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. : ··: )0.1 The <.:<1111.:c11tr;1tio11 of arsenic i11 the mine s:11npk c:1n be cxprcsi;i:d .is rnt As pn • 

liter of urine. 

me As/P. = 
11r. As (from <.::1libr:1tion curve, Section 9.2) 

m£ or u, inc 

JO. 1 .1 The use of a specific gr:ivity correction fact or to norrn:.lizc valu t·s to 

· 1.02/4, th e :wcrar,e specific gravi ty of urine. has brcn proposed . There arc 

. two ways of usinr, this com.:clion. 

JO. l.2 One way is to me a st rairhtforwar cl cr:i·,ity correction, in which case the 

-' d mar,nit11clc of the fac tor: is small. 
I I .t!.hg ...1. 

corrected mg As/V. = mg As/I! x 
spcc:ific gr:ivity 

10.1.3 Thi.! other method com:cts for t!iffer1.:nces in tot;il -;o lich or \;tit co11tc11t ol 

\',irious urine -;p1:<.:irm:11\, wlil'n:by the ,;peci f"i c i-•.1;1vily of w:i k r , ., i11 :li;ill :1 

subt, actcd fro m the urine :-.pcciric gr:1vilics. lh:1::1usr..: o f Ilic wid1.: ra11;:e o f 

rcpoi°tcd urine speci fic gravilic..,.- I .00~ to I .0.-10. tlh· ll '>l' or -;u ch ;, 

corr('c tion f ac!or c:i i1 k:id tQ .. 1!..!m<ua!ly_QLITI.Qlli'..!..l.mW1iglu .. c.:;.al.L~. 

A I (l.02'1 - 1.000) 
corrccteu mr, As ~ = mr, As/r· >: -----------

(•;•)ccific "r"v; ,., - 1· r·.,1o--., 
0 I O '' j ' .) • .._,. V V / 

10.2 The ro:iccnt_ra lion of arsenic in air can be expressed as mg As per cubic meter or 

air, which is numcric3lly equal to microgrnms 1\5, per liter of air. 

' 
mg As/m' .= 11g As/V 

$ 

where: 

11g As= micror,rams Ac; from calibration curve (Section 9.2)' 

V, == volume o f air sampled in P. :it 25°C and 7(,0 min I lg. 

11. Ref crcnccs 

11.1 Atomic Absorpti(ln A·naly lic:d ~1c thod No. As-3, J:un.:11-A!>h Co. 

11.2 Atomic Ab!>orption Application Study No. 1168, The Perkin-Elmer Corp ., Ju11l.'. 

1971. 

11.3 Fcrnandc7. , f-'rank , J., "Atomic Absorption Determ ination of Gaseous I !yclridcs 

Utilizing Sodium Borohycl ride ltl:du1.:tio11," Atomit: Ab!>orp tion Ncw:;lcltcr, I:!, 

93.97 ( I 973 ). 
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• · Nnnry V. Vo r.cmo Corpor,11io11. Nnph1nn, N.J .. Is l'Oll!t-:;ti11 1: a 

~5- 1,: 11:1lly f11r :1 ~.t' l"ll>IIS t'll.1t 11111 r11r (!1:.! ti.~, lll) ( h ) (I) for 

f; • to 1:u;tnf llr11,r op•:111111:s (Nu. l:l '/J5 ). 

Villnoo Olucl1~ 111i1h, l11!1 rM11 , Tox., is c:011lrs (i111: a si x- ilclll 

nons1•rious ci l:1 111111 .ind ;1 ~.1;0 pt"n;ilt~·. i11cl11d1111: 1!1 10.:.!IJ (:i) 

(4) for fail nrC' to prc,v1d1• worl.n·s ts 11n 1:n111krs, 1!11 0.'..!J:! (c l 

(2) (i ii) for f;11 l11 r1· t•> pronde f1;11m' :1roof ~Cl'l'l'IIS or shil'lds , 

and l!lJU.215 (;i) (2 ) for L1ilure to gu;1nJ i;r ilHlcr s (No. 

13825). 

Wo~tinghouso [loctric C1•rpor:,1ion. Muncio. Ind .. is con­

lcstinr, a 11011!:r, iuns l'it:i ti011 t0r J!JIO.!H Cc) (:!l f0r f;1i l11 re to 

confi ne fl .1 111111,1!.ilc r1r c,m1l,11:- l1!,lr: spray ri nislrrn1~ oprrations 

and 1910.252 (cl 121 tiiil for bilnrc lo prondc protection 

from arc weldini; rays (;-,.:o. 13790). . 
Wcstinghouso Eloctric Corpor;ition. East Pittsburgh. Pa .. is 

contcsti nr, :I sr.,·c11-ite111 110.!Sc'riot:s ril:1til111 :ir.d a ~!,.-,o "Cllii l­

ly, includin;; 1910. IUi (Cl (lil fur fai lure to pro,·ide st;1t:iblc 

clcc(rical wirinp. in a spr.:iy111g area, 1910. 107 (g l 1, l for 

failure to post ··no snwking" si;:ns, ;rnd 19 10. 134 t bl ( ll for 

failure to provide wr:ttcn proce:durt's for the use .:ind selec­

tion of rrspi ra tors (i':o. 13800). 

We~t Po, ~onnol, Inc .. Oak Oroak. Ill .. is contrsti ng a non­

serious citation and .:i $50 penalty for 1903.2 for failure to 

posJ an OSI!.-\ not ice (No. 13826). 

Will iams Pross. 1,,c .. Menands. N.Y .. is contes ting a non­

serious dt:ition and a $35 pcnc: lty for 1910.2 12 (a) (1) for 

!ailurc lo guard an i11scrt_1ng m achine (i\o. 13793). 

,· -------
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II . 0. Zochry Compoll\', Snn /\nt,.nio. To'< ., is r ont l'sli 111: a 

11on:a· r i1111s l'i t.1\ 11111 for J'.1:'.ti.ti~d 1:-l for f;1i l11rc It• p:l1, ·1dc 

stop:; or h;1rricad1•s lor rnutnk l'<1t11p1111·11L (Nu. 13·,1;::.J . . 
AIJI\TEM(NT PHITIONS 

Century Odllin11 Compnny. !;ltcolhy, r-.1 ont .. is rr<]lll'~tinr, 

a G0-11.i\' e., t1·11s 111 11 of ;1h:1:l·1111·11t r11rn1 .lul\· 3, 19'i'.J, to pro• 

vidc a<lcqua ll' toik l f;1c-ililil'S (~O. 13'i:J :! )·. 

Ou~quosno l.i!J li t co,nany. Pitt :;hurgh. Po .. is rC'C111esling 

an uuspecifiL·d 1·xt1:11!--ion oi ;1l>.1ll'1111·11t to 1;u.1rd a runw;iy and 

ma rk exits .1dcqu:1lely (:\t>. 133:,i). 

H;11cfy Solt Comp.,ny. Willi:.ton. N . O .. is rrqta•~tinr, an r-.:­

tens ion of ab;1ll•11wnt frnm .June :,L). 1!17:, to ,\11r,ust 31, 11175, 

to provide a fire alarm systl'lll (i'\o. 13i13) . 

Morse Electro l'~oclucts Co,porn1ion. flrooldyn. N.Y .. is r c­

qnc~ti ng a n t111s1wcir1 r d ex1,•ns1un or .:ib.1tems•nt frt' :~1 July 

13, I 9i5, lo corrl'cl six nonsc·rious vioi:1 t 10.i~. i1:cl:?•!: ?:,; i :1-

dicating tf irrc lit111 of tr:1 rcl t,, the nea rC'sl rxit, r,:·,·,, idin!! 

suit:1ble d :imp-011 port :1blt> h:indl,1111ps, :incl .i;round:cg cke­

tric:il cquipmrnt (l\o. 13785) . 

T and O Foundry Com;iny, Cl rvel.ind. Ohio. is rrq1:cs ti11g 

an u11spcc:f ic•d extension 0i ah:1temcnt fn)m J uly 'l.-i, l '.'l 75 , to 

reduce noise (l\o. 13850). · 

Willia ·ns Pre~s. Inc .. Mcn;incls. ~ .Y .. is l'l''lUesl in~ ,1 30-c!ay 

extension of abatement fro111 July 3, 1!175. to 6u;,~,i c,pen­

sidcd pblforms and machinery p ,o. !3i!l3) . 

. \ 
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- ------------------------------.- - ------- ----------

NATIONAL INSTITUTE FOR OCCUP/\TI ONAL _SAFETY /.\ND HEAL TH NEW CRIT ERIA 

FOR REGULA TI NG OCCUPATIONAL EXPOSURE TO INORGAN IC ARS ENIC 

I. RECO'.\J;\lEi'-0.·\ T ro:-:s F Oi1 ,\N l ;'\OHG,\ NI C ,\HSENIC 

STAi\D,\HD 

The Na tional Ins titute !or Occup.J lional Sa fely :ind Ilea Ith 

(NJOS!I l reco:nmrntl., th:1t worker cxi1osurc to ar!'c·nic :ind 

its inorganic c·11111nnu:ids be cc,;1t,o!kJ !;y rrqui:·;:ig com­

pliance wi th the· foll,ming sections. The sta n<lard is designed 

lo protect the hs•allh :11:d saft'tY of workers for a ·10-hour 

wc,ck O\'Cr .:i workii:c! l1fl'limc. Co:11pl1a11cc w11!1 .:ill sections 

of the s tandard "'.d i prc-,·01:t t1onr:i rci1111r.cnic a<!\'crsc 

effect~ of rxp,1~:1r~• to innr!!;,nic ;1rsrniC 111 the workplace air 

and t.,y skin t·xposurc, :ind shou l,1 ;it (l:c~ 111ir11 1nu111 rn:1 tcri:illy 

reduce the ris:. or .1r!:enil'•i n<l11ccd cancer. The s tand:ird will 

be subject to r cvir\\' .:ind wil l lw rc,·ised a s nrccssary. 

"Arsrnic" is ddim·d ;1s elC'mrnt:tl ar:-L·11 ic a11d :tll of 1ts -irl-. 

-orr.anic compounds. "Exposur~ t,) :,rsrmc" is ddiucd .:is ex­

pos11n' :1t ur :i!JO\' l ' U.00::! Ill!: l :! .U ti !'. I :\ S/C:ll Ill. 1\ rsi nt' ;111d 

otht'r ar~t·nic:it ·1::rs t•,; sh1111ltl bl' contn,11cd tu the s:1111r con­

t'cntralion a~ olhl•r furllls of in11r1 ::1nic arsc1:ic. Suil:1blc 

s:1111pli111; and :111.t!~· t1c.il 111t•thutls f,, r a rscnic:11 1::1Sl'S arc not 

)'Ct m•:1ibhlt! but arc l.ie in(! 1k•vclopc<l , 

Section 1 - En ui romnenla l (\'.'or kplace air ) 

(a) Conccnir:i t ion 
Inorr.:inic arsenic sh:tl l he eontrol!rd so 11::i l r.o w11,~cr is 

cxposrd lo a COIIC'l'lllr:r tion oi :1 rSl'lllC in excess nf () ~;:; :: r:1:; 

(2.0 ugl per c-ul>ic nwtcr or air ;,s detcrmmed by a 15-1;1i;;~tc 

sampli n{: period. 
(lil S:1mrl111g and ,\n:ilysis 
P roredu rt's for s.i111p l1 nr;, c.:il1 br:it1 011 of c·qt!iprntnl, a::,1 

a1wlysis or a rsrnic s:11111,!1:s sli:tll l,c :,s pru\'lc!s·d in .\j ' j' •~n­

tiiccs I and, II . or hy ;111y m •.·lhud shuwn to lie: t'(jti1v:,: ,.- nt in­

prccision, acc11racy , :ind se:nsi\lvi ly to ti1e uv:lhctls 

sp<'<:ificd . · 

Section 2 - Mrclical 

r.kdieal s11rvl' ilb 11cr sh:ill be m.1dc av:iil:ililr ar.:I rr: lalcd 

records b•pl as );pl'rifit·d below for :di workers ocn: p:stior:J l• 

ly c)xpo~1·d to ;1rsrnic. · · 

(:i) l'rl'pl.1cc·111c11l ,111d annual medica l cxarnin:1tion:; slwll 

Include: 

Occupotionol Sofoty & fii,olth Roportor 



- • (l A 11prd11·wdvl' prq1lac<·111rnl or :1111111:11 interim work 
hl~l<;;r, 

, Cornpn•lwnsivc prcpl:ic.:crnenl or :i111111al intc·rim 
r,,~Jic:il hi~I nry. . 

(:I) 11 indH's x 17 1,11·hrs postl·rior-;111tC'rior <'11esl X-r:1r. 
r,h•i111: p:1rlic11l:1r allt-11linn lo p:irrnchy111;i l and hil.ir 
ch:111r.rs. 

(-4) C:1rdul rxarni11:1lion of the skin to dl'lrc-t lhc prt'st·nce 
of ;irsC'11 ic-i 11d11n·d hypl'rpi1:111r11l;1lio11, kc•ra lnSl'S, or other 
chronir skin lc:swns. Sk111 rx;1111i11:1t 1ons sh:111 lie n'tll':1letl 
bimonthl\' if :1rsrnic-ind11cl'd ski n IC'.,ions :11'<' dt•IL'<·ll'd. C:1re 
sh;ill l>C' i:1kcn lo oliscr\'l' :ind rcc-urd th~ loc-:11 iPn, condi tio11. 

_,appe;ir:111ce. size, :inti ;in~· c-h:1111'.<·s in :ill ~:uch ll'sions. 
(5) l';tlpalion of s11perfici:d lymph nodes lo delrcl in­

dications of neop1:islic d1:1m:rs. 
(G) Complete· blood count to includl' u1fferl'nli:il. 
(7) An C\';dualion of 1hr advi.s;-iliil1ly uf L!ie worker·.s using 

negali\'C· or posili\'c-pr!:'ssure rrsp1:-:itors. 
(b) A periodic sj,uturn cytolo~y examin:ilion is 

rceommcnc!cd for ;ill \\'Ul'kl'l'S o<.:cup.:tlion:illy exposed lo in­
organic anrnic. The frequrnry of this proc:rdu rc should be 
detrrmi nrd by the rrspo:1sib!e I11('dic.1I nu:horit:;. 

(c) }'ro;wr mrtlical 111:1n:ieement shall be pro\·idrcl for 
workers ;1dvcrsely affl'ctc-d l;y occupationnl exposure lo in­
orgn11i<.: arsenic compou1i.is. 

(d) Iriilin l nn11unl .:x:,n,111;-itions for prc•sentl~- employed 
workers ~hn ll he offered wilhin 6 months 0f the promulgation 

· of a stnndnrd incorporJting these recommendi! t10~,i5-
(c) The medieal rc·pres0nta t1ves of the Secn'tJry of 

Heiillh, Educntion. ar,d Welfare, of the Secretary of L:,bor. 
and·of the rmployer sh:ill .have :icc.:rss to all pertinent _ oc­
cupati0n;il mrdical rcrnrds. Physici:rns design:1tcd and 
r '"orizcd by any C!"!1;i!0y..:-'.? c:· fc:-mer e:~)µ loyce shall h.::ve 

•:ss to that worJ;c,r ·s med1c;il records. 
(f) .llkdical records sh:ill be maintained by the emplo:,·er 

or successors thereto for persons employed one or more 
years in wo:-k invol\·ing exposure to arsenic. P rcplaceme:1t 
X-rays, X-rays for the 5 years precetli:1g termination _ of 
employment, and nil other medical rrc:orci~ wil!l pertinent 
supporting documents ~h:il! be m:: intained at k:?st 30 ye.:irs 
after the _indi\'idual's C'mploymenl is terminated. In the 
event that the employer ce:iscs bl!siness witho:.it ;i successor, 
records shall bc forw:irded by registered m:iil to lhc Direc­
tor, National Institute for Occup;-i1ion.1l S:.fely and Health. 

Section 3 - Labeli110 (l'osti11g) 

· (a) Co:it:iiners of :irs::-nic cn111pu11nds shall be:ir the follow­
ing );ibrl in ,Hldi tion to or in co:nbin:ilion wilh l.1bl.'ls rrquirC'd 
by other s l:ilu tes,. rq;ul:11ions, or onlinancC's. 

NAM I-: OF C0 .'1 l'OCJ,\'J) 
DANGEH! CO:\'T,\l:'\S ,\H~l-:);!C 

CANCI-:H C:\l'SJ:\C ,\C!·::\T 
JIAHi\lFUL lF J:--:JJ..\LJ·:U 01' S\\':\LI.O\\'l.::lJ. OH UPON 

SK I~ co:-.:T.-\(."J' 
A\'011) Cfl'.':T,\C'I' \\'ITII SKI.\;, 1•:\'l-:S.'.\\'I) Cl.OTlll;'\G 
WASII 'J'l!OIWl :CIILY .-\l-'Tl•:H 11,\\Dl.l:\G 

Avoid Lrl':ithing dust or ~pray misl 
Kct•p t·o11t :1i11L•r l'lllSL'd 

Use only with :1ckqu:1tr \'e111il:1liun 

(l>) Thr followinr, ll':1rn i111: si1:n sh:ill LL' :1ffixul in :i rl':1dily 
visil,lr loc:1lion :1t 11r nl':1r t·11lr:1nc1·s to arc;1s in wl11l'h tht·rc 

('C'.Up;1tiou:1( l'XJlllSU l'l' lo ;irsl'nic, 

AHSl•:NIC 
DANGEH! C,\NCl•: I! CAl iSli';(; ,\CENT 

Dust or spr:1y 111isl may lw h:1z:1rdl111s lo hr.11th 
J>rovidt• acfequ:1lt• vt·nlib l i1111 

.. 
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This sir.n ~h:111 ht• prinlt•d l,nl.h in t•:111:li:.h :rnd in lhe 
prrcln111i11:1 11I l:111i:11:11:1• or 11011-1•:11!:l i:-: h \l'OI k,-rs 11111\'SS ll11•y 
an• olhcrwi::t• tr:1irll'd :111d i11f(lnr1t·d 11f llw h:1 ;o;1 rdo11s :1rc-:1. 
All ill ilrr:ilt' work1·rs sh:tll n ·c-ei\'c such Lr;111:i111.:. 

St•t1ion 1 - i'l'rscmnl J>rotC'ctit•(• F-'11tip111c11t C!JI(/ \\'or/, 
Clutl1i110 

(:1) Proll-ctivc• Clnthin1: 
(I) \\'h<:rc lhrrr is ocn1p:i t io11:il cxposurr to inoq'.:inic 

arsenic cm11po111Hls, protc·C'li\'c cl11lhinr: sh:111 lie pr,H'ickd by 
the c•mplnyl' r . This 111:1y include u1ulcn\·p:1r. gl,1\'l'S, 
co\'cr:1lls. :rnd ;r hood O\'Cr the lu':1d a·nd lll'('k_ \\'ht·n iiq11 ids 
.ire bring pn1~'L'S:-l'd in a 111.11:11('1" lh :1 l 111:1~· result ii: :,;pl:1:-- l11•s, 
imper\'iuus 1:ltives. :1pro11s. ;1r.d Sjl!:i:,;h 1:0gi-:lc-:-; ~h:111 tw 11:,;(•d. 

(2) Prolt'!'ti\'e elothing :,;h:ill be: d1:1nged ;1t l0;1st !bily ::it 
the end of I he shirt. 

(3) \\'ork clothing sh;ill nnt be t:ikl'n home by empl oyc·<"s. 
The employer sh,1111iru\·ide for rn:1intt•11Ji:ce :!lld l:nrndcring 
of prolccti\·e clothing. 

(4) The employer sh:ill ensure th:it prcc,1uti0ns nccrs~ary 
to protect l:i1111clry pcrsnn:1r! arc olisen·<·d when soiled 
protcc(i\'C' clulhing _is l:rn1:ckrrd . 

( I.J) Hrsjii r :itory l' rolc<.:tion 
(1) Eugincrring cuntrois sh:ill be escd whrre\'cr feasible 

to maintain :irscnic co::l·c-ntr:itions b::-!ow the pr,:,,;cribcd 
limit. Compl!ancr with t! ,r pcr111is~i!.Jlc cx;10~ure lim;t may 
not be achiL'\·cJ l;y the use of respir:itors r-xc:ept: 

(,\ ) During the time ,:r-riod necessa ry to ir.stall or test the 
required engi:1ecri11g controis. 

(13) For nonroutinc opc-r:1tio:1s such as a brief exposu re to 
co:1ccntratiuns in excess of the pennissi:.;IC' exp0sure limit ;,s 
a resull of m:iintc·n:rncc or rcpa::- :1 r:-t i,·ities. 

CC) Ouri•l!' Clllt'lTt>nt:>i•~!= \\ h•~ :.;ir cc:1c(::-:tr:1tic::!: of 
arsenic mi-:y ~xcecd the pcrmis'.>ibk li:11ii.. 

(2) \\'hen a respi r::;1or is p:; rmittc: by p:iracraph rb) (1) of 
th is Section. ii shall be seicctcd and used J.rnrsu~nt to the 
folloll'ing rcc;u ire men ts: 
. (A) The 0mDl0ycr s lwll ensure that no worker is being ex­
posed to aricnic in excess of tr.e e~\·iro:1:nental limit 
because of improper respirator selection, fi t, use, or 
maintenance. ' 

(I3) A res;Ji ra tory protection prosram mectinr, the re­
quirements of 29 CFR. l!"i! 0. 13-l as arnendeci sh;. IJ be es­
tablished anu enforced by the em ployer. 

(c) The cn:ployer sh;J!I pr0\'ide respirators in ac-cord.ince 
with T:ible J.J b(•low ;rnd shall rns~re 1hat th!:' employee: uses 
the respir;itor pro\·icit'.d. 

(D) Hcspiratory prc,tccti\'e de\'iccs descri bed in Table 1-1 
shall be those approved under the pro\·isi()ns of ~O CFH 11 ;is 
amended. 

(E) The employer sh:ill r n.;urr lli:it rr-:.1,ir:,,o;·.- :,re ,Hlc; ­
quatcly cle;1ned. and llr:il r111pluycc-s a rl' rn:--lru<.:tl'd in thl' 
use of rrspir,1lors :1s~ig::t'd to thc-111, ;ind how 10 tes t :or 
lt•ak:11;e. 

(F) \\'l1rrc nn rrtH'!'('.l'lll'Y m:1y Jen·lop \\ hi e- Ii co11ld n 'sult 
in c·mployeP op:1,-u1 e to .ir~c111c, the l'lllplu_\.l ' I sk,11 pro\'idt.: 
rC'spiratory protl'ct1011 ;1s li:--ll'd in T;d,le l·I. 

'l'ABLI~ 1-1 

(1) Comliin:ilic,11 ~11pplit·d air rr '.;p:r:1lor, pr<•ssurc dc-111:ind 
typc, with ;111xi li :1r~· s1•lf-1·1111l:1i1wd ;1ir supply. 

(2l Sl'lr-ront:1111C'd lirr;1 thi11i: :ipp:1r:1t11s wi lh posili\'C' 
prc-ssurc in. the f:1C'epil'ce 

Section ~ -· /11.fon11 i 11 0 Ernp/0111•,•s. of Jlltwnls Jro111 
luororu:ir ,, rsr11ic . 

At the ht•1:i1111i111: or t•1nplo~·nw11l in an ar~enic an•a. 
C'mplo)'l'(•s 1•xpw;c:d io ar~L·111c 1·0111pc1111Hls shall he i11furn1cd 

Coryrloht n 1?75 loy Tho Hu,.-ou of Uot ionol Affoirs, Inc, 



ut the h:iz;11 ch, 1 rl1•v;111t snnpl1>ms or o\·1•n•xpr1qrrc, ;1p­

' ... a 11ri:ih• 1·111t·r1:\'11cy Jll'\11·1•1i11 n ·:;, :111d pr 11p1·r n,11111111'11S ;1ml 

· • w,r;wtio11:; Jc,r :,:ii" use. l11:,lrut·l11J11 :- h:111 11wh 11.: I!. as a 

,.. 

minilllll lll, a ll i11f1Jrr11;1 l1 •Jll Ill ,\pp1•nd1x Ill \\l11<.:h j$ 

;ipplil';1li lc t,, lhL' SJlL'L'1l 1c ;1r::cnic-1·011t,1 11 11111! prn,luc l or 

materi al lo which lhrrt.: is cxpo~11rt•. TIii' i11!\1r111,1 l111n sh.ill 

lie po:;l1•d i11 ,:1c wod, ;1n•:1 :ind kL' i" c,n flit' :ind n•:.idily 

acn•ssililr 11> !Ill' worl..c•r :al :ill p:.1cL·s of rmpl11:,1;~enl 11hcrc 

;irsenic is i11vol\'l•d i11 1111il procr!--~1•s :ind op1•r:itioi1s. 

A c·r,nti1111111i: l'dul':ili, 111:tl prn,::r.1rn ~h;i!I !ii.: 1:1st1l11t1•J lo en­

sure tha t all wnrkt·rs h,l\'C r·urrcnt k1wwle::lgi.: of jf)b h:11.anls. 

proprr m:1in le11:111cc i1n•c·,_·d11n·s :,nd c:lc:1111!;1 mC'lh\•ds, ;int.I 

th.it lhc•y kno',\' how to corrccl ly 11se rc$p1r.1tury protccli\'c 

equipment ;,nd prolect1\'1) cloll11n;:. 
Jnform;1lion ;1 s r rqui r c:cl sh;ill_ be rerorded on the 

"1\1.tlc•ri:il S;ifrlv 1):11.1 Shed" shr,wn in ,\pprndix III or on :i 

s i1llil;1r fr·rrn ;ppro\·cd by lite Occ11p.1t1on.ll Safrty ,rnd 

Health ,\dminislra t1on, U.S. Ocparlmer.t of Labor. 

Section 6 - \\'ork Prac tices 

(a) Headily .iccrssibl<:> sl:indh~· rooms under posi(i\·e air 

prc>ssurc and in which the conrcntr.irion of :ir:;cn:c m ti1e air 

is )<:>$S than 2.0 ug :\s ' C'!I 111 sh,111 r:e pronded wi:cre there is 

occup.ition~.J ('Xposure to inorr:inic :irscnic. 

(b) ,\rsenir $h:ill be rcmo\'cd from work :ire:is by ,·acuum 

cle:ining or wet methcds. Clcani?":~! m:iy bt' pcrfo~rr.cd by 

washing do·,,·n wilh a hose. pro1·it!ed tr:.1t a f:,:c s~r:iy of 

waler h:,s fi rst been laid down. ~wce;,in,! c,r otl:cr r.;ethods 

which can sl!r the dust into thr air shall not be used . 

(CJ Waste m:iteri:il sh:ill be chsroscd 0£ in :i m:i!'lner l\"hich 

will prc\'ent exposure of hum:ins ,tnd .tnim:ils as weil ,,s air 

and water pollution~ 
(d) Arsenic tr ichloridc sh:ill he h:iridlcd o:il~- in enclosed 

svslems sufficie:1l lo nre,·L•nl !-kin co:itacl :ind to r,rc1·cn t 

,\·vrk~r .::x;:o.:;ti :-c i:-: cx·cc-ss o~ U:~ {;:---.1::r:::-::~r~~t.::! 1?::1!t. 

(e) \\' here:> tlic:re is possib1h1y of ilr~e>nic tncl:lcridt! cont:ict 

with the skin. emcigenc:v shower;; sh.:;ll be pro\'icicd in re.idi­

Jy accessible loc:.itions. Eye-wash facilities shall c1lso be con­

veniently located. 
·.:.f ··:(() Procrdures for emergencies. includinf! fire fi ghting. 

. shall be ·e$t,1blishcd to meet io:-c!'ceable eH:nls. !\1:cess:.:ry 

·~ri1ergency equipment. incluJing appro;,ri :i te res;i1rator:; 

pi·otecli\'e de\'ices. sh:ill be kept in rc;;dily accessible 

locat ions. Only self-contained bre:ithing ,1pp:ir.1tt:s with 

posi t ive pressure in tli<:> iace;1il.:'rc sh.ill bt' u:,:ed for fire 

fighti ng. Appropriate resp,ralors slfoulU also be available fo r 

USC during C\'.lCll.'l lion. 
(g) Exh;iusl , ·cntilaliu?, :ir.d enclosure of proccsr.es shall be 

used wherever pracl1cablc control workpl:1cc co11cc11• 

tr:itions. 
(h) Ai r from lltr c:>x h:111sl \'enlil:ition system shall not Le 

redrcul:itt•cl into work arc:1s. :ind neces:;;irv ml'asurcs sh:i ll 

be l.ikC'n to c·nsurc tlul d1~ch.1r~e o:itdoors ,~·111 not produce a 

health h:1z.1rd to h11m:111s ur a11i111:1ls. 
(i) Due lo potrnt1;d sk in 1rnt.1ti0n :is.soci.tlcd w1lh 

respirator usr ;ind ;1 rsrnil- dust rxposttl'L'. wrirkmen sh:i ll be 

permitted lo Iran• thr wnrk :tr~;, c,·1·ry :! hours lo wash their 

foe<:> and otil,1in a rlc.111 rl.'sp1r:itor. 

Srction 7 - Sn11irn1io11 Procr iccs 

(:i) Employt·es t•xposed to .irsC'nie sh:ill be pro\'ided° with 

srpa ratr lnckers or oth<' r slor;igr facil1l1cs for strcrl clolhrs 

nnd fur work dot hes. 
(h) I-:111ployN's rxpos<'d lo :irsl.'n1c shall not wear work 

clothi111: ;1w;1r frn111 1hc pbnl. 
(C) l•';1cil1l1c•s lor show('J' b:t ths .sh.ill ht: pro\'idrcl for 

c111ployc1•s t•xpt;sl!d lo arsi.:nic. \\'orkers s h:dl shuwl!r bathe 

. br ron· d1:i111:i111: into s lrl'l'l l'lolh1•.s . Shmn •r h.il?is s li:1 11 he 

d1•;111l'd l11ll11wi111! 11si.: :1l tt·r t•.H'h wnrk sh1fl. 
(dl t•:111p h1yt•cs 1•:--posl'd lo ;1r:;1•111(' sh:111 w;1 :;h lh1·ir h.111ds 

;ind 1•xp1ls1•d sl-.111 1,dorc c :111111: or :;111ok1111.: d111 rn1: the work 

shift. 
1l') No food sli:111 b1• f>l'rm ilt l'd in ;1re;is where' ar::.cnic is 

h:111dl,:d, pl'llL'l's:;t•d . or s torl'd. 
(() E111 plc1y1•l'S ~h:111 nol :-11101;1: in areas whl.'re arsen ic is 

handk•d, pn1ct·ss1•d, or storL•d. 

Sc•cl ion 8 - .,1m ,itori110 011cl Hcr.orclkl.'1' JJi11u 

'· \\'orkroom an•;1s sh:1II 1wl lil' co11sickrcd tu h.1,·c ar::c11ic 

cxpo!-urc• if ,•m·1ru11111L'11t;il 11·\·L'ls. :is detcr minl'd l)a tl:e li.1sis 

or .1 prore~Slllll:il rnd11sl1 '·" h_,·::_11'11L' s11n·t'~-.. ,re: ic·~s 1:1;1 :1 2.0 

UJ.: ,\ s, c u 111. Hc•c111 ds oi thL·sc :-11n·1•~·s. :r,<.:ll:di1:t; th,! l•.1s1s for 

co11d11ding lh;1t .11r k\'ris arL' ll'~s th:.r: :! .O 11g ,\:; cum. sh.ill 

be 111;1i11t:1r11L·d ,n ;1crord:inc<• with S~.:-ti t•n 8 1 cl. In 

\\'Clrk ro0111s whc•rC' i nnr1:,1 n 1c :i rsL·111 c t·1:1111•01111ds :11'1' !::1 r.dled 

or procc:.-st'd . !-lll'\'<'YS sh.111 lx' rq1c:1ted a t :1',1s t ,111:H,:i lly r1nd 

when .,ny prorcss chan,:c ind1e.1t,•s :i r.CL'd 1or l'l'1'L1l11,!l;on. 

Req11 in•111L'llts St' l forth below apply lo .1r,•,1s i:1 wh:ch I or 

more:> 15-111im1lr brc;itlunr, z,H1C' sam;>!rs h.'.l\'C in,lic:1t1'd ex-

posure ;it or .ibll\'t' 2.0 ug :\S ' L'll m. . 
Employers s~1:ill m:i in t;i :n r ecords of c:1,·in•::111::r.l;\I ex­

posun's lo ;1r::-t•nic based upon ttw fo!lowinf: !'an:p!1;ig ;ind 

recording $Chcdult·s: 
(,1) l11 ;ill moailorin~. sufficirr:t brra•J:inr, rn!lc s:ir.:ples 

shall he colll'(' ICd to c·h;,r,1c:rizc: the potcnti:i! vxposu re of 

worke rs at e;1ch opcrat1un or process. 
tbl The. first t·11,·iror.mcntJI !':tn,p:ir!; slwll be co:;~plcled 

withi ·1 ti rnonll:s of tb: pr0:--:w lgJ tion of a s :,;ndard i;icor­

porat ing these rerom:r.rnd;itinns. 
/cl E:nvironment:il ~am;>L·s sh;ill b<.' ta:-en wit:;ir. 30 c.1ys 

aflC'r J1rst o:wr;111ur1 o: .1 r.cw procc!'s or prncc,s ch:1 :1~es. 

id I Sc1111plrs sl::ill he colll'C:ll·rl at Jt, .,,I e\'cry 2 m r-nlhs for 

thGsc ,vork :1rc:1s iri ·,i, ~, :ch ti:ctc is occ~pd~;o:-,;d cx~1vs1::-c to 

inorganic arsenic. · 

le) Hecords of all samr,!in; :incl of r.1edicnl e:xarr,::iations , 

shall be mninlai 11cJ by the c:npl,.1yer or succc:>ssors t l!c,elo. 

for a t leas•. 30 ye,,rs af ter the indi\'Jc:u::l's emp!oyme>;:t 1s ter­

m inated. Hecords sliali ind1cc1 tc the t.\·pe oi p,•rson.?i f-'IOtcc­

l ive r!c\'iecs. if any. in use at tiic l ime of sarnp:i:,g. f' ecords 

shall be m,!i11t .1 incd so that expos:.:~e inform<.! tio:i is 

a\'ailc1 blc for inJ,vidual employees. and e~ch e::ch c-r:,;Jbyee 

shall be able to obtnin i1:£orm.1tion 0:1 his own c:xpo .. uie. [n 

lhe e \'ent that the:> employer ceases busir.css ·,,·i:l:nut a 

successor, records shall be 1orwarJeci b\' rrg1s:c·r c:c 111:11! to 

the Director , f\.ilional Institute for Occup;:iuon::I S;,fc:ty and 

Jlcali h 

VII. APPP,;'\D!X I 

Am S,\;\Jf'l.li\G PIL\CTICES FOfl t\HSE:--;rc 

Gcncrnl ll e<111ire111er1ts 

[n ordrr to c\':t l11;1lc cnnform.1 nce with lhe ~t;inr!:trd , 15-

minule bn•;ilhin,: w 111• s:1111p!rs rrpn·ser1l:ili1·,l nf lhc in­

di\'idu;tl wod:er ·s rxpo~t1rc· sh:1II be codc:cted . S:11111,li::,; c.!:.il:i 

sheets sh;il l inrluclc : 
(ii) The <1;111• ;111d time of s:1111ple cullection 

( b) S:1111pl i nr. du r.1 t ion 
(c) Vohrnwtnc I lowr:llc of s;11 nplinh 

Cd) A dcsniplion ,,r the s ;1111pl1ni; loca tion 

(cl Other pcrt111c11t i11fllfm:il1on 

l\ir So111pli11a 

(al Fift1•(•11 -111i1111te hrt•:1_thi111~ zone s:tmplcs rrprc'.:e:1t_;;li\'e 

of worh·r expo:;urc sli:111 la: colil-cll'd to ch:1r;,ctri/C: t!•,• 1•X· 

posurc fnllll each j oh or spec1l1c oper;1tion in c:1ch produc• 

lion area. 

Occupotionol Solely~ lleollh Rcpo,tor . 



Cl! (till: NT l l[l'OIIT 

• (1,1· rnplt·s i,h:dl h1• ('nll1·1·ll·d 11 :; i111: :1 port:1hle sa111pli111: 
f111111 s a (Ti111l11:.1· llll'll lhr,1111· fril l' !' \\'llh a 1,11rc S I / (' of ~ •. n 
11111 c•r l'S S 111ou11tcd 1111'1 IJ:1ckup p:1d III a:!- or J-pi(•1'\! dosed 

-:c• c·,1ssC'l tc. 
(l') Tlw s.1111plc·r :-- hall he oprr:,ted al :i '10\\'r:1te of 2 

Ji lc-rs/ 111 i11 ;11ul s:1111:,lt·s l:il:1·11 f11r J~, r11i1111l rs. 
(cl ) A 111 i11 irr111111 or :1 ~:;1111p l<'s shall Ill• t:1 kr 11 for c:ich oprr:i­

lion M proc·c·ss . 
(c ) For :!0 or fi·wt"r s:1111plt:s. :I bbnk filti-rs c:1rricd in 

closc·d c:;1:-:sl'llc·:, lo Ilic ~;11 11 pl:nr: s it1· sh:111 Ill' provid\'d to tlir 
:111alyt ir:rl l:1hor;1lnry for dl'lrr111 in:1tw_11 of thr b:H'lq:ro1111d 
r c,rrrct io11 \\'hich 11111st IH• :1pplit·d !11 tl r1• ;111:t1 ~·11c:ll results. 
One ;,ddi t i1111:rl IJl:1111: sh:111 he provrdl'cl for raC'h 10 samples 
after the first 20. 

Cnli/Jro t im1 of Sampli110 1'r·ai11s 

Since the .:icc1ir,1cy of an ;111.:i lysis c.:in I.Jc 110 r,rcalr r than 
lire nccur:1cy of the volume of ,1ir which is 111r.:isurrd. the .:ic­
cu rnte (';tl il.Jr:1tion of a s.1111pli11,_: p11::1p is essen ti:il for tl:e 
corrcC'l inl rrprrt;itio:i uf the vch:111(' i11dic:ll1' d. Thr frcqurn­
cy of c,1l ilir;1 lion 1s Cl';1r1:<!c11t 011 the use, c:irc. anu h:indling 
to which the p1:111p is ~,:lijL'Ctrd. 111 :1cldition. pumps ~il(•:lld be 
r rcalil.Jr:i lrd if lhl'\' la:1\'l' bt·rn subicc:tr·d lo misu~" or if thev 
}?ave j ust bC't'il rrp:iirccl or rccCi\·e·d frnm .:1 IIJall\Jf;!C'illl'C'r. fr 
the pump rC'C('i1·cs hard us:igr, m orr frequent calibr.:ition 
nrny I.Jc nccrss;ir_r. 

Ordin:iril_r , pl!mps ~hou ld be c;ilil.Jr,1 lrcl i11 the l.1bor:i lory 
Loth bcforl' th('v :ire usc·d in ·the firld ;;nd aftr r the'\' ho1\'C 
been us<:d to coliect ,1 l:1rgc number of field s.:implc•;:. The ac­
curncy of c;1li~r:1.tion i;; cJc;.,cncrnt on the t,·pe 01 u:s t:·urnent 
used ·;1s a r('fcrcncc. Tlic choice of c.:alib;·;ition inst run!ent 
will depend l.:irgc.>!y upon \':here the c:ilibr:i lic:1 is to bc! pe:r­
formed. F or l.1bora lory le-s ti ng, a 1- or :!-liter bur n or wet 

;l ·111 e:,er is re:cumi;;e:;hieu. ;illhr,u;:h ,1tii,,r ~tandard 
:.libraling instrunic:1ls such as spirorneter, :O,Iarriott' s bot­

tle, cw dry-g,is meter co1n be usr cl. 
· lllsl ruc lions for c,1 lil>rat10n with the soapbubblc m eter 

follow. If another c;tlibrntion dc\·ice is srlccted . cquiva leat 
procedures should be used. The calil.Jr;i11on setup ior per­
sonal sarnplii1r. pumi)S 1\·ith a crllldosc membrane fi:tcr is 
shown in Figure X-1. Since the ilowrak given I.Jy ii pump i~ 
dependent o:i the prrssur(' drop of the samrling dc1·ice. in 
this case ;1 mcml.Jrane filtrr. the pu1np must be c,,librated 
while c,per.iting with a representa tive filter and 1.J:1ckup p:icl • 
in line. 

(I) \\'hilc the pump is ru nning, the voltage of the pump 
bal!ery is c:hc-cked wilh a volt 111r1er to assure adequate 
\'oltagc for c:ilib:-ntio11. The battery is ch,u;:cd if ncc-css;1 ry. 

( 2) P lace 1hr c-C'llolo:-c llll'lllbr:rnc filter wilh lx1ckup pad in 
thr fillrr c;1s,-l'tlc. 

(3) The sampling train is asscml.Jkcl as shown in Figure 
X-1. 

(4) The pu111p is lurnrd on :ind llH' insidr of the so:1pbubblc 
tn r lc·r is m11i~t1•1:1·d t,~· i111111<·r:-i11 ;: t he· bun·t 111 the ,o:1p solu­
tion :irrcf dr;m1:1;: uubbl ,·s up the 111s1dr u1111! tlH'Y :ire• :1b!c to 
l fil\'C'I lhl' 1·11tm· lru rl'l i1·11::t h wi tli11u l lJurst in1:. 

(~) The JH1111p r111:111wll!r is :1dj11slcd to pruvHle ;1 tlo\\' ra ll' 
of 2.0 Jill-rs.- 11:111. o 

(G) Thr w:1ll'r 111:1nomrtt•r is l'h(•c:k to i11surr th:,t the 
prC'S~Ul'.l' drop :llTllSS 1111• s:1111pli 11 1: tr;ii11 c!Ol'S 1101 l'XCCt•d 13 
inrhrs of w:1ll'r ;1t :! liln s. 1111 n. 

(7) A ~o:1pliulihk 1s s t:,r l\'d up the lrurr l .incl !he tirnr it 
l.ikt•s _tire· h11lJ!oil- to t r:111si l a mi11 i11111m of 1.0 Ji ll-r is 
"l('ns11rrd ,n th a sl ,1pw:ill'h . 

:r.) 'J'hr .pr11c,•dun· 111 t 7) ;1 h,11'<' is rt' Jll':1trd ;it IP:i st 3 li anrs, 
111c n·s111ls :1\'t'r:11:nl, ;11ul lilt• fluwr;llc {';1lnal;ll <·d h~· divid in1: 
lht• ,·c,1t1111c· l>l' llrl't ' ll tht• pn·sd c·c l1·d 111:11 l.s l,y lhl' l1mt• l'l'· 

quirrd for tlH• s11.1ph11 1Jl,lt: lo lr:rvt•t sc ll ll' d1s 1;u1c·t•. 

( 9 ) lbta for the· c·:il rhr;1 ti n11 inrh1d1· th1· voh1111t· 11w:1:;url'rl, 
cl:1p::c·d li11 11•, pn·s::111 1· dr11p. ;11 r l1·111p<' ral11n-, :i l11111::1•l11·n t: 
pn ·ssurr , seri:d 111111al,cr ol th,· 1111111 p, ti.ti<'. and 11:1111t• t•f tla: 
person Jl<.'rfonui11g the t•;llalir:1 taon . 

\ 11 11 . ,\Pl ' l•:NDI X II 
ANALYTIC.\L ;\ JJ·:Tll()l) Fon 

AHSENIC J;\' UHi;'\!-: ,\;'\l> AIH 

/lH / NC'/l 'L/:: OF .'1 I-:TllOJ> 

Sam plrs :irr :ishrd \\'i th :1 rnixlun· of nitric. prrd:!,,r ic. 
;rnd sulfuri{' :1C'ids to des t roy t!1l' or g:1i 11 c 11::rtr i'-. :ind l:1'.-; l' I! to 
fu mes 11f sulfur triPxrd..: tv 1·11s tir(' tl:., t .111 lr:rn•s oi 1:ill ic 
acid nrr rt'lllCl\'C'cl . Tire s:i111;rl1' is tr: 11:~ft•1-rcd In :1:1 :ir."lnc 
r,cncralor \\'h r r c thc ;ir:-cnic is c0:1n·rtrd to tl 11• l ri·.-.1!,·n t 
form. Thr ;i r ,,i_11c is 1:c·11rr:1tt•d f rom till' :-:,m ph' l'ithl'r hy t l. C' 
addit ion of 111rt:1llic zu1c or Liv thr ,1ddi:i0:1 c,f :--t•,::::lll 
borohyclriur. The :ar:-ilH' 1s f!u~hL:d thn,u!:h tll1.• liurnc·r u: :111 
a tornrc :11Jsorptio11 spc·c:truph0to:i1l'tC'r fv r the- drter111rn;1,io:1 
of nrst•nic content. 

R.-\ .\'GE , \ SD SE.\'SITJ \ ·JT Y 

For ;i 25-ml uri11r s.imp!r, t:,0 ra11gc t'Xlrnds frorn 0.001 lei 
0. 0·10 mg .-\s ·riter. ·Tt:e r:in;c c:;11 !Jc cxtr1,dc-d by t.:'.::q 
sm allc- r 1or l:irgcrl ;!liqt:l1!s i0r .1n:ily~i~. For .:i 30-iit.:·:· :;1r 
s.:implr. ll ir r:rn_[:c rxtrnds ir0:;1 0.00 1 to 0.0G0 mg:\~ cu 1:1. 
Fernandc•z ' SG] repond ;,:1 a!isolutc sc-n:; iti\·ity er t:.11,:is t: 1! 
(5.0 r:gl of :ir!'cnic u,-in; so::: it:m bo;ol;~·.:ridc rcd::ct1 -:i:,, a 
b:11!0011 col l.·c:tion trc!:naqur. ant.I an ekctrodelcss disch;:~gc 
arsenic l:1mp. 

J.\ 'TERFEHE.\'CES 

Org;inic ~rsenic cotnpounds wou ld cause a positi\·c i:1-
tcrfercncc. Appropriate back;ro.i,1d correction tN:l.:1;r;\1cs 
n~~st U::: :.:p;:::c-d !:: o:·~~:· ~:..: c!::1~!::~tc.: ::0:1s;::c(;; fic ~~3:):·p:!o:i 
a t 19J i A. 

PRE C/S10.Y A.\'D ACCURACY 

At the 95c-." con fidence le•; cl. the precisioa of the a'.cmic 
absorption method u~i r:i; a co:;,inuous ilo\\' system is r:. for 
1.0 ug :\s/ s,.inplc . .11.d is 25Sc for 0.10 ug As/sample. ;,IOSH 
c.i lcul.atcd these values from 15 da t.1 poi nts. each o!.:t:ti:.ed 
Ol'Cf scvcr:il independent runs. The precision of the pres!.!nt 
ba llon lcclrnique m.iy be di i iere,1 t. · 

Fernandez [C:GJ rq:c,rtrd il cocfficic·nl of va ri:iton of 3.2-c 
for 0.25 ug ,\s/ samjilc us ing the bal!on collection m c:Lod . 
However , li1e cocffic:ienl oi 1·a riat ion .:it the rccumm,:·:.dcu 
s tancl.ird (0.0G0 ug or l.i0.0 ng ,\s1s.1mplc) is expccll:d to lie 
grcal<' r. 

The accuracv of the m et/rod has not been delcrm invd il l 
th is t ime. · 

AD\',\ i\'1', i GL'S ,1.\'D D/S.-1D \ ",i :\'T/1CES OF TJIE 
.\TETJIOIJ 

This mrlhod lr;as lhL' ad1·;rnt;1gr of IJrinr: free tif i11 -
lrrfc rrncr t,,· ;111trr11011r . It is s-im011·h:il f:a:-. tr r . .inu !>l'\· r: r:d 
timrs ;as S(•1i,:iti1·c· :1 s tile r:11! .. ram<: t rac- nwtlwd fo r .:ir ,-.-:;1c. 
Thr dis:1d1·;111 l:1r.0s 111cliu.JI' t!1:' n ·q1:1re1 11 l'11 t of ~Jll'l'1:.!11.~•-.1 
equipll ll'lll :111tl l lrl' us,• 11 i r:1tlt1·r ):1q:L· n,lll llH:S (II t'Xl'l'l. ;,1•:c 

_g.rsrs. Th is :111:dy t it·:11 Jlrt'ct'c.Ju rc c!c.,c•s nr,t d1s t 11?1::11-.I: 
U(•l \\' C'C'll )ll'llt:1 l':il1·11l :rnrl 1111' ;1 lt-nl ;, rSl'lllC t·o111)'11::::Js. 
Spr ei:ll ized l'l'St':t1Tlr 111cthoc!s wh1d1 :ire not w1 cll'ly l!\ t'u 
n ·porll'd ly t·:111 d1s t ini.;111sh IJL• lwcc11 ll1csc y:,k nc:e s t;itl's. 
(JJ O, ll l J 

Al'l',\ HAT[ IS 

(:i) i\to111i c- :alJsorplion Sfl('c·trolomt-l(•r c·quippr cl with a r ­
sine 1:c•nc r:1 tur , dl'11 l<·rn1111 arc b:id,grnund c:orn·ctwn, and .. 

Copyrlgt.t () 19i' !', l,y TIIC, Ov,cou o f Holionul M lo,, s, Inc, 



. 
;ir1:ort•liyllro1:1•11 sy~ t<·111: ( Fi1:11n• X-:!l An ck<:11 ndcll' :.s 

dii;d►II 1:1· ;1 rs1•11w l.1111p rs 1Tr·o:11 11 11•111 l('d. • 

' •tl,l ~l :!~1•1111 h11r11·, ilw.olc I 'h1ll1p·; lll•;il,1•rs . 

, (~ 1ur.J (;11 rl1l 11·s r ;rp:1hlc uf h;111dl111g p1·1-chlo1 ic ,1cid 

fum• 
(d) ~;pc-d ric f:ravil.\' mctN or hydro111c!1•r c:1p:1hlc of 

llll';r-;111·i111: !--prri l11· 1;r;rv1l11•s in lh1' ra11~: •.' of I. OUO· I.U·IU plus 

or 111in11s 0.001. 
(c) 2:i-1111 1.,oru:; ilicalc volumetric (bsks. 

IU•;AGJ•.'l\'TS ,, N D GASJ::S 

All c·h1•mi<':tls 11111st I,'! ACS rraf:cnl r,r:idc or heller. Dou-

1,1 <' d1·wni1!'cl w:1tcr or r:q111\',1lr 11l must l,c used. 

(;i) Nitrit acid , di~lil!cd rc:i i;cnl i:;raclc. 

(IJJ J>crchl•.1rir: .,c id. 7:!"o. 

(c) Sulfuric ;:<·i<l . !IO~o. 
(dl Jlydrochl0ric :1ci:I, 3ti':'o. 
(c) Potassium iod i1!i:- :-,•lotion . Dissolve 20 r, of pot:lssium 

iodide in JOO ml llr,ub!~ dis tilh l w:1tc r . 

(I} St;11mci11s chloride su lul run. Dissol\'c 20 g of stam:ous 

chloride dihydr;1tc in 100 ml of conccntrJtccl hydrochloric 

acid. 
(Cl Zinc, 20 mes h rr:inul ;i r . low arsenic. 
(h) Sodium 1Joroh~·1b dc. I l i 32-inch p1•llc ls . 

(i) Arsenic st;111cl:ird s tuck solution. 1.000 ppm. Dissol\'C 

J.320 g of arsenic lrio:m.!c in JO ml of .;o';. sodiu1 11 hydrox iJc 

and dilutr to 1 liter with dist illed w,1tc r . Co1:rn1crcia ll \' 

prCjlarccl stock so!ut io::s arc a lsu a\':iil;il)le. Working sta n­

da rds arc made by d1lu tir:g 11:c s tock ~olu lion. 

(j) Gases. Jlyc.Jrogcn . c!cctroiytic gi·adc. ,\rgon, high puri-

lj. . 

PROCEDURE 

(a) Clc:inir.;: Equipment 
All gbssw;irc mus t be clcJncd wi t!1 a dc tc rr,e:it ~ol•Jtio:i 

!c!!o,.r~r. b:: !.:~~!: !::~ '.':.:!!!'~ :1 ~d ~!~t!!!'2d 'X:! ~~!' n n~'.."S . Thr!'! 

• the glassware is c ic,1::cd \\'1tl1 liut cvncCiilr~,,d ,li, ;- ;c ac:d 

and 11 ,oroughly rin,;eJ wail tap wate:r fol:uwed hy r:istiilec.J 

wc1l<'J'. (,\rsinc QCnc.-.:i tors arc r ir.!-cd wi th concentra ted 

hydrochloric acid fol!o·,\'ir.g t!ic nitric ;;ciu wash.) 

(b) Col:cclion of C:-ine S:.,,1;)Jcs 
· Urine samples arc r o!lccted ·in polyethylene bottles which 

are prcclc:rncd in ni tr;c acid . :\bou t 0. 1 g EDT:\ is adccd ;,s a 

prescrvali\'c. :\l lras : i5 mi of urine should be col!cc tcd. 

Care should be t:iken to p rc\'cnt lcaki:1& of bottles if\ tra nsi t. 

(cl Collection of r\ir Sa n rnles 
· Air" samples arc collected ·in ,1cevrdar,cc·with Appendix I. 

ANALYSIS OF SA.\J PLP.S 

Dclcrrninc 1hr sprcific i:r;i,·ity or the urine sample al 

room t<>mpcratu rr. This ma~· be dune with the use: of ;i 

specific r:r;"·ily 111c tc·r or a rel ia ble hyciro1r.ctc-r . 

Transfer :!5 ml o f the unne s.1rn p!c. or the membr:1111i iiltcr 

for ;;ir s:implt';; , intc ., 1~5-ml l'hrll1ps he.11-:e r . \\'et-ash the 

s:impl1' by trea:i ng 1·.-i:!1 5 ml of a 111 :xtu re of :i p:,rts nitric 

acid, I p;rrl rnlfu ric :J C' icl. :ir.:I I p:irt rw rrhloric a l'id ;ind 

heat ing 011 :i h0t pl:tlc ;it 1:;0- ! :,0 C. Ket·;> addinr~ ~m:rll 

;ii110u111~ (If n ·d1:.lil!,•J ni tric :ic11! unl rl a c:1,lorlcss (11 011id) 

;i slr is ~ht.,inl',l. Ii th,• ;1~1!111): 1;; ~1, 11 i11c0111r le1r. addit ional 

perd1luric ;1c·id c;111 h,' ad1ku dropwi~c. Cont11111c hcatini; to 

{umrs of sulh:r lnoxalc. 
Alluw tire mixl11rl' of cnul. lhrn tr:i nsfer to :i 25-ml 

Voh111wtric fl:1'1, :ind m:1k1• uo tll n1l11rnc with di!iltll r d wal<'r. 

For uri ne- s:1111p!t-s. ptpt't :1 5-m l ;rl1q1111t of the '.!:i- 111 1 s:implc 

into an arsine 1:l't:<•r,1t1on flask w1 tlr h:illoon att;ichcd. For air 

s;1111pi.-:.. tr;rn~f1•r :rw l'lll1rc s:1i11pl1• lo llw :11':,;.i11'tH:l•1i,•1 .11 i1111 

lla:;k, Thl' :1r:,111c c·:111 IJI' 1:1·11c r .1(1•tl liy 1·1tl1l' r 11[ lhl' foll ,,\\ 1111: 

2 llll'lh11ds. 
(.11 lkrlur l i1111 wi th 11111·. Add 111 11nlt-r l:i ml ,,f di :- lilkrl 

\\';tll'f. 10 rnl ol r11111·l·ntr;1tn l hnl1,,, hlt,r11· .1,id. ~ 1:il ul 

pot:1ssi11111111d1dc :,;ol11t1t111 , ;111d :.! 1111111 ;. t.1 111i.111,-d1t, ,111:,· ~. 1l11-

liun . (Sw;rl !>l'lu t1<111 :r ttl'I' the adrlrl11111 of 1•;1l'h rl•,11:1•11 l fur 

ho111C'f'.<'l11' 1111s 111i:.,i11;:. I :'\!ix wl'll ;111d ;ill11w to st:11:d f1,r I:; 

min 11 l1•s tu 111s11n• tlw n111,·r·rs11111 111 ars1•111r t,1 the 11 I\ .;knl 

form . ,\tl:id ; lh1• 1:;1!->k t.11hr 1:c-nn:1:1111: sy,11•1o1 .rnd 0 i- ,·:i tl:e 

4-w:iy slopc-n<'k foi· 1:, ~1•rr1111 t:-. 1,1 ll11sh thl' .11r out lli the 

syslt-111 wr:h :1rgon. ,\dd 1. :-, g of zm<· to the ~a :nplc ~o!:1 lio11 

\'ia tlw ;11ld1t io11 ~lnpt·111·k . 
(b l Hcd11l'tio11 ll' ilh s,,d:111 11 boroltn !r idc.' . ,\t!,i 3J ml lif dis­

tillc·d wat er. ~>· 1111 l·o11n•11tr;1l<' d h·.-:lt (ll'hl1•1 1c .in d. :i i1d m ix 

we-II. Cnn:1t'ct the s;1111ph• fl:1:-:k to tltv i.:,·1wrat1 :1 :.: s ,·sk::: a nd 

open the- 4-w;iy :: troprn~·k for I :i sernnd:-: tr1 flu~h ·.11,: uu t 1' t the 

sysll'm \'.'it?, aq:011 . ,\th! to thl' ~:1m pll· solt:l11•n . \'ia the :,dtli­

t ion slOjlCOC-1- . a s inr. ll• !-Odll!m born:1yclrn!c (ll' l:ct l l L 3:! -inch 

di;11nelc r . : :io-m,:\. 
The rc.:ir t:o:i is· \'i1:o:·u11s :ind the b.1llon f:!1:-: wi th t!:c ,,,·oh'­

ccl g:iscs thus :ict inr: as a rcscn ~1r io:· t1
:~ bc1:cr.:lin5 

system. :\f1cr one m rn :1l c. 0;1rn the ·!-w.,~· s tr;-C'oc,; al::: ·s in5 
the pressure in the ba! !1'11 to i!t:sh th • p sC'~ i~:,, tl:e f!,1 :1:c cf 

11:e atomic a!J~orption i1:st run~r:: t Tl:e :1!,~orb:, ::c-c is n ' cord­

cd on a r :i;iid rc:;;por::-.e ~tri;, c:::. r t rero:·t:~:-. L:i.r,~·! r (<': 

sm:illcr l a ::quo ts o f 1he s:1,1:p!e ::eoh:tru:1 m.1y \.'c 1;;;..,,:1 if t!:c 

sigr.JI is no: in the proper range. 

CAL!Bl '. .-\TIO.\' ,\ .\' i) S'f,\.\'IJ,\ !W S 

P repa r e workinf! s l:rnc!:ird.-; of (I 25. 0.5".l. 1. 0. 3.0, 5.0. nr.d 

7.0 ug of r1 rscnic in :!5 m1lli t~·rs c,f ,;olut1 CJa by c:ll:.it ion ci the 

standard s tock solution . These st.,~d:!rds slto~;J be p :-c;,arc-J 

fresh each time. 
Const~;.:ct a c:i!ibr,,tion c11 n·c hy pirNtir.;; 5 ml of r :> ch cf 

·1hc wc-rkini: s t;111d:1rc.is in to arsi;:(' ~cncr:!:o.- :; and , 

proc~rdi::£ \1: Un ti:C' ~!"'!:dysi~. r\ t·tt iiiJrt, lu,.-, '-- ~r\ ~ vf ~~:;~;-. 

bnnc(' ,·c rsus m:cr ocir;;ms oi' a r~(: r:1c 1s pivtt\:d ; <1; J .:~b i '.ur 

the detcn:;::1c1 tion or a r H•nic cc,;;,cn: oi ,!':c s a r.:;:!cs. 

, CALCTL, \TJ();\'S- - ~ - ·7 
(al Urine Samples . · · 

The co1:centrnl ion of a r sC:nic in the ui·inc sa m ple cnr. be ex-

pressed .?s mg As/ litc,r of urine. · 

c~ As/liter O __J:J',_E_ ( fro~ cal~b=ation ccrve) 

cl of ui::1 ne 

The u:-c of a specific gravit~· cor rccr.ion fac!or lo nor­

m a lize \'a lucs to J .O:!~. the a\·er ,1:;c sp'"rifrc g r .;\'it:: or ur ii:".'. 

has been proroscd. I !12-!M, f,GJ Tl:e follow:n '._J cor~e:c•:0:1 is 

rcror.:mC't!c!cd. Specific gr :-,v1tics less than 1.010 ~re un· \ 

reli~,ble and these: samples should be d1sc;;rd,·d . \ 

( lJ l :\i r S:i rnples 
The concl'ntr;1tinn o f :,r~rnir in :rir r:in h,.. <> xp~c c;-;cd ;is 

m11l1;!r;1rm ,\ s pl' r cubic meter <if :irr. whid, ic; ra:nio:- r ir.:;11 ::, 

cq11.1I !o rn,croi: rams As per liter of air. 

mg An/cu c • pg Ao/V 

V • volu~c o( &tr •~~r lrd (1n lit er•) At 2) C ~nd 7~0 <=JI~. 

Occupolionol Solo_ly t. lfoolrh Reporter 
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