3,50 (slRog S

Uiy)535 N.Dalager L Lolsn ) (6l L3S (6l conlite jrogSyo adlllas YY-Y—B- il
PMR A¥E) gl sl dzgs ol ilisl S (w0, IS ols dw JBla 45 J1,5,15) anlllae s
solitl 55, Slog,S (5ol (5l GBS, 5l aS SLE sl |y VAT (o5 olSitws oyl pos Lorguns-
Slilss Jlasital b S5 59 99250 ;500 (aliend Slge 5l (65l adlllan iz po ols (515571 s S o0
Jelie 10 s 15,0 ol 5l oolaws a5 codly ol b Sliles Jlaxiol dazsn )b L b, g o
D, asties |y (g 03,5 I 6,0 anslisl

Lis 5 LS egS e anlllas VAAY Lo o d (NPCA) gy 5 5, o ol YP-Y-i-ilf
3 Il 5 S o e S dnlllas ool THols 15 cylom 050 1) ity § S5, el Caato g
Sl B Al 095 iz ja sl Glas ) o den 5l (250 o lapedhsis sl 4l Jhals
Cao 3y50 SLaS 1 350 o5 Slaws Cle 4y Yol Wilgs o ol ol ol (las | o s 51 ool gl
38 ol s A Dl s Sy a5 0l (LaS 0,5 cwy 0 |y Ao, 09,5 Sooui] adllas S il
95 b 09,5 IS L alail,

Ollgus 40 2l yw F- &l

ol oo planil Jslomals (slacsleg 5l eslial b (g olislojl 5l goly shaws V-7l
Sy i Ol g caz 00 S cslasale JBo b 00,95 dige a5 olacend sl o jiale;]
Cowdy daisS 51 elgil o o g,y (pul bolS o g o5 0 0 o js0g8 § (2290 poS )Le a5 Jb> 1o .0ll 0

! Proportionate morality ratio
2 Standardized morality ratio
¥ National Paint and Coating Association
AR



WAF Jlo: Y195 6Ly oyl ] oo S st

oaid J S iali8l b oogs by 689 (liae 1y 5 ol 00 5 0550 Slalllas 3l (6 Lo Coanl ] o]
sl 03905 b 3

S ol Kol Sw Dlae culS L) olme slosge ;o 59095 iol;8l Heuper V-1-g- il
Payne [ gl ooy Sllag S o) 5l ek 4 Sl ol Slag S 5 nlS’ g S i S
42l raelS Doy S Game S 5 reedS Slog 57 (SMae CllST L) Ghge jo (Slop 0as ul
55 B0y bGhge 33 i 03 SIS 5 GDlde 15 0 411y opndlS ey S sizen o) i 5
SlaS 5 L Ghgse 00,5 Sy 4l )0 galz 5 3,55 ad (srdge (Sl pw 0ud slml o SIS (0l 5
LS 5 3 0ol U 1y ol o iige yo ail U5l &, Heuper Mty Slaas mbi ali
S 5 Lot sl ey |y (shte @l 5 0l plal (g5, Dlog S 5 el il Slog I iunlS log S
£ 9 Jsdme Glatleg,S 90,0 5l oS 5 a5 (g5l 59,5 lisul (ol Baetjer alwg 4 ol o
J51s G5 oo glactls J51s 5,55 b Mgl e 1) (it gl 5 0, anlllan | 005y Jolons
el Sy e gl (ige 50 59y SlegyS 5 55, ey Slog S s s

G990 § g (gaid axS oS da 56T 5 10 Jloliae slogee5 ol ,o Baetjer 4 Steffee Y-1-£-
Seal 5 oy slaclos,S wss) by Slos S @iz Sal asly 5o 52,55 abws & 2l o

M sgs 385al outs ahas arslos

19 embse 5o ysess 5l (5 lolie slass (B lsie 4 | e plol é, 5l oolinal LROE  Y-V-F— Gl
Sges 00l 1) peandS Slog S ol yoeo sl bge

Gla s 1o dmyy Jome slagls w5l oYL aw s LSis Heuper (485 Lo o F-1-5-l
ool sl Slag 357 cpondlS” lag )57 JodSto S’ Dlog ST Kilag S Seng P 825 5l (2L (@l e
s Laskin ool coway oy 5 ) lacleg ST L ol 0 Slee S ey SIS UESRTSE
JorinedS 58 penndS Slog S 5 oads apias a3 la8 Sl ouile Bl 5l o3l 19,8 CuilS abewg 4 1, >
3390 Sl yiad 5 (linmo sl bse 5o (5iSis sl sk el 3 Skos S 51 [
Lo ygegi (s3las 5 0, omi> 6 pula g S Sl S Jlue 505 Blaiinl Sae Jsb 5o aslllas
el 005 550 plaS 5o (g loline 3 5T ey S

0)91 Cowdo

Lo 5085 055 5 a, sl gesr 5l ol o, Shee S (Nettesheim A AVY Lo o d-V-F-
OIS el Doy S S e 08 (e VY Gliaiinl (oyme )0 pilime Bge )0 1) 55835
555 oanlia oole Sige VWF sy AY 5 5 Giga \YF (sl #Y ot J5S polie 51 i (il sl

! Arachis

Yy



WAF Jlo: Y195 6Ly oyl ] oo S st

S 90,5 dslllas pundS Slog ST alls 3o 5,5 alows 4 azan VO U |, b iwen 5.5 Nettesheim
28y o 3l g

£9,S Sl 5 ool s (o 08 4 03,5 a5 Conway ¢ Heuper VA0 Lo o #-Y-F-I
Odm 0 gy 4 &S hugie C> b OlaS 5 aligle e ©ya8 g o)l (S O o bl el 4
et el ol Saie SYsb aladl Jlael 4 1 o] ol ol Ml ot wigd o U
Iy Slanay VR8T Lo o Clayson alewss 4 codl>

el cii 9,0 o8 CllS g,y 3l aS ol plxl VAVD L o Levy hug glasllae V-V-F- I
s 8 ooliial wind o il Slag,S adgi oo y0 Jgans obs 4 a5 (golsn ol pg,S LS 5 5l
D S5 09,5 ol Slge Sl (B spa 40 Sge ) 5o Wl o Giigp Gl a5 0ls (LA aslllas
s b o3ls o8 Sy o] 3 a5 i yayd o3 T Laskin Lawgs asily sl by, o A-V-5— il
65t oot MTIas 8 e cor s S g 0 iz Sype 4 sl S Slse sl

10 S e Jag bl o Uiyl e 45 ol GLLIL 51 5 0 Slee gz le 00iiS panns aiile
o1 5] s yloline (gladil a5 b5 bl HlwdSil (gl olKtils 5 LEVY by anlllae K5 VAT Lo
(550 Vo v 513,50 B) (6 loline slaws (5 (g iy Dol L) g5, log,S 51 oss e laazsly Ml o,
Vo 510,80 ¥ (g9, Olog,S SlaS 5 ple i o olog! JUaml LB sae b alin jo Iy (iigp ooy
5 osse +) g Oy g Censd 4zl BB )Ll il el cal 5w e |y G2s e b 35
odali 09,5 90 ;0 gy b s g Qi 0dud Widgs Jg S (gllo Ladd 4 gaall 09,5 ;0 (S,90 Voo
ol Slog,S (392 Ve 5IVA 5 FAGIYY (i3 a4 Lnjgeg olows readlS” Slog S 9 (oD Juiie 1) 0o
P9y «SyeS 3,5 p9)S «alld oy Dlog S (sl 990 Ve 5090 SO WS oo Sl Iy g Gl e
i QB an g (05 9,5 Sladge Sl y90 Vot 1000 ¢ g lawgie 955 09,5 (b ald b o))

P &5 WS (6 pSam uized Batins Kol (o8 L ol b Djad o)lse L
o L lallln b ol yan dzb,S 15 )y )90 andllan ol 45 45 lag,S WS, olge 5| Jols
Kogl oolinnl wlog S ailass) wlgs MLy )5 ) b ju 4 Dol Sy 3155 ety sl Wlsi oo
Dok 4 dalllas (ol S oo 1B 95 12 59y 9 2w Slag)S B yme 0 Cuaio (nl p3 (eld &5 o>

2l b (25 Oy Dy05 Sl b g Sl liplb w0 p Slag S aS ol (de sl
Lo gy ol a5 oads asete PN s, o gllas Davies lo asdl b ol ol wiS o coles w)
(ooled oloj D wdan S8L L g3l 3590 Jule jo ules alade b cuw Jlowy Lyl 50 ol 3] agalge

QS oo bl 1) olge (S 5l (BU e e ledl

Yy



WAF Jlo: Y195 6Ly oyl ] oo S st

9 S, bipg,S bbb il e WSS (5 S axs De flora g Pertrilli AV AAY Lo o 4-V--I
o gei] b b a pg S lge ales PMogs o Lliie Sl DNA il wiiles 53 Jols! ol
G p9)S @iz o8 wsls la rizen bl ings e b 5 (som b Y slaclile o >
Ba> L 0gd oo 00ld jualS sl sass 0 el aiile ddcidglio b Calides olands olge aliwg 4 28,b
ol olgidion 1y @3l 6loymns loyd gy 5 055 Ol «Shhss ol 5l @lojem Jlexot ol (l g o
5 siedos VAN L 5o o )Sen 5 Levy ceul 550 (IV) p3,8 @laS 5 ol iz Gaals 55 oS

Af . & & & . . . . <
[ ]ogolo U“’)‘)S ‘) Lg,‘).?w Bk o dg.) » ULA5; 65L> Q‘?A )‘ dloéjm @bqu).w U)AS

5l bl aais V-l

Slpbeat  N-v-l

i oy Jalomal Slag 57 ol lmial Cools e (8155 gea 1-1-V-
oM Al

ouds Lo, sladilomuy g Dlog,S (g9l laailsSS ) « Slo § Sojglgmonnl Dldlas iz V-A-
5 soloas aes &l SLS 5l og 15 olo p SLST Glp (S 0w ailgin 45 ks o 4 laas |8
51 AL ok 5o Jolowel Slog S adgs (b )0 (Saro agxlge o5 ams oo (LA (Sujglgmenn] LG IS
Dgdise 4y plloyu Gl fely (id el s g plojlus jlone aibil jlade 5 agzlge jlome 290>

il ool e Jla! Jole ailes o wgaze cM> b SluS 5

! Teratogenicity
Y¢



WAF Jlo: Y195 6Ly oyl ] oo S st

raobols

[1] Chromium, Division of Medical Sciences, National Research Council, National Academy
of Sciences, 1974, p. 4.

[2] Health of Workers in Chromate Producing Industry, Public HealthService Publication No.
192, 1953, p. 6.

[3] Lamganard, S., and Norseth, T., “A Cohort Study of BronchialCarcinomas in Workers
Producing Chromate Pigments,” British

Journal of Industrial Medicine, Vol 32, 1975, pp. 62-65.

[4] Gross, W. G., and Heller, V. G., “Chromates in Animal Nutrition,”Journal of Industrial
Hygiene and Toxicology, Vol 28, 1946,pp.52-56.

[5] Equitable Environmental Health Inc., “An Epidemiologic Study ofl.ead Chromate Plants
Final Report,” submitted to the Dry Colors Manufacturers Association and the National
Institute for OccupationalSafety and Health, 1976.

[6] Furst, A., Schalnder, M., and Sasmore, D. P., “Tumorigenic Activity of Lead Chromate,”
Cancer Research, Vol 36, 1976, pp. 1779-1783.

[7] Ohsaki, Y., et al., “Lung Cancer in Japanese Chromate Workers,”Thorax, Vol 33, 1978,
pp. 372-374.

[8] Davies, J. M., “Lung Cancer Mortality in Workers Making Chrome Pigments,” Letter to
the editor, Lancet, Vol 1, p. 384.

[9] Documentation of the Threshold Limit Values for Substances inWorkroom Air, American
Conference of Governmental Industrial

Hygienists, Cincinnati, OH, 1971, pp. 55-56.

[10] Acceptable Concentrations of Chromic Acid and Hexavalent Chromium Compounds,
American National Standards Institute, Inc., New York, NY, 1973.

[11] Chemical Safety Data Sheet SD-44, Chromic Acid, Manufacturer Chemists Association,
Inc. Washington, DC, 1952.

[12] Threshold Limit Values for Chemical Substances. American Conference of
Governmental Industrial Hygienists, Cincinnati, OH, 1977, pp. 13, 21, 31, and 35.

[13] Amendment to Lead Standard, 25 CFR 1910.1025 (F) (3) (ii) appearing at 47 Federal
Register 51110 November 12, 1982.

[14] Respirator Information Notice on MSA Powered Air Purifying Respirator, Mine Safety
Appliance Company, Pittsburgh, PA.

[15] R. Smith, “The AIHA’s Response to the OSHA Inpr. on Respiratory Protection,”
American Industrial Hygienist Association,Vol 44,1983, pp. B-56.

[16] Nelson, T. J., and Dixon, S. W., “Procedures for Determining Workplace Performance of
Respirators,” Part I, American Industrial Hygiene Conference, Philadelphia, PA.

[17] Nelson, T. J., “Risk Management Decisions,” American Industrial Hygiene Conference
in Philadelphia, 1983. Available upon request.

[18] Dixon, S. W., and Nelson, T. J., “Procedures for Determining Workplace Performance of
Respirators,” Part I, American Industrial Hygiene Conference, Philadelphia, PA.

[19] OSHA Instruction Cpl. 2-220, Industrial Hygiene Field Operations Manual, U.S. Dept.
of Labor, Washington, DC.

[20] Industrial Ventilation—A Manual of Recommended Practice, 17" ed. (1982 ), ACGIH
Committee on Industrial Ventilation, Documentation of TLV’s (1983).

Yo



WAF Jlo: Y195 6Ly oyl ] oo S st

[21] Petrilli, F. L. and De Flora, S., “Mutagenicity of Chromium Compounds,” Proceedings
Chromate Symposium 80, Focus of a

Standard, Industrial Health Federation Inc., 1981, pp. 77-99.

[22] Leidel, N. A., Busch, K. A., and Lynch, J. R., “Occupational Exposure Sampling
Strategy Manual,” HEW Publication 1977, pp.77-173.

[23] Linch, A. L., “Evaluation of Ambient Air Quality by Personal Monitoring,” Vol II, 2nd
ed., CRC Press, 1981.

[24] Alwers, W., and Jonas, W., “Chromate Lung Cancer,” Acta Unio Internationalis Contra
Cancrum, Vol 3, 1938, pp. 103-118.

[25] Gross, E., “Lung Cancer from Employment in Chromate Manufacturing Plants—
Statistical ~ Section,”  Berichte  VIII  Internationale Kongress  Unfallmedizin  u.
Berufskrankheiten, Vol 2, 1938, pp. 996-973.

[26] Gross, E., and Kolsch, F., “Lung Cancer in the Chromate Pigment Industry,” Archiv fur
Gewerbepathologie und Gewerbehygiene, Vol 12, 1943, pp. 164-170.

[27] Letterer, E., Neilhardt, K., and Klett, H., “Chromate Lung Cancer and Chromate
Pneumoconiosis. A Clinical and Industrial Hygiene Study,” Archiv fur Gwerebekpathologie
und Gewerbehygiene, Vol

12, 1944, pp. 323-361.

[28] Machel,W., and Gregorius, F., “Cancer of the Respiratory System in

the United States Chromate Producing Industry,” Public Health Reports, Vol 63, No. 35,
1948, pp. 1114-1127.

[29] Baetjer, A. M., “P ulmonary Carcinoma in Chromate Workers, Part I, A Review of the
Literature and Report of Cases,” American Medical Association Archives of Industrial
Hygiene and Occupational Medicine, Vol 2, 1950, pp. 487-504.

[30] Baetjer, A. M., “Pulmonary Carcinoma in Chromate Workers, Part Il, Incidence on Basis
of Hospital Records,” American Medical Association Archives of Industrial Hygiene and
Occupational Medicine, Vol 2, 1950, pp. 506-516.

[31] Health Workers in Chromate Producing Industry, Public Health Services Publication,
No. 192, 1953, pp. 1-130.

[32] Heuper, W. C., “Experimental Studies in Metal Carcinogenesis. Part X, Cancerigenic
Effect of Chromate Ore Roast Deposited in Muscle Tissue and Pleural Cavity of Rats,”
American Medical Assocation Archives of Industrial Health, Vol 18, 1958, pp. 284-291.

[33] Heuper, W. C., and Payne, W. W., “Experimental Cancers in Rats Produced by
Chromium Compounds and Their Significance to Industry and Public Health,” Industrial
Hygiene Journal, Vol 20, 1959, pp. 136-150.

[34] Baetjer, A. M., et al., “Effect of Chromium on Incidence of Lung Tumors in Mice and
Rats,” American Medical Association Archives of Industrial Health, Vol 20, No. 2, 1959, pp.
136-150.

[35] Payne,W.W., “Production of Cancer in Mice and Rats by Chromium Compounds,”
American Medical Association Archives and Industrial Health, Vol 21, 1960, pp. 530-535.
[36] Payne,W.W., “The Role of Roasted Chromite Ore in the Production of Cancer,” Archives
of Environmental Health, Vol 1, 1960, pp. 20-26.

[37] Gruber, J. E., and Jeanette, K. W., “Metabolism of the Carcinogen Chromate by Rat
Liver Microsomes,” Biochemical and Biophysical Research Communications, Vol 82, No. 2,
1978, pp. 799-806.

[38] Harrold, G. C., et al., “Toxicity of Lead Chromate,” Journal of Industrial Hygiene and
Toxicology, Vol 26, 1944, pp. 47-54.

¥



WAF Jlo: Y195 6Ly oyl ] oo S st

[39] Gross, W. G., and Heller, V. G., “Chromates in Animal Nutrition,” Journal of Industrial
Hygiene and Toxicology, Vol 28, 1946, pp. 52-56.

[40] Morgan, J., and Kennedy, G. L., “Safe Exposure Levels for Lead Chromate Pigments,”
Unpublished report prepared for and available from Dry Color Manufacturers’ Association.
[41] Hunter, W. C., and Roberts, J. M., “Experimental Study of the Effects of Potassium
Biochromate on the Monkey’s Kidney,” American Journal of Pathology, Vol 9, 1933, pp.
133-147.

[42] Tandon, S. K., Mathur, A. K., and Gaur, J. S., “Urinary Excretion of Chromium and
Nickel Among Electroplaters and Pigment Industry Workers,” International Archives of
Occupational and Environmental Health, Vol 40, 1977, pp. 71-76.

[43] Criteria for a Recommended Standard: “Occupational Exposure to Chromic Acid,”
National Institute for Occupational Safety and Health, Public Health Service, 1973.

[44] Criteria for a Recommended Standard: “Occupational Exposure to Chromium [VI],”
National Institute for Occupational Safety and Health, Public Health Service, 1975.

[45] Walsh, E. N., “Chromate Hazards in Industry. Council on Industrial Health,” Journal of
the American Medical Association, Vol 153, 1953, p. 1305.

[46] Fisher, A. A., “Contact Dermatitis,” Lea and Febiger, Philadelphia, PA, 1967, pp. 102—
107, Plate 1 facing p. 104.

[47] Engle, H. O., and Calvan, C. D., “Chromate Dermatitis from Paint,” British Journal of
Industrial Medicine, Vol 20, 1963, pp. 192-198.

[48] Fregert, S., and Ovrum, P., “ Chromates in Welding Fumes with Special Reference to
Contact Dermatitis,” Acta Dermato-

Venereologie, Vol 43, 1963, pp. 119-124.

[49] Shelly, W. G., “Chromium in Welding Fumes as a Cause of Eczematous Hand
Eruption,” Journal of the American Medical

Association, Vol 189, 1964, 772—773.

[50] Mancuso, T. F., and Heuper, W. C., “Occupational Cancer and Other Health Hazards in a
Chromate Plant—A Medical Appraisal. Part I, Lung Cancer in Chromate Workers,”
Industrial Medicine and Surgery, Vol 20, 1951, pp. 358-363.

[51] Mancuso, T. F., “Occupational Cancer Survey in Ohio,” Cancer Control in Public
Health. Sixth Annual Meeting of the Public Health Cancer Association of America, New
York, NY, 1949.

[52] Bidstrup, P. L., and Case, R. A. M., “Carcinoma of the Lung in Workmen in the
Bichromate-Producing Industry in Great Britain,” British Journal of Industrial Medicine, Vol
13, 1956, pp. 260-264.

[53] Bidstrup, P. L., and Case, R. A. M., “Carcinoma of the Lung in Workmen in The
Bichromates-Producing Industry in Great Britain,” British Journal of Industrial Medicine,
Vol 38, 1956, pp. 260-264.

[54] Alderson, M. R., Rattan, N. S., and Bidstrup, P. L., “Health of Workmen in the
Chromate-Producing Industry in Britain,” British Journal of Industrial Medicine, Vol 38, pp.
117-124.

[55] Taylor, F. H., “The Relationship of Mortality and Duration of Employment as Reflected
by a Cohort of Chromium Workers,”

American Journal of Public Health, Vol 56, 1955, pp. 218-229.

[56] Enterline, P. E., “Respiratory Cancer Among Chromate Workers,” Journal of
Occupational Medicine, Vol 16, pp. 523-526.

Yv



WAF Jlo: Y195 6Ly oyl ] oo S st

[57] Hill, W. J., and Ferguson, W. S., “Statistical Analysis of Epidemiological Data from a
Chromium Chemical Manufacturing Plant,” Journal of Occupational Medicine, Vol 21, No.
2, 1979, pp. 103-106.

[58] Davies, J. M., “Lung Cancer Mortality of Workers in Chromate Pigment Manufacture:
An Epidemiological Survey,” Journal of Oil and Colour Chemists Association, Vol 62, 1979,
pp. 157-163.

[59] Haguenoer, J. M., et al., “Mortalité par Cancer Bronchopulmonaire dans une Fabrique de
Pigments a Base de Chromates de Plomb et de Zinc,” Prevention of Occupational Cancer,
International Symposium, 1981, pp. 168-176.

[60] Sheffet, A., et al., “Cancer Mortality in a Pigment Plant Utilizing Lead and Zinc
Chromates,” Archives of Environmental Health, Vol 37, No. 1, 1982, pp. 44-52.

[61] Equitable Environmental Health Inc., “An Epidemiological Study of Lead Chromate
Plants, Final Report,” Unpublished report prepared for the Dry Colour Manufacturers’
Association, Updated in 1983 by W. Clark Cooper.

[62] Kennedy, G. L., “Toxicity of Lead Chromates,” Chromates Symposium 80, 1981, pp. 43—
60.

[63] Frentzel-Beyme, R. “Lung Cancer Mortality of Workers Employed in Chromate Pigment
Factories. A Multicentric European Epidemiological Study,” Journal of Cancer Research:
Clinical Oncology, Vol 105, 1983, pp. 183-188.

[64] Langard, S., and Vigander, T., “Occurrence of Lung Cancer in Workers Producing
Chromium Pigments,” British Journal of Industrial

[65] Satoh, K., Fukuda, Y., Torn, K., and Katsuno, N. “Epidemiological Study of Workers
Engaged in the Manufacture of Chromium Compounds,” Journal of Occupational Medicine,
Vol 22, 1981, pp. 835-838.

[66] “Monographs on the Evaluation of Carcinogenic Risk of Chemicals to Humans,” Some
Metals and Metallic Compounds, International Agency for Research on Cancer, Vol 23,
Lyon, pp. 205-323.

[67] Chiazzi, L., “Retrospective Mortality Study of Spray Painters Using Chromate
Pigments,” Motor Vehicles Manufacturers Assn. of the United States, Inc., Detroit, Ml, 1979,
p. 95.

[68] Frentzel-Beyme, R., and J. Claude, American Journal of Epidemiology, 112(3), 443 (
1980).

[69] Dalager, N. A., et al., “Cancer Mortality AmongWorkers Exposed to Zinc Chromate
Paints,” Journal of Occupational Medicine, Vol 22, 1980, pp. 25-29.

[70] Morgan, R. W., et al., “A General Mortality Study of Production Workers in the Paint
and Coatings Manufacturing Industry,” Journal of Occupational Medicine, Vol 23, No. 1,
1981, pp. 13-21.

[71] Kaplan, S. D., and Morgan, R. W., “Further investigation of lung cancer mortality,” SRI
for National Paint & Coatings Association, 1983.

[72] Baetjer, A. M., et al., “The Distribution and Retention of Chromium in Men and
Animals,” Archives of Industrial Health, Vol 20, 1959, pp. 136-150.

[73] Steffee, C. H., and Baetjer, A. M., “Histopathologic Effects of Chromate Chemicals,”
Archives of Environmental Health, Vol 2,

1965, pp. 66-75.

[74] Roe, F. J. C., and Carter, R. L. “Chromium Carcinogenesis. Calcium Chromate as a
Potent Carcinogen for the Subcutaneous Tissues of the Rat,” British Journal of Cancer, Vol
23, 1969, pp. 172-176.

YA



WAF Jlo: Y195 6Ly oyl ] oo S st

[75] Hueper, W. C., Occupational and Environmental Cancers of the Respiratory System,
Springer-Verlag, New York, NY, 1966, pp. 57-85.

[76] Laskin, S., Kushner, M., and Drew, R. T., “Studies in Pulmonary Carcinogenesis,
Inhalation Carcinogenesis Symposium Series, No. 18, 1970, pp. 321-351.

[77] Nettesheim, P., et al., “Effect of Calcium Chromate Dust, Influenza Virus, and 100R
Whole Body X-Radiation on Lung Tumor Incidence in Mice,” Journal of the National
Cancer Institute, Vol 47, 1971, pp. 1129-1144.

[78] Hueper, W. C., and Conway, W. D., Chemical Carcinogenesis and Cancer, Charles C
Thomas, Illinois, 1965, p. 387.

[79] Clayson, D. B., Chemical Carcinogenesis, J. and A. Churchill Ltd, London, 1962, p. 116.
[80] Levy, L. S., and Venitt, S., Carcinogenic and Mutagenic Activity of Chromium
Containing Materials,” British Journal of Cancer, Vol 32, pp. 254-255.

[81] Laskin, S. et al., “The Experimental Induction of Lung Cancers with Chromate
Compounds,” American Industrial Hygiene Association Journal, Vol 29, 1968, pp. 110-11.
[82] Laskin, S., et al., “The Experimental Induction of Lung Cancers with Chromate
Compounds,” Abstract—AIHA Meeting, St. Louis, MO, 1968.

[83] Levy, L. S., and Martin, P. A., “Effects of a Range Chromium Containing Materials on
Rat Lung,” The University of Aston in

Birmingham, 1983. Available upon request from Dry Color Manufacturer’s Association.

[84] Levy, L. S., Martin, P. A., and Bidstrup, P. L., “Investigation of the Potential
Carcinogenicity of a Range of Chromium Containing Materials on Rat Lung,” British Journal
of Industrial Medicine, Vol 43, 1986, pp. 243-256.

2

Y4



