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Uf~"1DIJCT 1.0fll 

Th h r o rt h a ialll:ua 1 of Pt"itC t tee· tMOP) anG h nt:endili'd 't,ci provtdo 
g;u1a:an~e to a,ge.nc:1! :s M·cn ut. 1 he divers 1ni w.aterlll'•1s ,of env11 ron•ntt~ 
ciua H ty t~at 111\1)' ti:e tuite b or cnro ~ ·n Hy deh· illllenta l to lh ri health~ 
1h11 s HOP t S • n ·S ntrer10! 1doc.u.n1t a..nd h : priecuinor of t~!1 f ·1 na ~ "°' Wb i en. 
1 ~1 no d or release ~n , _-c; _ -er 1915. 

The 'fhutll r-ifl)P' 01H tie basea oo actual fiela eva.luaUtm and d~n ~ 
· .trat1on of nu:iaU1e1:1. t r;iu p;nent and n · l1-4eive1,ooecr rMpon:se procedures. 
The ·fi n al P ·• tl l be rev · d b) pproJi.1 - _ ly 25 e.11.peru go,ernment 
. gene h~s and pr It hu'Ji.1 tr J' •. -

Tft.ie p~s.ent P do litl!!nt ., Uuru h pr1illi,!nr 1 b based on 
Pl' H!!'!'ilaiir) H IC11 val_a,Uo;n 01 dh ng1 dr--f!,~s at1a 1equ1 . - nt i n controUed 
cheari caJ 1.t-co:n t_ 1 nate-d l\l'nO rwat . r enw i r-o _- nt s:. ,a,f f ·e"r'1 .pra:c t ita 11 

n o U i·on f-o r immed 1 ate u.se &S y,u i a · to 'H 1f er .une1~:r.a te:r o~r11.Ucnsr. 
hJ -de!'1 t ~on, e: pr-esen;t ik(.dil do' .. nt - ·cont 1111'1 ,oi c:: omp ~ I at 1 on o·f 1 nrforma'ti on 
f·rr ~ t. t cenit ly tOillP l eted 1 PA s t ua 1" s ent ti eo 1 Iii , val u 11U on of th~ Use o · 
·he rs ar:i li:!1/or 01te·I,)' (p@ratl!Xll ·- .h ties ~. ltlil~} -~tlil Chem1 raiHy· r~mt 1Datf'd 

11 - ter:s• ana !il!Qh 1c l T _nri; 11 s.tfog of Mad1f 1ed _ :rc'lal IOh1 nc; H@J'~h 
itnell e ,1 ,. s .11 ~s. 11'1 orm•t1on 'frooi dotument hs.u o ID.)' otbfr 
. . nc:i e$., The pr-eS.1filnt iMO 1111111 H eiont. in h1f a rma:tii o:.n on tox' 1C Uy of rift@ rmo.st 
pr'\eval. ntl)' spi Hid hU.$lr'1(14' S.!i.!D 'Uqce~ to enable U1e user ti01 rrna e ,a 
j ud _ nt on whe·tJh r dd hJiy1 n;g d»I v rs into t r:s co:nta:I ni ng t hese 
C.CJ'.f;!t . 1nanh ts, aavhao~e or not., b'• swnmirr.11 the present 1 wn l providlil' 
11 nf om t 1 on on t ~ 1 eva 1va:t11icn of .l'l .alr~rrdls:'" e"endil n;g on ·the n1 l1JJre of 
eoTI ta.mi ni1n't:. p f!'les:ent C "'Go/ -Go !!i '$, 11 tuit on . to oeiter•i 11.e wl'lether d 1 v1 ng ts 
pou 1 bl o-r nt»t J, t 2 J iii · hen 1n:tl ·~0 .. 111 to u _ i 11 z'.e d · ve1'<s in ha.z 11rdons 
env11r-o ntSt t3) medli::,al andl phi)i1olog1 cal •,mp'I t,.t ons o a ~inir 1' s 
eJCpos:ure. t 4) 'stat of the art rey'1e. of di w11n·9 .and s1J:rfa 1ce support 
personn@ l rPtote~tton · en they Der.fom 1:1nd!i"lilllter t.u . in cont - i nde<I 
11i1 _te·rs 1 an4 ( :5.J . coliltami n1a.ti en opera t on1s or d t w 1 n g person111e ll and 
equi _ nt. lbe SP"C 1th: '11 J0.!)111 'tCI ·w.tri ch t he ·C n1 b< _ .app He<I wU l def)e:f!rd 
Olli th us :r ~ 5 p.in·t cu I rilr needs • J t s nou Id b $ t1"1eUe<J 'f :ho_ ever t that t h i 5, 

lllhP hi i n tended t.o ~,!rVie' cwJ1 ts gu 1 dance •. 

ev-e,re.1 a.gene iM s:m:h ili'S the 1 !"Iv frenmenita 1 Protect on ency ( 1EPAl " 
~at i ona 1 Ctc:ean·I c ~nl!I: A s.~her-i c lidm·i n is tr t 1 on 1( rruM), iNavy.. 1md Coast 
uarid ,a rmandi.lE!'lll by f d£r" 1 1 -~li1 _ nd ·regu ht 110M to enga1ge in: ct h 11 t es 

t' ~ t l"i ~u j re p :rs.icinnt 1 to Dihe i 11 ha;u1r-{Jot11s l)' cant~ h'1ted ll! r:ide rwate-r 
en1111 r:c:u•nts. Because of ·11nad:equa t ·e u:nd!rs Utr111 f!iQ1 o M rd ind i na.deq-H1te 
rotect ·on a9ct lll'Si t 1 ·t, any dl1 v·t ~ l,J'ild s u-rf ace up~u;irt p~r anne 1 1IH1~e 

suff eited acute h:iJ uri·e· l 2') ~ Equ : prnan t deteri or at ~ 1an h 1 , b!'!n res,pon s.1 bile 

l I 



a·.- a·t ·1e11st OM fahH~y and undOuhtedl-y t !!Ii 'r@>:spo111:s.1blei for iilll!By ·h1ei nt 
of' diver ie•posure to cotrt · 1nH11h .. Vl!'!li'Y Ht'Ut- 1rirforJilttoni 11 avatbbllie1 t1n 
low-level e~o:mre to c:ontam,fft,nts whh'h Ui dt n o·r 1 rrf1:c:e support pie-"
sonPN!-1 llltfg :t hHe s,gff4M"t'd~ -- 1y ac~ or ~medf •t,f!< eiff~t.s to e-xpo!iu·N!.1 
~IWJ· been ~por-ted. Chronic . long-tenn · 1111ir:t ty it,as ot been tn -st19aited* 
Thh h a serious p?'O ·1' .- ,_ fch hi just now lbe1'Pl-g •"dre·s d by :nvera1 
gove·~nt gene t es. 

Btola91·ca1' lf'd c .. -... tiea1 eio111, 1natton r@' stgnU'f!C n 1probl 1n ll!NHi 
ttlarbOll"i. b. s, and 1othfir Mtura'~ bodies of te·r in 'he Un~ Stat-ts 
Hal1ogriui cont.a1n1ttora resu~ b fma w; ·ge d'hth ,._- " -otif'!I r.at.if!-d! .an 
nt i'Nted. The dange n to dh!!'rs tn wuers eoota . t te-d rw1 th P• tho9en1c: 

fllk RJC rg hm u-e 11 re-cognif red. NOAA .hei~ conctwcted re - · 11n:ti p!J"Cgr 
to· 11mdt fy and de-velop ·Ule· be:it pro~tturf's 1nd -.qui'tJtitVnt that .ould pmtec:t 
hen 1.fl,iil"lst pi1thogiH'fc tcr-wrgarr11 

Sp1 H s. of petrol m prnduc s 1 h a rd.:ous l'terr1il 1 - , and ot r mi-i see l h1 -
rieous at~r11.h l!rt' , v-r>y si ni'fifcenit con !l"t 11tor tc (;:hefmc:el cont; il'll-
t n t.ton of 'Wilteorways. rBe en th@ }'Hrs of l977-.19~H 64,609 suc'h spfll's 

n renl'Ud to thto U.S. Coar Gu.a rd off 1 t;e of IM ri' i'le .Env1 r:onme:r:it di 
Sy:st@lllls.~~) · -rhf s reo: sents a tota 1 10,f 7. 5~ 6 :ic: 1 O'S ga·n CJns. tif · · :rh·l 
rel ·a·r;ed' nto n1:wfgJ1b'it!! wat-eNOS: 110 - r rrom 197 . to '~9811. 454 1~~ 
sp'fll 1or release i"ddents •" ttport~d~ i nvnl vine- tot1,1 a,f 21J.. x l106 
ipotH'1d~ of dry 1:ra·rdous. nd other suhrsU1nces. 

'lllere .s a s'tetidy im:na , oive,,~· th1!!1 p :s fiiend - . h th watemon1 
tranrsport of 'P tJ'O rn i1nd e ~'c ,all p 'r·o~~U tn he .U11iftredl stat&s. It h 
e.x;pectH t!h1 t tM s. trend 'Iii 11 ieo1111 i r.ut ·, t u·s 111i1c ire st ng the pot.en i 1 l 'f o,. 
relt!H:H of ·th@s~ products. 11nto the ilil&ter.w " of t · I.Inf ted Sta~s. t~ea1 ~ 
cal con , ·111i1n1tton can take th . f<Hin of c0irrost 'we suh tlnces or poh:r;ins 
which af·fect 'thl!i hum.·n1 flnte·rn,_ 1 sy t - on both an 11cu ·. oil" chrontc b :sh. 

~ ·reri 1ew aif cu·r requtr~n-t of ~ - r-1ous 9ove""110nta th1tH1n and 
11JfHtuy .agenc1'e·s ~·leu·liy id fl tr tes a " d for underwa.tel" i!ICtivtty Oat 
tnvo1h·H d1v11ng in r-es·ponse to ch tc·a·l T"ehf!l!S!!' sU111tions .. 

l"e ti 'lrs a dt ,. rMiJ'' p@·ir orm, can be ijhtf d d tnto s, v&n dHfeTe t 
'!Jr1t1ups • 

1 .. ro ge· "s ses !MTl@nrt : Di v~rs can ! used · o ses il'lC! " , tent of' 
d ge1 susu ~ ned 1in al'li .ec:~dent.. p1r1111t1.irHy a ace·{ dent tnwo1 vh1tg· 
vess~h a11ff p11peHnes.. D1 9@ assessmen h usuta111ly done tn 
responsi!!' t'O .a k.noi!l!lo 1 ~Ilk o·r poss11bl e 1 e.Ik. The dh..e r s howihl h .:ve 
' as i c u;nd'.e rs hndt ng of tfti , st mew r~ and construct 'f on of t 
object they a re t in:s;pec t.t ngi.. U 1 . - u · 1 h 1 nvol iv d ,, 1: n a·r t 
standard saf'4!'tY co s1d r ··ions o d"f vh'.'lg undeir o-r at'\llJ!f!d we .s;eh 
imus.t be obsH"1"i!'d1 by lt:!o hi d1f ven :n.d vess.e'l p- r o" l. {S e F1guire 
1.H 

2. Lo 11tton of Souirce t Jf a. 5pf l1 h noted· tn an area arid a.n und r-
wuer sou~ . su'l"pected, a d1 ver· c·1.n help t(J 1oc:a .;e j • saun:e. 
Foil" rea '.sons. of botJh u .fe'ty i1111 - effktencylf conddier.aHon mtJSt be 
gi' ven to eypie Q f ma tie rf a·1., potenti a 1 sou re s cu·rrent., bot t 



oooteUtS.t bottDI! ·type , sa11.rc:h :pattem., un¢erw19ter pos1t1an 
MConU'tng , etc . 

3. loeii Uon1 of 'Nater1 :al : For substi nces wh1 ch s.1 nJc t n ~te r. 
~5pech11y those tr.at a~ not htghly •hc:tble or readUy· 
dhs.o1'ivab1e1 a idtv.er can hwestig11te the lat11.ticm o:f the· spilled 
•t@·rl".a.l and ex tent of c;.ontuit ni ted a!l!'@a . 

4., Cont.Ii' l'llllent/Cl ea.nup ~ f 'or Nterl al s on the bottun 1 undel"IA.tl!tr 
"~nC'e's· "' can .be erectei.d t,g. con·tli 'l'1r'I: !!lipt lledl -~rial fer rcleitnupi. 
1C1 e.anltj) of the· 'lllll b! r1 a T Clrt be do11e by d t Yer'S using sue ti on 11 ft:sr I 
gui dfng Sill!I 1 l d!ll'edg,e-t)'pe seoops., etc., Th@ e·ffKtf W!ll!!'H of 
cletinup oper:aUorn:, w'.het'her· done· u~erw t'er- or ·from 1 the· surfac!e', 
c~ ·n, also be tnvest1gated.. Oivers. ·can aho .usht with th! 
de111loyment of surfa.ce containment. l'JHI elean111;p equ.tpaent. (See 
Ftgure. s 1. 2 and L 3) 

§. Recovery o , . Centi t nl!!•r"$ .or Contents of Con ta. t fters • 'Dt v.ers c:a.n 1be 
us-ed to reconr drums oir ·Othf'r contaf ne rs. of c:hllri c·a 1 :s. tlfat ifl11ve 
been d.~d or lost Uf.ldeN-at"r.. ltJ5e'S can r1l1-0 be affh:ed to 
rconta i Iler'$ t d:rtiiiiiS • iba rges • r;e:s-stl C°"'Pi:' •n,ts) and the ciont@nts 
of t~ conu1·oers. ca.r1 be. pumpMf tc th! surfac-e~ (See· Fig1t11re l .. 4) 

6·. Reoa. i r .b!la1f nitenanee : D1 ·r;errs earn rnpah· o·r tn1 t nta in ondell'WIU r 
eq,uf:Jnl!.r-it and structures. f "1 orde11' to stop OI"' prl"Vwnt di sch111rg1!1 . 

7. En"t runmt"Dtal lrnwstigaUons: Th! s.colN! of wort. a di'ver cain 
pie rf'o r11 h . ·~ 1 :s: HmHifld only hy, the type of stU<S~ ·H to be 
conduc~dl or data to be gart~el!"ed~ SH1•:nt and/:or 'tll!!nt.Mc: 
sampling~ ·fhn·'ill/f·11 .. un1. ob5eirvretton Oil" s pling~ o·r various 
meuu~n:t.s u .n an ~ r1cco.pHshecJ by di '1tl"'1r51 , 

Uti1for.tun111.te ly 111 to darte 1, t he're< has been wei!'Y l 1 mi"t&d' cap111lb'f 11 ty f~M" e1 th er 
gove·mment ar- p11"ivr1t:e organi .ations to einte·r tbe:nt •l!n:vf rornents safely to 
perfonr;: Ree·El-5 SiiP)' tiHk S.~ bpell"11tn.ce f n these· e·n wi' ro,_nts ~y 1:11 1grolilp:S t 
governlft(l·n1t anid p·r-1 vn.-e, have often resulted i'n huune·s:. ·p1r1!1111ar-f1y c:tleatc:al 
bu"'s,., t-01 tJhe di'\'ll!'r.S and/or s,u Tf ac.~ supp;c rt pe rs.1lnn@> 1 ha ".dH 111 COlltamrli nat.ed 
wabH tc1:·h . HM:s 111 .and dhtng ~a~.. lhch me19n;s tha't bectUJ:Sie· dhers, !'l'IUS.t 
·conttriue worttng i ·n chetlrica'Hy ... c::1:1'Trtim'fm1tf4 w1:ten 1 n 'f s neces!:H:Y to 
de·vel op apprro,pri ate saf1ety IJH''tltechi res. uid e.qi:i·1p nt to Hfegu'a rd the1' r 
beal t_rti anrl wl fall"e·. [n addition., b«1us.e f,IO procedure or equ nt h 
foo lp1roof d!.fr-1 "9 dlhf ·ri.g 10pe:r1ti ons t di ft rs. sho.ul (I; he warned! ilg'rl1 n:.st dlt wing 
1nto Warters ccmtaf nring .11·ny pilrticul&r1y to;;ck conttmi 1'1a11tt such• as a 
pe-:stidd'e, for' ex~11 e. 

At!otller cont · t il'lil.Ui':tn prablem1 rClfll .~ rCa1used by the 1° P'lldril'ert.ernt: !Spi1H 1ng of 
nuclffT 'li!IH'te- or ttie acddenu11 dhcnarge- of r"lldioiict1ve coolant f nto t:t.io 
natural waur sy-st@m.. Vef:')' special procedures ire followed r:or dep1oy1ng 
dhers: ~n i'!utl ear reactor cooliing co1res. (22)·. Sptns of rad!h>i!!tthe 
ttll!'rh1h .111.re un.a1il)" ·f d@ntt f ·f ,L!!tl wfth waming sfigri·s; 1111d e·1Hnod: 1up 

h1nvcU11tely· 1:fte·r the· :s-p•H1 oa:urs~ ltriis . OP wt H n~t ddreu rai::Uoai.c:the 
~xposure to df \ill!~s~ 
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llJISCG St ... 11c~ Te• ltecovery 
OperaUon of Air Flori de 
~t 1 i ne C:rasl\ l4tt. StFeet 
Br-·1 dge. Potc.ac Rt wer-.. 
Wii'Sh~ mrton. D·. C. · 

Dep 1 o)tlle:r:rt iof D ~we rs 
to Att~t ·shJltdcwn 
of Ot f<sh(lre: 1Qi 1 P 1 ait
f·o:m 81'1owt1Ul 



F1gure t .. 2 Vac"1111hl!dr l 1 H Trt.ick.s for 1Cont._ 1n 1ted! Under'WU.e'I"' 
S.e-d 1( en t !R·emova 1 



F 1 gure 1. J Di ve--r Ut 1 H ;U t 'M1o·n of V.aicw m At r- L 1 · ·t: ' or- Remova 1 of 
C Oll'tamln1 . d '.S@ di '~ men t 
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Doc ks. 1 de fit i!ind Hin 9 of 
R11!C:GH1"4!d' Sunlc.M Dru 

F1 gore L .4 Undeniiu:er- R>e<eota1erry of Srunlcen 55 Gli. Hon D1'uirs 



Th h ~p ~?Or't wU 'I dfs!OlilSS wer:y st)ed fH: trJJil 1i·r; s. .n h:h are impcrrtant 
to i nc.r-eased safety o diivi ng o,parat'fians • lt is i1Ji!propr11te to Te•fi tel!f 
br1 efl,y the 'tlarious typ,es of di w 1 ng; operat tons .. 

D''ivtng fa5lk:s 

_ Oh t !'.!!) tasts cartl oe conven·1ientl.)' broken down i into f'1 ve categ-or "S. .. 
These are ~rcia.l Clh'ftiig.., mH ihll"y id.h1ng, s~pporit d1'111n19, and si:iort 
Cili ~i ng. Genera 11.y, cOOlllerci1a1 d 1 '11 ng ts s1trrface....suJ)p l 1 ed d.i \ii ng: and s;port 
ai w 1 n:g b Se 1 f-C~J\'! l:a.1 red t11uierwater ti..-e-a.ttw i ng P.pparat.Lils tSCUB.A J1 d t wt rig;. 
MU i Ur.y G h 1 ng: h :Pried i nant 1 y s.Uir'f a:ce-soPJ.'I H~~ a~ v ~ ng"' but there. are. 
some aspects of 111 I f'tar.)I dut.) tl'l·at ·requ t rie the SCl:ldA. d·ii wer. Resear~h 
at11t1'19 1 s 1PteGOilit nant 11 SCUIA. d hr1 ng1.. but c: ~ rcums.tam::es '$omeUmes requ h·e 
t he use of Slil!r-face-s;up,plted ,1:1'iv'3n9. Stjppcrt. dhdng h about. ei:ruan1 
a1 vicied between surfaoe-s u;pp l ' ea an{j SCUBA div f mg~ 

COOli12'rci a.I ia·ht1 n9!.. Tnere al"'e t hTee -: u n COID!lerr: 1 a J a 1 vi ng ta'.!.IU : 
sa.1v.a9e a1vh19.. q1uterwat~r CD:nstnitt1on, and the· a.1viing :Sii.!-PPOrt 'fo-r the 
01fhhore. oH 1i·ndu5try.. Th!itre. are some otne•r fro - s ot COiA!lerc·t il div i :ng,, 
IDllSt.l ,y tlU!trvest n9 of some: ty,pe of she:Hfrts.h usually ftt1ir food O'r peer'ls. 

Sa 1 vaoge diving. o:ft:en 1i s noth 1 ng 18())J1te thitl'l retT 'i !-'Ii rt9' th;e c:on.ten:t-s of a 
:sunJcen sh'1;1p or s:fl 11e ~ t t hnes 1 t i l"l·VO hes a r,epai,.. of a '5'1l111kY sh1' P· 1 s 
t11.1l1 s.u,ff ~:Ci ~t l y to re.f 1 oat tne :sn 'i p.. LJnoervatier ~tins tll"'uCt ion is tltu~ 
s;ec:and! of tM!sE!' t:as s . ' r 1dges,. tuitne ts, h&r-vres t al!ld harban 1"4!!qu.1 :re: 
c01111erc t 4 I a.h 1 ng. 'il(Qrii!; dur'i i'l'!;ll tne·i r cen1struct.i on .. A ne"1 ar-ea a:f ·C:Gillllllie~iaJ 
d vfog has evolv~ i·n th:e support ot th!: 1tu.1.i:lear pawe,. indltS.try fa,. thei 
cln~nging of :s.pent ·fue·m rotl:.s iltlit.M!"i COf.)t.ah'!tnent f!D:Ch of 'reactor· coNs. Th.e 
tbr~ rd iH"Ehiit ·~e c;f·fshore .on iinttustry .. ~ · ~!ltrlJ1res s1gr.i1flta t Q'hdll'!g s 11,!l~Qort 
r111hd.ch. ran~s fr• '!ieli!p :s.aturat 1 on di'h·es to r-e lat 'iv~ b ~ha i1 ow di wes, ii n 
'S.lillPPOrt. ,O'f the 1or·j ·1 ~ hi pl dfQnn. -

ht h t!l!'Y ~hiria.. Jn many respects.,. 111iTHa-r-l' d1wing ~$ ver.)' s1.mUtr to 
C:Ollllle.rc: fa. l 01 in • The k.av') hu sa 1 vlgl! t.u : s , ana bo-tn tJ'le _ v)· .ma ·~he 

iy do U1illt _ :r11ta.ter constl"\uCtJ oni. S!jjb!Qa:r"i ne 'resc d:ht1 ng i1 s a ur.1·1 que 
ii!P:P Uc;at:i on r.;: t 5a 1' "age. a hd D!h . here tJ1e salvage goaJ 1s. to' remo·we 
peN:i:l'nne:~ · ·!f'cm a sunken suhmllrine,. Anot.11er ~niq-i;ire aspect o,f 1 Htary 
cU¥ t11,9 s the c .. at l"'O ~ e that 'SO!!li!e d'1 vtl'rs, ,Pl 414 rtav) SE'Al ,and. Urtderwatr!r 
Lleilio. l i ti an Teams us:e .SClt A a iv i.ng as an fnit:egr1 m 1.11rt of t ei r c·ombat 
·ta-ct·i cal opt!1"at r;ns.. The ,N4 'fl,.t' h .. s beeii· , ct he. b 1i nvo l vea t n ire"seardt on 
situra.t ion d hi n g s h1(e the i di-5 'i.~t i: s. .. T:h@ IHan-·i n-tltt!-:Se:~ prt1gr1111 was oa1 

fu.ll-sca.le 1d'@f11Cm$tl:"itton of ~n'' s a.ti 1 t:J to• lhe for e11tended. ped·Ocb;. 
una~,..ater . 

'Tlli _ u •. :s. CC •st G1;1ard at 1<ma • St:r 11 Ice Forr:e is mandated :by l..fi.i!I! f~e,. ~ t 
ll!!ate:r Po l1 ut.i o:n Centre} 1 Act t F\rPCA) !l!to p:rro'11 ae ass i ·n.ance- for o 11 HCI! 
~uarooo'S Si;i.bs.tance· l"'em<iv~ 'I ,a~ stia• 1 ha.ve l!::!:lowledge of :&l'l:'ip '' s id'. 1ge 
cont.re 1; ter:hn'tqu!'.S, idh1n9 ana1 p;ol 1 utton r- val teduwiQm!S .an~ 
H 'trtado ~ og i es" .. 

Dlllri n,g. Bl8:2 tne a o; 111 SI b i1 let:s. for the· ~~t·1 ,0li!a l Stri tee ~or<:·e were 11 H 
aavea: to £ l t uoeth City, North C ro l foa an<! o~ OC.tci·l:ier ·i ,. 1981 ~ the 



Battona'li Stri'te for'Ce Dtv.e Te,."' ofHch1Hy became tn eleMent of t~ 
Ha.t1ona1 Strfte Forc:e. The D1 w Team i5 iillide up o.f biO officers and 
thf l"te,en enlisted dhers.. - iftvel"S u-e &11 t~at· net1. at 111 ·~ Dh1ng 
:Schools: a'nd up;on re;portin51 to tht! D'he Tie• are fully c.-ftted to· t"1-E 
d.i ving pn:igT"am. 'lilhe. T!IWll h : equi.lJp@d. with SCU!lAt H 1gtltwet-ght surfac@m 
s~pUe.d sy·i .t.em-s ·li't.iliz.h:i:, Sti.,•n·Hte 171 s; a:nd Mk l alild .Na¥)' '1tlC ·n deep see 
systems .. In 11ctd1' tloni, ~ Ctla:st GM•·rd1 ha:s a w1 de v.ari~ey or· UAdenrat@r 
da.age a.neSSl!IJeftt and control e-q&,1i'pme:nt.. All o·f t:he Ohe Tff!li gear h 
des1 gM.d .and pad.i11ed ·for transport aboard C-1301 af n: nft o,.. O.'ll!!r ~e 
road. In the eve1'1t 01f' 1 !\1z1rdous nate:r'f ai: :s .spi 11 or Sl(l'tellrtil'a.l sp'f n, thf! 
Dive Te.an1 wul d rv.spol!!lfl. with ;u -..ch equip1"ent as cor.tld be effectively 
transll(lrt@d. As 11 mtnt·mm the ~.as,t Gu.an i'illClu1d: b'!1"1ng aM o·f thl!- sull!'f·tK@
suppUed $)'S~s ... SCtl&A. geu\ arid <Jamage use~n-t e.,i·pmervt. ,.SM n~re 
1 rs·1 

Resea.n:h ·d.1v1'ng. !Re.arch idtying is ii b-ro11.d t:ilb,ary th11t inclu:d@s 
most o·f thi nomtlhary dh1ng do~ by ·the g:ov~rnll!nt and almost an 11itv1ng 
done by; ·tmri ¥e-1"'$1 tf e$ and pM rva.t.e f ow:1dartii ortS .. 

Matf ana1' govet1nettt ~sea'lr'th 01"9Ui :a tio11s sut~1 as the Na ti o~ 1 
SctenC'e Founot.1an ('NSfl lJ tJte Nat1on11:l Oc:eantc amt AtlltO~hf!:Me 
~i n~_straU ~n _. tlOAA, _._ t~ ; U.S., . Envi ·r0nme."t'IJ . l'~·tett\f.o AS!"" . f1YAJ, 
anCJ tlie Siiritfi~jan ln5t1tutHm "'ut nely UR divers. in thilf r WO •. 

Sdenti'Sts. who won. ·for th@ .tbo~ resll!!IU"'Ch llrgant attons col'lect data 
11;bereve·r t~ey can ble· found.. ~hen 'ft bee C111e:s; neces'sary to. se11n::h for 
i nfor111ti on underwater, the sci eot1i st b1:t:011211 ·ii d."f: ve1r a·r u 51!!i '!!:hie! :H:rY1 ce:!, 
of ' dt wer., The SllJll!! i s t~ for .set tent1' sts woirttng w~ tit unt ver"$1' ties· and 
prh11:te fDU.nd.at1ons. Mort of this divil y "f:s SCIJB.l dhhlg. l - t ilkes place 
t n area.s as n!llote a~ ·t:~ Equ11.tirrl al P1cHtc ind tlm lllllll.teTS off the 
AntattUc ma.iinland:; but it itlsll) aoa.u•·s t n l ·o.~al :n1;morst 1ate1!:,, and ·r-1 vers . 

Vith the 1exc~pt~on o.f a ·f,!iw. well-endc~ pr'hate f<n11td1tf ons~ me t of 
these di ·ri:r1g acti n t1 e:s hne 1 n cMIOo llilll!&ge·r- tJu:dget:a:ry suJJ.l)ort.. E~qtiri ~nt 
gi!o~ nudl1 use i' and p.,ut'Ch:&S'! of na; ,e,qufQmerrt ii:s il"~n! . 

. ~ _Sllppo rt dh1 "ifu Sd?'J!lc.rt • dh1 ng. 1'!5 a c1tchal1 c:·1te~ ry cantai nri ng 
di Y1 ng ta sis tliiit · il!Ot fit 1 oto· any one of the othe·r rgtwpi rtgs.. ~ · re 
are", hOWi!wr, M!Vi!ral dh;Unct. tas.h 'that. actu·any fall und!ir- the ge ~..-al 
"ead'frt9 ·01f ·suPport .. kuntci:paH ties if:oc1te<J ~.- watt",. u1suailly h1ne sup~·rt 
di ve.n .atta.c~ tQ1 their po Hee· and s~en ffs ' of·fices to llpeTate as seiir¢:h 
and rKowrry t~IJllS, .. St 11111' 1.11.rlJ, ·f nsti tutt ons. :havi mg ,a w tef"lluoime cap.ibi U i ty 
usi;ralb 1emplo1 a support 1d:hhg t-e111. 

As· t:ne 1n1• tmp'l t I!!., support. dt wers: .11re anci 11 a.ry to the a i r,i effort. 
Howe'¥e·r. ~ i;;suai11.Y aec:ompl hh something tht cannot ot'1erwhe be 
a chi e.ved. fanr ~Xi1111P 1e 1, wf th1n .NOAA 11 di Vl!rs 1 n..s til'll ti !lie and current ga~fl!:!i 
and c1 1ea-. sM p !butu.s 1U $-U.pport di vers., bi;rt t~y .a. l so co 11 ect' 5C feriti f1 t 
da"a a11d tnstan underwater' equ'f pme11t ats "'°':selrtll dhers . 

Support dtfv@r':!i for *'n5t.ttuttons: and. i.Lnhe·no.it'fes often !perl·om si l!l!ilal"' 
k. f ti~$ l)f di ring r . • i :r key funct·for. h StlJlpOiir-'t,. SU,pOO!l"t d we-rs 'lil!Cl1r-t t ng 
for"" inun1c t p.a'l i tiM p:@rf01r''i!ll 'HM o"5 ta sts in tr~ rll>cr<.S ~nd: wha rve !5. Th:ose tilhc 
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1..-e dhtng f ·or- law enforceme•rt 1gericies oftea SH1rth for ewicl'ence or 
retr1ewe bodtes. Sus;iDQrt d1veirs r-aret.)' see c:1eart chHn wat~r .an:i1. 
routim!l)i iillt"'e. e·JL.J)os.ed to e-weryth1ng cmitilined in t ne urky 'lia.ter t~eJ dive 
1n. 

. :SJ!ort, 1d'h1 ng. There 4re tw-o k'frids of si;Nlrt d h 'i ng •. lllle amateur sp.ort 
4tve:r ~tves. t'or fun. The prcfesslooa.l spart. ~her earns '1is lheli noud! 
fTOll CliY i fl.g .. 

lhe ~t.eur d 1 ver us ua 11 y ii s n~ ·w:ho has ha~ ·5cae form;a 1 tra. i o1 ng 11nd 
carr1 es .a cert if ij.c:.at 'ion c ilrd fr-om: ome ·O'f the nat i 0<na l cert 1 fy1 ng, 
orgu.-~ z at 11ons. ~ his d t "i ng u.t t v 'it~ es te'ld to1 be 1 'lm1 ted to a few weekends 
durtng the warm seHon i1nd: tai a driving wac.at 1 on ev.e-r :t so 01ften.. !He 1 s an. 
urul@.nltel" s 1 gh1tSll!ie!I" ~ Some urateurs 111 u they ga 1 n 11110re expll!!r-i·Yee!, become 
undeniitttel"' e.lllp lore-rs. ptnitographel"'S It ud ihunter-:s. The ex,;11 OTi ng. ts often 
in and araul!lo :surtk:en ·s.~ips,. md' th~.c are frequently locatea in· h1i9My-
1PG l 111rlied •~ters. 

'The prof~:s.s i ona 1 a her- U:!i ua H:r 1s an instrt1ctial'° teu:M ng otiher spo1r t 
1Cih-errs,. ten Jfe· s also h1 the reta1 I bus~ness 1 seHfag; dhi!'lg equ'ipaent. 
·Dl" running tnarter , , ve trips .. Tne:re are a few professtic:mal o1veTs. 'l!lho 
11au ·tl'l.e''i r l i v1 ng, hunU ng for :sli.Lnk~n trea.sur@s,., and th@re a:re a numtJ;er of 
profess i orna ·1 1d:i vers wf:itl are a 1 so r;irofess 101Ui 1 underwa:ter ;Photog,,.a;phe:rs ~ 

Ii.Ii v:1:og_ Eov·! TO>.nme>n t 

The C11 hdng en1'1MlnllM!!nt h a c.amph!~ wc:rtd th-at h!iJs. l:lee;n subject of 
count 1 ess. paper aJ\u. sc ~ent 1f1.c 1111r1l ~ nQ'!i o~re:r the .)ears.. &e>CaL!:se 11111!' are 
prtrm.u·•Hy, con~en1ed with iCl'lvin9 tnlo cont•indeo ·liila;ters., anly three 
pt'll"llleti! rs.--w.ater tempe:r-ab1J"e, 11tater c111rl"uits .,. and watt!f' contami ni11.t1 on--
wi 11 be ~r -ef liy discu:s.;.;eo. Th.ese: are not t t:e ~b IP -, ,.,ame,ters that affect 
tine ci he:r. lb1.11t t!hey hue the ime>.s:t d·h·ect 11if!,ar1 ng when a a i ve·r is exp!Ds:ed tai 
t<1ntam ii nanh p-resent hi tJ!le 111at.e'r he di ~e!i into"' 

Water ~!!111Per~~ure t s of 1111a-j or concern to tihe d t ver. Thi!!! pr1mil.'i")' 
reason th.a.t tne d'iv.er dn!s,se!I h:1 ·C:Ulllber"su.e d.1ving su:1ts ts; to Or<ltfct 
rJ!tmSiel f ag, ~nst thll!! c;a 1 d. Ca 1 di w111t!'I°' tll!mpt!ratull"'e c:an result h11 hV°Ulemi a 
a,nd llll l l 1 rwate b oeatn 1:f one~ ·1 s no·t protect.ed agtr1· ns. t 11 t. · ~@~e a.re 
'Ins tilnc:&:s whelre the water tf.1!!1.Peratu'J'e l 5 too w.afWl!I for 1Comfol"'t wh i dh ~ s 
~nown a:s !)JrJ!~rtlt!,rai1 a. .Such an ·exi1un1il@· h M@ar+ E:n!-e;nadi1 on the: Baja 
PiEm11nsula 1n 111te1.1c:o. A;;; underw,aterr vent idhc:haTges ge-01tltefl"lllail l y-hea.ted 
wa·tll!!tr- at. ·ln'e-r 100 de<gN!es. Ce ls 1 us: :i ilih ii ch 1i s the- bcri ] 1119 .Po li1l'ilt fJf walE!!I". 
Genera Hy,, hot tiif .. ter 1 s. of ihl!m~H\ od gt n: and c:an 1be fcum(! Mar po.er pl ant 
c,go l 11nt u1 schii1:rge· 1out i ets. ·~ ni nut i ear· reactor cO'flta'i l"l!l!Ent. ..._'PO-!ldS • a~ outer 
C'QO Hng c:ana.ls., an.d. s1mrHar 1oeil.t·1ons;, Entilp5o 1 a.ted' chver~. 1111H l al:s;o be 
subjecte4. lo f.l)~rthermh. beuuse of t~h· i nb n t t)' to •up11 ~ ntema l. 
Docl,)1' he!lt ., 

ater cu·rrent.s 41'e usu~lly :S1ometh f·ng a d 1 wer cons i der.s. w"1eo ri,e p hns 
bh dhe, ·s0f9ethfri""g ne 1mAJst anUc:i!1pate when :s•1ni1ng to toe dive· sHe., 
prepar'litig for underw~~et .Hh·age li'fts, aeplo,llftleflt 01f sC'fenUfic Qata
Qil;tu:r-1ng equipme.nt11 °'" wneni ca ltuhl.tiny n.1s, self~onu.tne:o a.'ir supplJ .. 
lihere1 ire i:, 1 r i:: !,llllS tar!c~s WH!!n tit@ c;u:rl'"i!nt beca.:s tl:JD s tn:u:1g to be 
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compensa:ted for- .bJ tne d'f'ver-'s stc:in. #!IOAA dh-e·TS tnstal Ung current 
gi,uges ·wn I try tD dD thi! 1!ns:ta.Ha.Uon at sla.-ck water-.. but. th'is ts nDt 
a htay.s ,pos·si.b 1 e. llt vel"S 1>~rt ·1 c1 paitt ng in ~ydrograph t·c StJ-'!"\reyt ng .are 
r-equ1 .... ed. to dE:"ten11i n11; Karrat@ ly t~ 1 oc·1t ton 1UH:I depth O·f u1nlenilte"r 
obs tncti onis ( 511&c:h &:s wtec:ks.}. i(Jy t te· of ten. the'S11t .are l acil.b!d wh.er'@ 
C.Ul'~ts PfliSe htHTdS. These cond1 Uons often far"ce th,e· dher to use SOJBA 
~en otheM111 se he wo1111 d c:noa~e su:rf iace-SllttPP 11 ed equi !PQient. A suTface:~ 
s.111pp l 1 ect umb11 i c:a l incre1ses. tbe Odds 10,f beclini ng entangled* and iln 
es pet t 111 b st.r.on9 current can ~ut ~nl:)u9h force on the illllb t 'i t ca 1 to ~u 11 a. 
~tver- up from the bottom. 

The th'I :ro env 1 r1:1111enta l cond 1t1·c11 tem::ls. to l:le 111D:re. s,e.yer@ 1 n th!! Sami!! 
M ~h Cul"rent area'i d'i s1:ussed abi0ve4 81 o lilligi cal. Hd cheat u . 1 tontamit nation 
an! "ti gn 1!f tc:;ant problems ·~ n lfl!Os.t hlr'bOT'S ,and lays. Biol ogic::a 1 contamr1i
nd ton i"iesu I ts f~roai sewage dhtha.-.ge.. bt!·th ·treatied .and: untr-e-ated. pd from 
agr1cultu:ral f@ed,lot runoff. Chemic:a.1 corit,,.inatfo11 h th:e result of· 
mMmf'.actut1iing Pl:.!Te .PrOduct~ .be1:ng a.cddenta'l lly spi 1 led and chemical 
b.i'PrOd_.cu befog 1ntenit 1onlil liy re'leased 1nto riviit..-.s arid mast!l waters .. 
O!em,ical cantamtnaUon can ·u.ke th@ form M1 co"rosh•e substances or poi-son1s; 
thU af fett tl'le l':u.Ean 1 nte1".na l s:Jstemr on .berth an .atute or cti ror:i 11::. bash:. 

Another cont111·1 nat1~on .Prati lem can be caused by Utf! i na·dv.~rtent sp1i T 1in9 
Of nuclear was.te OI" U1e aCt;hlentiil 1 di s:c:ha.rge of radi aac:.t he coc1l a11t 1 nito the 
oatura 1 fN·ater s1s tea~ 

Of these t:n:ree cont.amtnat1 on prctilems... the c:hemi ea l one genera H;i 1is 
obw 1 ou:s;, one: can uisua lly sme 1 l 1 t or SH: d 3 sea l·or.at.1 on; the· ;nuc:l ear one 
ge.nera H.Y· ·~ s c lelrb marked., and there prob:aib I .Y. .are 1Peop Te u:t he l:y 
fovuh~ed 1f<'l1 cleani'ng it. up:; out the b10·1agi ca·1 •cne of'ten is not .a.t aH 
obv 1 oo~.. Thi! •at!l!r can ilpll@ar c leani andi taste fine, yet ibe ser-1 o:us b 
C•OntaM1 r111te~ .. E-.ien the 11ow1 ce dtver· t}p1:.c1·11_y w1i l 1 stay a'WilJ ·f :re>m ·water 
tlila.t h s 1 iiicke:G ar:id sme 1 l 5 •turn:ty ~ •· The authO'r ~ti es prob<ab f y wt l I not 1 et 
trim !fil Let nuc lear-oont5111Hted w.Otell" 1 ti.tit un ~ !!S s the di ve:r ha:s spE!ci al h:ed 
kllo1111 led9e or !l"'t1ut 'i ne ·i1C:Ce55 to 50!Decne who does 11 ev-en an e:icpe:r·i·entEd d'i ve:r 
can find h 1m$!! 1f d!~ 11 i ng 1 n serl ou:s ly c:ont.a111i n,ded ...,,ater and subseque:ntl)' 
suffeTing the c~nsequence5. 

H sl'iao 110 l)e stressed that ch!flh:·a 1 col"! tam1n.at.I0111 may i!ll.1 so be unnc:it 1 ced 
·wtiemi a reL1 tiveb 11ow c<mc.~mtrat.ion o.f a tastel 1e·ss a.n<i odor·less :suts.tlni:e 
is Pn!JS@ntr -

1- l ? 



5!£CTION 2 

ClJllCUlS:HH!lS 

ln tod.il,Y • s. s~c'i;ety,. h!•zaoTdaus. 1111ter'i a ls are: a. to11111e111 and 1e-s:s~nt i al 
C'QCllnOdl ty of c.-erte. Hu.a.rdou$ mater1 ,a 1 s ~r't! lllised i fl! gr.,e·ilt. wo l l:IM!s ~ti 
the pnd&ic:t. i Of! of a. H 'the· i teMS. ·we cons l del" to be Connon 1es5-'ent h 'ls of 
He:r)'day Ufie.. lnese esssnUah r-:1.m thi!' spe&b' fll"Olll plasth::s. 'to sy:nthet l'c 
fabT1cs to pestic.id'es. Irtd'eedt in ·i~ c(!IMC)n hl)tls,etiol;d 11Ds.t of the fu:rnl~h-
111'1.-gs have M!¢u.'h-ed Ut~ u-se of se-wera.l hazanjours -nedals f.ot. their produc-· 
t1on . 

Because they are. usedl tfi 1 arg;e vo hiimes,. •11oy of ttte-se hi6%,li"dous at
!!i'"I a ls irt. ·transported! by u .. nk.e:1l'~ rC·'!l'l!r· r"·D.ild andl :raU s. and: ov!r watif;!,I" by 
bar"g.es and sh'11J <S .. And" i$/S • 1 t": al 1 fcr.s of tt:r _ sp:ort.n; ton,. ~c!t ~d'~,.ts. .are 
not ·hlfrequent. I~ tMs Cil~e:i :however" .. 1111 accidti:rit un r.ave the c:~oun~Hl'lig 
effect of ~lidang!"rh;ig h1nan hH.lth and the f!flvironm&l'lt far f'emDHd from the 
'Stene as, fol" e·.itpip1 ie ~· •~en a tr+~ttor·tra 11 '1.er" wreeJc·s. iriid s.p'111 s t ts cug,o1 

of· h·1gbl y loxlc. ma.teria1 into a. r-h'eT up.stre111 of a twnsh1pj ·s drinking 
•ltei" l"'e5i!1"'¥0i r- L In sucn a case the 1 ea!k . st be pl ug:g@G and th:I!! i"'i! le1sed 
miate;rial contained H qukll:ly as O<!Hib1e to P-te\rent "It frOftl, entet\n9 the 
ires:erwoi'I" and endlan-geri 0;1 lite hn. lth of tlie t1cwn:srhi'i p ''S c:it'l.zerrry. A 1 H, 
ttte sa·fet.y ud he-11th o·f 'tbe rerspanse pers;on:nil!!'t '1is a ma;Jor co.nce:rn and; ~at 
i 5, ttfe: ji)U!l"'PQ:S-e of th . 5 llQiOtia.1 • 

lt nu. 1been the PUfi'PO'Si! Q:f thh, pn>ject 'lO 1•nt1fy th;e pr-oblms 1. ·to 
1.acilt·e i!ll!l'!!.&dh.rte c011111eTch l so lut i .ons and to ~s tabH 'iii! long a111.d shor-t~te"" 
i'Otls fo.- equilpme;nt i!Utd proc:edurll!i i:feve.lopiMnt wMch wHl 1HLlf'e t~ heaUh 
and :sa:fety of personfle1~ i11l!lt1 ""st. wort o~, abo~t,. 1ln ,. '°'"" lllndl!!:r wat!':r · en 
e-n.ga.gi n.1 1 n enie-11:-ncy or r1emed 11i1 response !!iC't i v1 t te$ undef" Supl!rfundlt the 
~r!h@ns he Enw 'I rrelWl!ntit 1 e:spOl\ls!!!! COll!pi!ns d1 on !nd L1 abi 1 Uy Act .• 

lt h expecte() Ulat thi 5, ;p'l"ojet.t l'll'i begun to d-ef'i ne the !!irwndv<J·rk 
net.~S!l".Y to develop· a ha:z;ardows sUi.bs.tattte dh ng ope,'l"~it.io:.A:s. sto;i,.Jard for 
both! unden!lii!I ter and siurf llce· S'upp0rt iilrt ti!vi t 1 es for- use by on.a scen:e OOOi'd· 
ii nators respon.s ii b 1 e for the "'~ t1 gi,Ua'.fl of ha.iardo.us substances releases 
trnder :Su~T"f.~nd. The· l"esylt!tlt huinlO\IS sukU1'U'S d1vtng stand1ri:I' sl!iould 
allow the on-sc.en;e 1eoord1nat.cr to hfent.1fy the spech:1 llatardls. ""' idJ (Uver-s. 
would be isubjec:ted ta: to detenn1ne . at dress aind equ1pme111t for )oth 
di'! V!f':!ll, and surf ac:e. sop-port JJ:ersonne l s,t\'(lij 1d M! rU~i!:,d ~ n a sp@t:'l'f 1 c has.tan:ce ~ 
t.o s.'Pedfy the f.lertes .. ury decon·tamr1111Ja.t hm tPrrx.edur"es; arnd to ·H1>s,l!l1re t-lhe 
~.al tlJ ll!IOl'1 i torH1g o'f' Uie rd i ver:s .. 

il"li'le r.ud fol" s~ch a. 1m1nw·a l ·~ s 1l1P.!!.'d1 a.te ~ Ttiiereforet 1. t is not ti.he 
objec:tin of thh pro:ject to p-el"Sue long~tenn res,ear'Ch to develop neM 
ectwipment :O·l"' procedures;, but rather- ta fdernrttfy H.h.t1ng eq;:u 1pmerrt and 



pT"oc.Hllres 1!!i'h:i Cil'fl CM be '!J'S.·ed IS 1 !S ,or qu tdc 1 y lllQd I Hied or 111ted with Other 
~xi ~t1n'9 re:ql!Jl1 pneint: and p:roudu<r"i!!Si to 1prov1 de 1tnaed ·~ &'le pro't-ectt an t 10 d iv.ers 
wo·rk 1n9 i rm wa:te-rs. tootMl!1 inated w1 th: haz,ilrd'ous mrater1;a ls. A :s.ec.ondat)'' 
obrjectlve has been to identify. ttie future r---esearrctl necessar)' to t:ra.Ute 
gnaler ~tfety and ca.11u1b1 HU" ·~n lh,ilnrdeias cont1111i!l1ated -waterilays. 

The. c.mc 1 us i o:tts ·fur the Mlnu:a 1 of iPract 1 c11 ar@ preHnited .aia:ord h!!g to 
each sect t rOl'I. 

SEC1' [°" 4 - DEVElOPMEJfl fJF THE MJIU~L or PRACT.lCE 

4.,1 A r,e,v ·~ e"' of CW"f'·Mt Tequ1.rt!l!l'lent'S of W·li""lows c:1vn hn ilndi ·m1 Htary 
agenc1,t:5 c learl)' deeonstnt<&~ a neecli f',cn• umf.f!ll"'W.aiter ·~ n r-eS!POnse to ti'llemtl u l 
rr."'leHe 5.ituat1ool5. C1pab'i HU es for- und:erwilt.er act hi'H.l'· in re·laticn to 
daage 1uess-ent Iii locat1 l:)'n of pflOducU * cont.a i n-ent:/1C:'h!!r1JnUP· act h111tt 1e~ 1 
enw1rotWeot.al Hses:sment, 'fe-se~rch '5bJ:d1;H~ .amJ! other activities req;utr.e 
that d1 ve11"s ,e;ntef' u.ese c:;;qtlilli nete4 env-1 rDmll!nts; ~ Un'f'ortunate1y, th:i':re 
hH been YP!rJ Hm1tred capabi Hty for· eit~~r 901'!er~'l or prhtne org:H1iz~
t 1oi:is to s.1·fel.)' ente..- tht,~11!! ,env1r~t5 t · ~erf'o.m rl'etelS.aty tu:ks . 
E· per I i!nca in t.hne Etnv.i rOl'!l!te11ts bj a 11: .g,rO<Ups t 90-vermment, am.d' pr-'5vate 1 

hive ofte11 l"e"s~ 'lt~d 1n inJ1rries:., 1pf'fnra.-Hy cflem~c:al lbttrns., 'to th! dtveT"s 
ill~d/or su;rf M:e s,u.pport oe~orine 1. Wef'y H t.n1 1riform.at1 on ·1,·s. ava1. la~ I e on 
1 mii-·le>vtfl e:.p~ure to t"1etii1ca1 s .. 1 th! d h•er-s or s.u:rf ace ~u:ppQ'rt !P!ll"IDnne t 
!Uy hawe re.c:ehed ·in th@S@ e.xpe1.'11em:H.T. Only it:u'te 10'11' l'Jtwned ·~ !l! ef'fed;s 
hi•e. been n!potted. Ch"'o.nic, lon-9-ter111 t.ox~city nu not been ~nves:t1gated. 
Thh ts a potent.1a'lly '5-edous. Or'10bliem U114t ·1·s Jusr't n• b11ing addl"'@s.sed 1by 
SeHrai 1 g,Ovef'JJ!le:l'irt i .ge'Jilc i e-; ; 

SECTION 5 - PA iHOOE. lC:A ' L 1 CC .. fAMl ttHED dNDYWAT£R OPUtA nm.s 
S. l l; ttle r0r no ~tifOl'ITll:ti ·Otl t·s ~ ·unable docu."Ung d:1vall" 1nfec

t .1 a~. This cr~eates a prob., e111 fer attend'i ng ri"Js 1 c: ·~ ans rJl'ho 1r-e r1ot. le"°" 1 edg
,e .. ibl e 11.bO;\il t tbe Unck Oif 11i itroor91n t SIRS e111(otJ:nt4!red· , '" the i1q;u.at 1 c enw i rnn~ 
•ntt result.1ng 1P :iieh!ctiO'r'I of at\Hbtotits or ol'lier drugs ror- treabne:rnt 
~tng an @l~nt o.f chian~<@~ 

SECT JON. :6 .. ANAl.l'SlS OF HAZARDOOS tHE,,HC.fd. MA1£1HA'LS RJELEASE DAU. 

6 .1 A '°'e 11 tew of 1ctu.~ l sp 'I l 1 d\11.t , i nd1:rc;,iltes lhait lhe:re ,11rie a 
s ·1gn~fl 1cant r.iuilber of ~flc:tde~ts. of to:ctc. ·mra,ter'lal rie·le.ue t.o the w~ten;~ys. 
a:r,id that these re 1:iea5res. pose a :s.erioU5- pi" ob 1 em f'or Ibo th pub I c he:11Uh illJUI 
:s.afet1 and pro.tiec:t'I on1 of the .envfror:unB mt. Tiie 1 ocau OJli of' Ute major Uy 01f 
tlt:iese re le-ases. i n!(!Ji cat~ tii:a-i mos; t sp i l 1 s accJUr 1 n prntecteil r 1 verr channe 1 s, 
and: port and Mrbor areas of t~u~ U. S. l't'i·e'Se ,areas not only a11o. the ~t 
$.I gnt 'f'i:cant 1potent1 a ·~ '00" @:1t,:posit.1re (lf the g~J'IJt'!T' rl 1 OU'b H c t.(I t01X 1 rC s,u,b
rs;ti-Cltes.t "''t .als.o ,Cite.at~· 'SOC!le o the !lnDrs.t ,cGq)Hcated e.nw·i'"'otwnen't'Si f01I" 
'S'.p'il 1 res.ponse tie•.. "dqrtl y 1H 'tel'~ ., to ·s..1tf ~ 1y r.e-sp()nd lo the·se 1 oc. i ... 
dl!'flrh. Thi!se hc.U 1rniliJute that efficient and Uft! rHp>1m!Se t 1fH1'i re~ruil>"' 
me1i1t 1ntl protedlll.r"H mtil:!rt :bll!! dH4floped 1irr1 order for 'l·ir-1 ous g;r.o-iJps d'lia..,ged 
'Ml l.th SI) Hl h~wes: U91t i Ofl liUI rC 1 HJ\UP actJ Y1t t·e'io •. 1 ncl udi1 ng undetw,'t![li" 
ac.t1 v1 ty, to f ult 1 U U1e~ t .aaod!ated ass ~g-.nts to !ll!"Ot.ec.t the hePJ 1th a:nd 
we lf arr! rO'f thll pub 1 ·ire: Hdi tlhe ifnvi trimMe!1't · 



6~ :2 The US·CG st:r1:ke ta. 1rbitr•rt1y us.-ed t"&t dive-rs would be 
d~; sp1.tched to s,p111 s. arf' 10 111000 ga 11 ans or .mol'e. 'Thfs: represents • 61 of t 'he 
4.J" 382 sp i ll 'I s.'li :2SO . ove·r thriee years, ~ or 93 Henh a y,e:ar. lio•eljler, the 2BO 
spi1 Hs rep-resent. 00. 31 1Df the t_-.ta.l ~olome or son1s or l2:119CIO.OOO gallons. 

A.$ 1ndh;ilted1 mo~t spnh are: 1n r1v~r· dtai:inel:s,, follOMe:d by p;c:rt and 
harborsi then ope!"I. toJS'Ut 'water's {prhnilrily ba,s .aru:I ~tu~r1esl . 

6. J £qu1 pment prob 1 em 1 n themt ca 1 ~.Y . contam1 nated water env1 'll"oriments t 
prtma.rt b due to P-e1t.rol 1e.um products., is wen de>e.-enited. cnve:rs frequently 
. nter these e:nvironments resulting 1:n detedo:rathm and f a11ure of equfptM!!nt •. 
the problem 1s, not only e:icpe:ris1H but ca-n bll! lUe thl'1!6tei"ling. Equipment 
d1tt ri ur.at'I on is l"esporiis 1b 1.e for- at 'le.as t one· f at,a11 i ty ,and undoubtedly 
resp0ns i ·~ e for •aoy t nc i d'ents of diver exposure to the cont illllllt nants .. 

6,4 The,i"e lhas been a very Hm1ited use of Re1110tely Oper1ted Veh1cl,es 
(ROY) technologt 'In respon~e to 1che-ic:al re l!ease sit.11.iations. Based {Jn the 
1u1-a 1.)'~ hi of u nde-rwate:r· a:c:t J y'I' t,y that wciu l d norma Hy be usef u 1 l n r"1Hpanse 
to sp n 1 ~ 1tuat1 ans,. ROV!i !may be i,lJb le to contr1 b111te st gnH 1ic~l'iiit1Y by a.Hewing 
c·e:rta in unde:,.,.,.a.ter a.ct, 'Yi t 1 es to be perf'oreed .,., thout haw t ri:g to -risk p 1 ac tng 
a dherr 1n th:e- water. The curren1t . :s t.ate-of-t'he-ilirt ~'th th~e 11eh t c 1 es 
1iQl1ts their- u:sl! prilllOJrlly to tnspect.1on and e11oil.u6t.to11 of unden11atel" 
concli t 1 ons to dete:ral'I ne wl!'tether 0'11' not a d her is 11e-,cessar-:Y andl to d her 
;11s:s. 1 shnee· h'S·k's to i nc:reas:e the safety ilndi effect i venns of the d her 
wh11 e In these e:nv·• ronrnMh. l1nd!nn1.t!r v1 s ~bi 11 ty ~nd enitang lenient. ~fie 
w i ewed as the two •st ser·I ou s p~tent 'I al dr""'b ack s to effective use of !ROVs 
In thl!'&e is~tuations. 

Because- R.O.V techno 1 ogy ·ts so, nl!llil.. the:rl!!! wt l 1 probitb ly be raore v~r ·1 edl 
illnd nliable •·JIS!es af tlhese veh1df'S in spH 1 .. 1re:s,cnse situilitions a!S deve:fop .. 
111ent. of U:!e oV~ 'ra11 .ROV 1ndu'St.ry progres.ses~ 

SECTU1fl lJ - 5Elill'.CTION· OF SPECIHC SE:LF'-C(JllTAINED EQUI PMEHT AND PROCEDOOES FOR 
BE OLOGJ CAt ~Z.MDS 

13. l A.~ a rMru l t of ear 1 i!r- NOAA ifllOrt. ( 4) 1 t nas, been d@mC!ns trat!Jd 
conclu:sh,ely tr.at dJ·tve:rs do face bio'logic:a.l hazard! w'.heni they enter IJIO·lluted 
W'l'tell"S ~ ] t ih as def i n.ed in genera 1 ternl5 the: ~c'Op!!i!: of the: biilcteri o log'i ca 1 
~ua.rd. 'lihe probab111 ty that ,111 v·1rologicat haunt exhts as ~en c.an be 
extrapolated frOil! da.ta 1uH1ble t~ the '11iter-a.ture. 

lJ. 2 To quint 1 fy tlie 1m' crab' o log l ca 1 huard a d her c.an be ·f ,ac 1 m1g a 
1111·ate-rlxlrne i nd1 ti&tor orgj~i st11. known to a.dhel".e to objects. subl'l'le'l"94!d 1 n 
watet'\ t. e. Aeromonu spp., ·w11.s 5turH Sid t n great de:taH. A@rl:llllO,nas spp. 
hav-e b-~ei'I• imp 1 'I catedi 1 n d~ ·seue ~nd t t ts nOIJl cons t de:ri!d to be a pa.ttiagen 
t pab 1 e of' caus t ngi wi.oul ·~ nfect 'I or:i s., '91S t.FOente-r it.is. and other d 1sea.se 
S't,tes. Fmrtnen•n··e, 1 t 1 s ilS~oc 1 ated! wi th 1po 11 u t iG'.n. Aerom_cnas WiioS fo1.1nd 
1 n s • 9n ! f 11c,nrt. nhtlllb~r~ i n a ~rno!it f!'Very d 1 v1 ng1 area euml ned 'In iEM :s. sotudly. 

13.J Tliti· ab11Hy to d!is ·lnfec:t or de<eontam1 n1ilte a dihing: s.u1t:i frvm 
b~e 'l~t ~o 1ogicii1 c011tami:nat i on so1 th art th~ di wer 1 Si protected rNnen Temov1 ng 
i t 1 as il'e 11 as. support. peTsann~ 1 a.~s ht 1 n.g thil!: d i·v!!I"' and 1:1,ar.1.dl 1 ng the gear, 
!Iii&& c:onf i r•d. 
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U. 4 l n, the absence r;f timecU a.te" oo-s l te, ilPP 11 cat i c:m of t~~ts tD 
en 1Lu1.t;e· tf!\le e:ittent of ha.lards at a pa.ru ctJJ 1 air- d1 v5 ng s. lte.., 1 t f :s rec"olfli:lended 
thd coHlal aTH.~ {e.gL ih~rtor-s 4-"d other sH:e,s near cutre~J rcutinely i1nd 
roh111milH.J' l:le ~ns ·lde:red t.o lb.e b-acter·iologicill ly ocntamrhlated from "' d·iver 
protect ton s t.a.nctpo h1t,. and: app:ropr~ ate ll'll!asures be t 111!:.'l!!n to pr·otect tit~ 
dher. 

U.5 The· lllO'it efftec:tha bact·B·r1:01ogic1fl pri0tecth!!!: ·ge;ar and mode of 
ogerat ~on 1 s as f.o 11 CllJllS: 

. Slit1 ts: Tnie s tir:'ldlt"d op en ce I l u ar l'U~·oprEne wet su it orov·i des only the:rma 1 
P"t.edJ on.. Desi g;nedl to be f lood'ed durr·i ng dli vi fl!h the tNe:'t ~H.111 t prcvi de:s no 
barrler :between line dive:T and Ute water . EH!causa of Us s.u:J"f ace t-e~ture the 
wftt: su'U: p1 clcs WP debr-t s from the IJililter, a.nd on r'!Ot be a,dequately c 1 eaned 
,arid dis:1 nfected., :resu 1t i n9 in t 'he a1c:c111mu 1 at.ion of 1 nf ec:.t fous mater 1a1 and 
S!llbSieq111:ent ~ r:if ~t·~ on . 

Tlu'(!e br.,11\ds Qf Yart .ot:!-le 11o'hi9e ifry !!l.U1ts we:re tes:ti!.'f.l undeii" the: e;arler 
~AA study! Un'i su 1 ti Agu.iJ la.;, a.nd ~ i k 11J91. Al 1 prov ided exc:e 11 en t ba.irri e:rs 
for d!h 'e!T pflotec:U on.. as:sumri ng no 1 e:illka~e a.t cri ti ca 1 po inl5i, e. 9~ a.rc1.mdl the 
f a.ce s_ea.l. Di f fer'en:C:e$ 1., dfect 'lvenes.s 'llel"'e q>pa,-e,nt. hofllever, espec:h n1 
in eiase of dis 1 nfect ·1 on. Till rough r ins 1 ng af ler use- and spr a1i ng· wi t1' a • 1s1 :n
fecuot his. ide .a111.d .out, f01lC11Hed' by r ·h1si11~h should awo1d i;imaible i nfection 
of the id ht er or s upp(lrt pe·rsom1e 1. 

Aqw.ah 11md1 vn i n9 suits r+espon:ded ver.1 •elll.. Ei9.th wbs e~uiny ei!ls11y 
dl:s1nfected. lreatnn:t recolllll@ncffid is a fn!:sh Wil.ter rfllils:e, 5-min d1-sinfe.ct1on 
c.onta.ct U~, tho.rou9h fresh · 111ter r1 nse. ilnd a'h,. dry~ ng. Becau:se of the 
Ii ·I gh ~um1 rd i t .1 atJDosphere 1 ns i de t hi!.? su ·~ ts , the 1 nted cu•· sho1,.11 di be expO'Sed a.nd 
subjected to dh1lflf·e<:Uo111: .iJS l!l!eH . BeUdine, .-a,,, and Zep11Dtne dis1nf'ect
a6'h C.iln b.ce used! wit!h .ap,pro.x i 11.- ,e·ly equ hi'a.1 e-.nt r-es u 1 h. They shou 1 d be 
iili!PH ed us i rig a p.-essud ze!ii s,pit1yi ny ,appiaf'11tus. f Or." b~s t effiect ~ 

IH1sk~: AGA provided! good pn;rte!cUon, when pro.per-11 ·sea.led w1tlh the dry~ 
·suit tiood Setter" pt·otect ion,. but H -.i t 1ed iv 1 s I bH ity, !fllas af ·f.oT"d~d by KMB, 
and Super llte 17 •tSik'S. D"s11ilfect ·~on• of these otece·s of equ·,p:ment is best 
!tCOll1lHshed by ·thorou9h rinshl!;h, fciilllowed b,y wiping the h•ter1or !fll·ith 70' 
a lcoh-Oi 1 am:i: a 1 r ...,dryi ng. 

Air Su,plf (}emaind flied! aj.'lpeared to be lesis of a problem than free 
flOllll, esoec: af7y -wheo c~nicat.i<u'lis e.qu1pment 'Wii'S t.m!!.d with the rna.-sr.:. s ~ lfhen 
the 'fll"'ti@•f l.<ni! motfe lf!faS 'S top11ed aodi f'e-s. U1fted I di.iii" 1.ng Pf!!" 1Qd$ of ta 1lc1 ng, the 
dt \l"e r. rec.e i t.ted iUIJ .a~ros:o 1 of !fll·ater 1111 h'1 s.lher ·f a<ee, a potential b ~uardous 
coriditfon h~ poH uted •"llters~ ChiMg;es 1n thi! des:~gn of th1s equ1ipmi!t.nt coulrJ 
a11ftw1 ate. ·the ii!r"Dbllem • 

.cl e.oir ly, the n~ed ex h t.s for careh ·1 dftd Uiorough as ses'S!tt!ent of th:@ 
,pot.,e:nt 1,11 batter Io 1091 c1·, haurd ·to di ff'ers 1 n any g i we d1 vi ng are a. hi'I 
~ne:ral, cla:rf ty of water 'is POt a good h 1di c.at ·lon of' 1r1tcrob101og1ca1 [h.aza,r1d 
{Oi" 1 ack. of it.),, ie-vl!n ·t hougnpo 11 uU on may be obY i 01.r1s •. B~tc t.ed o 1091ca1 
an.11l..)'sl1s s,1toul d be- donet if not r-eg~ 1 iar ly., th~'l!I at least in 1t 1i a Hy~ .Amori9 
the mo'S. t c:~n iinhi:t tons oc:curr 11119 i o d hers 1;1nprotetted by suit.ab 1 e geii1.r 



u . e:J1.ter111a~ ot1t1s. an infectton th!t ''" :be agg:raHted, as we 11.a.ve repotted 
t n th 1 s study., by lfll!lr, n9 protect 1 V·& d 1 vi ng h{lods. Accord t ng ly, t t is 
reOOITl!llemt.ed Jn·<1pllyl act 1 c use of acetic a.c 1id ea_r draps under all ciTci;mstances, 
Such 191!!d1cat1on h readfly ava11able. 

13.·6 lf a b1ologfcal ha.urd h susp.!cted, a cu·rrent btolo~Heal einal,ys1s 
of the body af wat.er nt.ay be .aw ii H ab 1 e from the 'S ti.le Ma lth department.. lf 
current bi a logi ca 1 inf oi'1Tld 1 o:n h not avail ab·l e, s aq) 1 es Clfll be tuen and 
analyzedr i111na·tysb t11he ·Of a s-..·ie for btologtcal hazar'ds is generally on 
the o.rder of rt.lays. l f the sus:peiet1ed threat Just If tes th.! de 1 i1. .an an.a l,ys 1 s 
should be •ade to subsUnU~te and identify t 'he bio·logical huard. i'f, 
h OlfUer. a Mo 1og1 cat nu a.rd is su'Spected Hd: the crit k a l1 ty of the inc ~dent: 
l"eq~1.-e'S thl! us'!' of d 1;vers trut pf'events b 1o log tc a 1 1.tna lys 1i s, the fo 11 ow·1 ng 
safety measures. ~hou1rd be 11.1sed: 

A. The divers, should have current 1immJnizat~ons ( ! .e. app:rO'.pri ate 
prophylactic proc.edures should bf!: uHd) . 

B. 'The d·hers sfil()u '~ d be CQft1> lr!t!! ly e:ncaps u 1 at.Ed to pl"'event. con
tom 1 nat ton. 

C. The di ve:rs shOu 1 d be tborou,gh l y df!cnnt41T11 n ated or-1 or to d~u1 t tng 

SECT I 0 16 - Hf AT STRESS I~ E1NCMS:UlAl£D 0 l YERS 

16. l lhis: d 11 HT' l s .a \ieity poor j11Jdge of 11 is. awn thenna 1 st a.t.1.1s~ 

16 .. 2 The onset cf sert·om: oonsreqHnc:es of hypert.'li'lena1 ~ can oc..cur abrupt
~ y tnd of ten without Cibv1 ous warn 1 ng. 

l 6· •. 3 lf hype;rtherm1 a h Pf'·obable" aJ)~l"Opittde mornitar1ng of the dher-•·s 
natus 'jhou1d be ·Conducted.. ·Breathing r·atie di!termfoe<d by sttnd~rd cma.ini
c a.non eQ u 1 pme1d: c: 1u1 her a s i ~ 1 e and re 1 hb 1 ie methodl~ If a111 e 1 evated tii".eath
i ng rate does not return to nomal (f1cr the P61'"U c:til ar dher) wUhln h10 
mtn1:1tes after a dher I ·~ lnstructed to s.top 'iii"Ol'k., lilyperth~nn1 a should be 
s1u,.pected and ·c:orrec.t lve .act i 011 shol.li 1 d be uten.. 

SECT lON 18 - PERSO"HEL PROT£Cf lON FOR SURf AC E SUPPORT OPERA TJ ONS 

18. l fr·"''ininrg i~ required of ·~uirflte !;;l.lipport pe11~onnel in the utH 1:u .
t hm of the type of pro tee.the g;ear· used! dud ng d hi 1i ngi and subsequerrt decon
a1111nat1 on opc.e:r at i.an'S • 

SECT WH 19 ~ I ICI DEHT E.VALUATI ON 

19.1 osr: •·s iNH 1 10tc:as toniaHy get 11 C:~.u;ght up"' 1 n the to:ic.ic:a·l·flQY of tlie 
respo'!11se.. a.nd .i ~ ·1 1 IJ(:cas. i 004 l ly lo·se st ght. of th.:e· mare c°""1GO ~d n1nd.¥ne 
~He c"°ns hferaHon, Le. c:uc.ygen c::onte11t, eiCpl os hie i ndex., etc. 
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SECTlOll 20 - f I ELD SAWL.1.llG Ari! Atilt 'YSJ S 

20 •. l SMGHing 1 chent,c~l d~ ·rec:tly ·fir'Om ~tS< conbJner 1s iPreferred . 
However-.. if di rect salq).Hng 1Si _ not rpossible, :sa.1Pl es •lY be taken do$e 
·d0Mrrs:tre111 of t'he cCJnt .a, mer~ :S41!1P l i ng 111ethods may r·ange f ll'Oll t he use of 
convenHooal UJ'fil!»Hng equ ·lp111ent to Ute use of r!l'llOtel)' cantr.oHed wen1c1es 
f Ort" sap 11 ng. 

·20 .. 2 Once a s~le ha.s tbeein u~en., 1t rnu~t be analyzed. Converit·1ona1 
por taib 1 e ana lys ~ s equ 1 pme111t wi ·11 provide ·rough quantitative data a'bout the 
chmtc:al 'Mih1d 1111iay or my not be- ade.qoate for hl':-entifyingi t he chemical. The 
t111fl re~iair'ed for ana.'tysds by portable equ·1r-nent i s 9ener~l1y only . ., few 
111hr11tes .. l f mo re prec·1 'Se i d1mU f h:at i om of tlhe chemi c:a l is requ1 red.. mob i 1 e 
1 abilra.tod es are av1i l ati 1 e :th~ough var 11 ou:s gove-rrment agenc: 1 es .iJnrJ. w111 
P-f'O'll'M.e precise- analys1s of the saq11le. Analysis by a moM1e 1.ab wnl req,utre 
·from a f ew 11i nu te-s to a fll!'lf hou:rs . If tin.e i1.l1imf5, ·COnverrU ooa l 1 abOr'i1tO:r t es 
111ay be: used! for s~le lf11~ 1 .ys1:s. Tli11! total time r 't!lqu1 r ed, 'indu~lhlg 
train-sJ!Jortat1on and ani11,Ji.f5 of t he s~~e, 1s 9enell'<lit1.Y sev~ral hicors~ 

Sftl 10~ .21 - H'l\lARD UAlUATl.O : '''GO" OR ~eto~OO" 

2'1 1 Evah.1at 11 ons shou 1 d be made to determi1ne INh-ether too much eq>il11.as is 
1 s be 1i'ng p 1 aced ·On ~M''S t caselll ap;proathes whef' respond'i ng ·to a ·1i1aurdous 
substance· sp i n or. re lease + 

2L2: The Kar-1ne Safet, 1()fncer (MSOlt On&Scene Coor--cnnator (OrSC) or 
Res poose i[)ff ice r (RO l mus 1: b~ a 11 o-wed to ntake the decision t ihat "lllO d 1 w.ei"S" 
or '5 u:rf a,ce i)ersonn~ 1 enter 11h 1gh1y"' 1co111ita111i nilled 11hot ni areas . 

22. 'l V·o 1 at He subs t111tes. IBl'JS t b:e tons t dered 11dum tfs. 1:ng d ht ng be1 h .aAd 
s atur at 1 on s.ys t.eitl'S • 

22 .Z Pr·eHAt c~rci'ar11 ava1 hb le radfo co11111rn1cath;in s,ystei.s do not 
always. ·51upp ly treH .!lb t@ or comp letel y 1ntel H 9i b 1 e seri.i ke. Tlil is -s 1tuat1011 
CC)ill1} l 1 cates t he s url 1c:,e :s.uppart of d t rt er t.end·i mg and al so add!:i add1 t f ona.1 
ii" 1 ·sk lo OP'Bra.t 1 ons. 



SECTI~ 3, 

~EC~EMDATlQNS 

lhr<0ughout th~ course of this project, as ~·Dlt:.1itions and ,answers W!!Te 
'Sought to Pl"·O!f i de !dequa.te pr'Qte.ct 1 on to dh'e:rs engaged 1 n operat 1 ans within 
Mo 109~ ca Hy andl/.or chm11cill111 eontM111:n at.ed waterMa,s., •re and mOf'e qllest iiom; 
.ond tmk·ncnm:s were revet le~ . As. ·was stated 1 n the cone 1 us ion sier ti on. th~ 
need fol"' thh manual is immedht1e. Due to ttme Uld budge:t 11m1tatto.nst 
project priorities wer~ iimned t 1tely indent 1if i ed iilnd pursued. A lthogh S·ome of 
the f on~ 1 n9 rr!Commendat h:ins we'l"e 1dint1 ff ed ear"ly t n. '~e fPiT'Ojet:.; but not 
"'n{laged, does not s 1i1gn1fy that the}' are m1nor o:nes and need not be pti·rsued. 
111t ~.a 1 a nee ·of Ute r,ec:onrnend:at 1 ons are the res u 1 t. of ROil! know1 Ag the 1 im1 ta.
t hms cf our newly .aG:quhred t nowlecfge, and ..-ee-!nUy tested .odU1ed d1ivtng 
d!res ses . 1 t 1 s t)ooed that sOOH! or th~ f·o 1 lo"fl ng 'I terns w'i 11 IN!! !lat 1'f 11ed 
thn:iugll actual operilt1on!al adapUUon. and that other<S wf11 ft nd SuPPOTt from 
appropTi a,te sponsor ~gene t es . As )11 '1 th th:e· ocnc 1 us t.0;.ns. the tec:Gmllendat ions 
ire preseriitedl by sect 1 on ,. 

SEiCTlON 4 - D.E\lflOfftlENT OF fHE MANUAL. Of PRACTJCE 

4. l A surqy of d'h1 11"1g ooerit10111:s pTert i ·r:ius l y c:::onduc.ted' in po'lluted 
.,de,. e11v1 ronme nts s!hou l d be 1mad~ .. Th~ col!)l)erat:I on of the B,a.ard of Di r'ecto.-.& 
of t 1he A.s.suc:ht 1011 of D1 v trng Cont .. actors (ADC) shou lid be so H c 1 ted 4!t the1 r 
~e__ict .annu1a1 •et 11ng •H:h the efllQh His of the purptrs,e to be: f 1 nd1 ng. guide H nes. 
ta hel~ rath'r ·tnan rules ·to n :strict. The Httle tnowledge ac.cumuh.t 1ed to 
d1 t.e ~· oit-s n:o a-cute ef f'ects. of"Po lluted wu~,i- di w i n1g ,, bu;t tile pg;ternt i al of a 
prob 1 em exfs, ts and tbl!!'fr .ass 4 s unce ""n 1 he lp de1terrn1 me 1 ts •agn i tud'e . 

4. 2 TecMo~ogry trans.f'er of the Information enc:lo-sed in this ln.ter1111 
f r-otoco 1: must ibe m.ade at t~e ·1occ~1 reg1oma 1 1 ewe t ., TM s 'W(JU l d ia.1 lo- for 
'Spa<: i'f h:: rs:g~ ~na 1 ne~d~ and s.1tua'l t ems h lb& assesis:ed .l)n,d adl"'e-ss,ed 'l!fit h 
regards to huordous unden;ater operat ~ ons; .• 

It. 15 t~ere rore s tr.on91Y reit~nderJ th at one· d·illY 1ntenis11 ~e tec:hn·I co.1 
owerw 1 e.t1s be pi"'es,eoted at var1 ou s, EiPA reg1on,ill1 loeaU ons h~ lh-e next year. 
The pufl)ose of thh sem1narlworksh·DP wuH be to thor,oughly fami 11adze 
re.g 1 ona:'I tit rt ne Saf et.)' Of'f i c@rs and On-'Scene!-CoOrrd tnators to th& ce>:nt,@nh of 
the Manual of Pract1ce. Th 'IS w~uld tnclud~ U!e 1dent1f !cations of undentate~ 
re!ii:poMe ta1k.s 1 ;problem1 t111di ~ pi H 1de:nt1 Hc1it1on, haur--d eva.1ua.t ton. llfiDdined 
dih"I f'g equ i pment aiwa 11ab1 e for response, protect~ on 01f :s.ti:rfate support 
opetat 1 o~s. amf cf,ec'<lnt iilJlll nat 'I on p·,.ocedures. 
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The sHes 01f the s~1oars are proposed f r ttle fo'l'lo•ing: locations: 

• WasM ng1tor.i ~ O .. C... (E:PA R;e9t ons I • It " U 0 
• A;thens. J 1M (EPA Reg 1 oni l v t "I) 
• CM ~ilgl) ., lt (EPA Reg! ons v it v·r E) 
• Se .. nt le. WA (EPA Regions Vl H " U, 0 

'the '5<!1111 nars 1!1110~ 1 d b! strcng:ly Tecoamended for GSC 1 ~. MSO 1 s, TAT,, FIT, 
and 'U.SOO Str·Ue· le.-am oel"SOMe 1.. U. ts 1 1. so hoped that the$e S:(!ll1 na:Y"s flllou.ld! 
be made open to t'lie gimera 1 co.ten: h .1: dh1 ng 1 ndustry a 1 orng wi t.h otner 
1ntere::st~d go,.,ernment~l 1genc1es.. Thit fo1low1t ng ts a p.ar t Jal lht of the. 
var"I Olli'S organ1uU01'11 who 11111e requested teop 1.es (If t he nn.a1 Manua 1 of' 
PracUce: 

fR.auona.l Oce1ndc at1dl Atm:osptl>-errh: Admt.nistr-1.t·lon 
U .• S. Nli11.va 1 Surface V~illp;ans Cftmt&T", Da!h 1 g;relil, VA 
'J .. S. '4a11y E'xpertmental 0 t vi ng Urrl t t Pan!!mla CU.y, FL 
U ~ s. N!!!va l Medi cal Re:sea'rch C1e;iter, 'Bethesda~ MD 
u .. s. H:i11.val Supe·r:v·1sor Llf s~l'ta;e-, WashfngtOil, oc 
U • S. ~i!l.va 1 Superv1 sor of Ort v1 ngi ,. Va:s.hi nqton , DC 
ll .. S. Coast G.1.1ilrd, MaUo~al S;t'r'Ute Team., E'.Ht.tbeth Cit.y., fitC 
u ·• s •· Coat$t 6.i.Ulnl IH@a!llq1.1Jart.ers' !hi as Ii 1 nsrton t oc 
U .. S. .~rmy i::orps: of Eng1inee;rs. 
U.S . D'ei1:1artment. of" E nef"9Y 
Urnde-rs@.i!i! Med kill t Soc i·ety 
Coos.tea.u So~~ et_y 
As'Soctalton of Ohi n:g Cont'l"i11.ctors. 
'-''lk. ~ng D111111~ 'Syste1ns-
S lf1e1t1 Se.!. Sys.tens 
01 v ln9 System~ I nter-n 1t ·1 OM·a.1 
u h'!!'rs l n-st. f tute of TecJmo·l ()9}' 
Suhocean tc Cansun anb it Inc . 
. Nmt: 1 ear Sti!rtup Ser~ 1 C!'S 
tOcea.~ Corpor-ilt1011 
tlnher-s1t.y a,f Maryland 
l1:1 lern1t: ion1l U:f!ldeNd.l!'r ContractoTs 
~i1!1111ton Research Ltd. 
1' 1rg1n1:a H 1 g'hway Res-e iln::h Count 1 l 
Unhersity of ~ell¥ Or-lems. 
Dtver locil Union. 1026 
'Webb As:s·oc 1 des 

'SECT Ul 1 - HAlA.ftDOUS SLnlSTMCES 

1.1 Fede-ral tr-a'lspor-t~Uol'I! regu1 at'lolll:s. should bE chec'ked ais. to ~at 
111·ty;pes 11 and "c 1 a.s!Sie'Si" o-f c::hem 1 cal su.b·s:unces are c~rr 1 ed by bo lk r.ater
tra'fl8porhU on . Le. bargest ·tankers:. Thh i:nfo"'ation ~ould be t'.hec:ked 
agaln!t t~e. JRB Associates; ~po-rt. entitled: '"'EvaluaUctl'I ·Dif the mH! of Dhers 
and/ or R,emote l y Operat&d Vel'l 1 d e:s h'I Wa.te rw~}'S Con:t41R1 na.tl!-d by Hazil.-.dous 
SubsU.·tites O hicharg~·!io, 11 !by s. tev·,en A~ M'Ct·e·llan_ f ot allll)unts ,, freq:u@n.cy, 
gecgra.,M ca 1 1 oc.at10t!:S 111d types of chet!l!ka 1 is llftOS l frequently sol Bed or· 
rei e4isied .. 
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7 .. 2 Long 1tud1n•1 s tud1 es. :shoui rd focus on ·tox t c cheai ca 1-pilthogen 
tnteract1onrs. It is ernicai1 to k.no;t what syn~Tghtk effects may occ:ur, 
eohal'!JC1~ 1nf1e~Uon and/or .cf1sf:!l,ilse . Da:U1 9.r\l:thed'lilg now on t'h·is aspect of th~ 
hazud of dh1n9 tn to:ic:lc;:, che111icd -a.pills in se-.11g,e-p0Hutied areu wtn 
!JU''!Ven;t serl ofi prob 1 ~s dolfr:t ttie road. 

SECTlmi 19 -· USE OF ntE HAZAR'DOIJS SUBSTP..NC[ OATA SHEEl' 

9 .1 Tra. fo1 ng h nl!.edt!d for OSC 1 st M·SO ~ s and ~o' s h1 the ut1 H zat 1on a11d 
ll!n~eni._and1ng of - res:ults obtat1ned fTCJll rilpid f ·Seld response !ltOriitO'ri ng 
e>Qu1pm.ent such r!S, t.t!e HIU, OVA, M1croto.x, li'hotovac,. ""d: Ha~'h Haunlou<S 
Hateriah ldenUficu, ton ktt. 

SE'.CfJO~ 10 .. 0 iJ l F(G, PHYSJOLOG1t 

10 •. 1 C'Or'lpi"l!U ion Of t~ it V"PO.I"~ 1 n the· .atrnosph~r~ 1 n di Velis breaUJ i ng 
air must 'be (.0!'is.idered. At ele-1/ated l)r1essur,es llJC~. t to.11;~c gaseous mahrhl 
become 1n11:n·e tc.~ 111: i c. 

SECrttm 14 - MODIF IED Sl!IRfACE - SUPPO~lEli> onnm SYSTEMS 

U.l Spec~Ht protoc'il·l aod pr{lt~dl!l·res need to he estabHs:t:led for post
o·pe,.a·t.1·on 'I nspKt1 on and rep l a&!ll1ent o·f i nter-na l parts 1 n brea.t.h tng app11.l"atus 
(djaptu•a , s) and' pr-ohctiv~ clot'hing . 

l4. l 'Fw:rther testing and e:va l uati on of s,u it and tte l•e t E di! ·f1 cations 
are neces:s.ar.y w ~th v in·i ous hua;rdou5 enY 1 ro ·· . !'I.t s icon$ ider·ed. C:O!TJfi'Uoi Cf•t 1 on 
be~e<en agem:. i es and G·ompantes nted to 'be s lreng thened on ·t.ne e.ffrect 1 venes s 
of t ese :modif1cat toris. The 1inuf a~turers themselves are inter~st~d In m.a1ch1.9 
the- eQu111me-:nt more rers.htaot'i t'.he mod1flca:Uorns. for" po'll uled water ~.y have 
use:fu1 .adapUUon to t 'hefr standard model~~ · 

l4 ~ J An ang;01ng li s ti nrg of anuf a1t lt.rrers 1c:~rre111 t ly produt tng mod '!f 1 ca
t.1 ons of diving e'qul .!flt f ·Or -use 111 polluted watt'!rs should be ade .awailable. 
The 11; st shou 1 d, be ooein- e>nded to al low a.ddJ·, t. f on a-s 111ew i t-ems or e011pan i es 
develop .. 

14 .4 lihere 1 s a need fo·r cbemt·c a·1 rnder h .1 c:ompat'i b 1 H ty 1 nforma.U l)n 'lo 
be grouped accord1111g to su'lit model'S. (both srurhce ~nd u1nderwater); and the 
che1·i ca ls tfl;ey 1'0U 1 d come i ~ con ta.ct 1'lt'h ~ Inf ortnat io:n ~hou 1d i nc:l ude th! 
_ : un t ·Df expos:ure t 1 m.e ilnd \Iii!" ious ch - ! tia 1 concentra tf ons the su1t rnilterh 1 
is subjected lo befor"e Hs 'lr.ttegTny h . rendered ineffecthe .. lnfcrr"lllat.fon as 
to c: l eain.ab1 H ty of t:tl!e spectf'lc !lit.lits a11d mater~ab with res.pect to ~hkh 
spec 1 He decontam in.au on so 1 ut ions. should a 1 so bie 1 m:. l udedi. 

1.4 .5 The N·aval Su!l"fait·e we~pons Ce'nterr h current ly eva1uat1ng c'h ical 
pll!!rme1 t ·hm r~tes of var 1ous COlnlllerc: I ai Hy .an.1hb1 e d tv 'ln,g dres-s mateil"1 al s a.111d 
~e lmet e:ichaurs t d 1 aph'r"arn.~. . l t 'I ·s ·reCOt'l'flte•Hled t .h ilt 1 f a s~l'.Jel"' I or su 'it rnater ta 1 
i's ·found, protot.)lpe d 1 v fog dir!!.Sfl 'S 1be Utorough 1 y e'!il a 1 uated wnder th.1! cont:ro 1-
1 ed ctiernlc.a l d:tve tank tt!st env1 tonment wh'lc'h -was de1ielopoo tmder thh progr-am. 



14 •. 6 Invest i gat i:Q"'S· Shetu l d !be 1nft1 alt:ed in e·va 1 uaU ng the iNart y l«-14 
·se1f ... tOlllUfned rebreather sys.tern fo-r- "oss1b1e fun enc:iaf)suhted dher- OOl!'l"'a
t Ions. Th1:s snte111 would eti1Tdnate· the need fol" surface ·iilir SuFJl'l ted s1st-.,. 
cori"es;oond1·119 umbil fc.1·fl's11 r'e:duc·e t 'he 111umbel"' of surf a.c~ sup-port pel"'s:ormiitl 
arid all cw for f'ru !111111 l:l'llT!ilng op!:r.at.1 on·!i ~ 

SE'CTiON lS - USING SURF.ACE SUPPLIED EQUlP~MT 

lSrl The. tnf'o at'!ont techrr!qu@s and equ:ipment •dewelops.d 1under this 
pll"agram wHl bi! only .~:s gocd as the irtdh ·ldiA~.l' s t .. aln1ng:~ It h stl"ongljl 
l"et~ridedi t ha t NOAA, EPA. and the U5C'6 deve'lop a •Haz.atTdo1:1s. flitaterfals Dh·iirng 
·Opel'at'i on-s Cou:r"Sel!i v1' 1 ch wou 1 d b!I!: ai:tm1 n:·I ster!!d under' tne cutten t l)AA tT"a1 n ~ ng 
pn:igram. This COUT"S·e: w1J1ld be a.v.a:U!ble to auaHf ied •ll:HaT'y . ., 9overt'.1ment 
-nd :se l e;cte:d ch·t 1i a:n d hd nglrespol'ils e !lref'Somre L It i s e.flv·1 si ooe:<d t f:!a t -such 
iJ. ·eo111ir'S!i!: fiiilOO d: be ·set- t1p 1 n tlhrl!e $epar de liiil~I!:.-1 o-ng ·pha.ses. 

The rlr<St ..,,ase would be comp·letion of tne EP'J\ Hn:a.rdous ate:Th.l l11cident 
P'espon-se Ope:ra t 1 o-ns Co1.rr'$1? located 1 n Ed:1'S-0n.. rtJ.. Tfte -s,!.cond ph4se wo1.11 d be 
·f he :days of •Ha"ds .... oo• :s urfaree- supp 11 ed d v 1 ng. Oi'f i"!t 1on!1 t rra t n i 119 w1 tft the 
newly modif1ed c::hefllr1c:al dhr'ing dre!j·s at tne Uride-rseas Weapons Towef'., WhUe 
Oakt MO.. fh~ thi:rd 'Pha:se of t~e itra'h111ng W!.rld be a rird!.ek. o,f act·1.1a.l ft@ld: 
op er t :i ori a. l tra. hd ng ~ 

The dh1i ng -sntems would 1n.:·1ud't!!· t tie. u*s. ~"1 ark-12' S..S.D .. 5.. t he 
Super l i te l 7B a'1d ·tfie He· mai1 SS-20 t ~ 11: miated ~1 lhi ·modi f"I e.d hearvy dut!f 'V ·I k 1ng 
df'y s LI ts er fn!ated wit'h a "S1o1:it Under Su it" (S. lJ. S. ) SY5·teo! ·deve l·oped by 

OAA.. ne 'Sup,e:r·11 t-e 178 ha.'$ been !!KldHfred to •m:lude a s@rh!s ex.hau-s;t valve 
(S .• E •. Y .. ) il"d a ~ecO'nd ·stage diaphll'agm protec::tor-.. Vfldng df'y -s.uU:s wctfld ~h.o· 
be 111til i zed wnh ·.G •. A. fDiva.tc.'f' ful1 l f'ic:e a51c;'S f or si lated response· fo 
pat o~en. • c:.a; 11:.y c:t1n·t amtn.1ted waterways. 

To demo111slri1.te ea.ctii :>ystemi" a. niumber of tals li!IOUld hf! p:erfo~d O'f'!r" tl'l.i! 
!i da.Y p@r"loo., he tais·k::s iem·bioned a:t this. ti · i:r1dude"' !but ~re not limrte.d 
to, ttile ·fcil O'!i1'1i!!g: 

l. UndetNAater loc:: au oo tecl'1'1 iques u'S i ng: s~arcl!!i patterns and P·i nger"' 
lo-c. to..-s 

2' .. IFM!e. Hquid/'SoHd rec:ov·ery 
3. 5-l!d 1!11i!n1t s amp 11 l!l!J 
4. CuT"r·ent e-ter" ·•rn:s.t.a.rl !It 1 on 
5~. [)r .·· ov ·er~ack ~"g: and ll"'E!Cove·ry 
6. n di!!! gau~s: ~ H 1 nsot a. ll aUcfl 
7. U:ndtl'W _ ter Cutt 1 ing: 

• Viaicu:!J!!l Teftiio¥'a l <:1f cttem ic a 1 I y cont~i n:a.t.l!d se1:Umer1ts 

To fur tl!ier- enha11ce tftl! e"erc: hie, .1 l v ing ~c-tJ dentlmar1a:geme11t and .ti~urthiiY Si 
en'J! i ro.-ent '5'teoar 'tos wnu hi! 'be hicorpor-ated. 01piera.t 1 on ""oii 1 d b~ .stag@.id fTCJft 
both doc ~ 1 di!! · tfl'f.' harbor r ·i!Siponse and f'Toai a work tu~ for- ~hip board sh.akednillln:+ 

o·he:s. l!f!CN l d1 be s i:mu h .ted ulf1de-r condH: ions thlitt. w.ou 1 d requ 1Te •p•u·'sOnnel 
pro11ect ~ ont .111nJ r@,sp 1 l"'at.ory e~u i Iii . nt for 5U.l"f a,c:e d he tender's decont · I na.t torn 
of d1vers and ~Wlil,O ·rt penr:mnel. 



A number'" of diver.- !IYIC!n1 to,.hig sys.tens wuld bE ut·n h.ed d1rring h,az-ardotis 
di vil ng 'Sa!Rdl"ios. The paraml!hrs th~t: wou: 1 d be har.d-11r111 re t:e 1 emet:ry nmn 1 tare.d. 
wt n in:clrud@. inter--nat helmet gases '31'1d 'temperature., dher e1ectFOciard1ogr.-•, 
divet .core t.ientPer'!tllllJ"e,. and ·internal suH: iJndi he·l•t in'teg;r·Uy. 

l&1. l [~fo1rf1'1'a:·ti:Qn 5ihOu:1d be 1gathered in ~ teai.Jl11.1 a.vat 1 able f ol°fDate to 
a U ew Uie approprrh:le: on-·scene SUPftlil'""' hi or to dee: i de 1111hen the mD'st appf"'Opri ate 
·t l melteap:~r-atur"e. leve-1 un 'be ·read1@d before u.t 111 z. i ng: body coo 11 ng: de·vlces. 
lt lll'IUSt be T"i!'C09J' 1zedl that a trade-off e:idsts 1 n the c~l"'r,:Y'ln9 of ttie ~tra 
we1pt and bulk af tl'le coonng 11.mH ve .. sus being wa....er .. but le'Ss enct:Utibel"ed:. 

16. 2 MU nu;" t 1'19 the d her cool d!Jrr'I rig pred·he ,a.ind pos t.d! Ive ~u·ocedurn 
CUI be a.dvanhg@.QUS. 

SECfJON l1 - MEDltAL ~nDRlNG 

11 • .l Env 1 f'(ltimenU l /s ·i t.e mnon 1to-r1 n,g for ha.z:6f'dous ·matell"'ii a 1 s is c.onrs 1 der·@d 
more ap;prap.-ht~ t han l"iO tine, medic.al fll'ID0U:orhi9: 'TP'1.e la.tt1er sihou·ld be 
co!llducte.<J on a case b}' cue bH 1i s ~ Otlherw 1 se , a comprell-er.s 1 ve 1.1uJua t d·1 II' t rig 
ph.)!s '1 ca I stu'.Jui'I d canst i h1te ad:ectu~tie r·outt 1i ne iDet:H u 1 sur1;e i 11 ilrtC11! • 

.17. 2 A:-i;11:1rooprl .l\te ~ rmun t zat 1 ons ~h:culd be obt i1Jr1edl by dl1 v·1 n~ vl'ld sui;ipoT·t 
per!Srcmt'B 1 ¥11hD1 ciCJnduct O.Pera:U Ol"!S fn ko~n polluted wa.ti!'r. Routine; tetam.1s, 
t,ypho·' d. and ~a 1 ·i ·D·. High 1" i: sll. a:reH • G. ~ ·g l 1obu 1 t. n a:nd 1o·t her"s. ,. as appro.:p-· 
riate . 

17 .3 Available infon.atiolll: on ,aqu~t1c. pUl'logen abu.ndMU! arnd dt·s;tr1h<-u
t ion and tth~ ·i r <lru:g sus(ept.IJ!M 11 ty s:lil.ou lid tie cons.o li da,te:d and made a"' a i' 1 able 
·to lll@dte.iJ·11 peTs-amie l l!iiln.o t.reaJ dhetts aind 'StJppcrrt pj!,rs:cinl'lel. 

1lJ .4 A ·stud,y slhould lb@ conducted to detennrlne if tne con:t tna:t.1on of 11 
d her mi gh.t ffect. tn.e 11111}' nre c:111t be. rn:@:d k11 Hy t:re:11t~d, i !"I the eve.nrt. he h 
1 n:jured. l f cQnt.ami n4t ton ilk!eSi af·fec.t t...e~tment, ·t hen best e:!!it 1 mates; of 
proper t r eatBrtent s.hou 1 d be d@\1ie.l·cped ¥11he-1"e po~a i bl e.. A hot 1: r s.peci .al' 
eQu 11 PlfleJ'l l h required, H. shou 1 d: be ~ecured. if no k~own t reatirnent is 
.a\lill n ab'l e fol"' .a g,hetl Cl)ntamf i!'l at.Son" tihll!! IH;; 1 ng Supe"w 1 sar m~y elect to not 
aHow tUvi:ng. 

17 .5 Speclmei\'i:S :siho.uld 1:1@ forwarded for pi!"'-ccesstng to ai de5i~natedl 
1 a.bor.atary ta prov··i de a dat 19 ba$te: doc:Ulat!nt i rt'Q di v@:r wound5i ~ ·t1"fect i ans ilnd 
·& l 1 Rl!!!li~i!:s. d 1i rect ly itS.50C:i ated -. i th re:'!l;p.osure to the a.qu illt i c ·env i f'iO...ent 'SO 
·tlililrt a body of i n'f fi}TtJhil loo c: an be ·9 _ theredlt. f'tom •:hic::h gu tdeH ne'S. _fol" P.lil;'
s ~d 44'1$ and dh·ers: c: an be e!lltil"'acted t~ advl-'Ate the e'llerydAJi, prillc:t 1 cal medic a 1 
ca.re of· d fliers. 

17. 6. ~ seflr::iccmV<ers ion .s;tu~y sh:ou 1: d. i:>e· unde-rta.ke,n . 11he:l"eDy g.roups of 
d t vieJ'"S &re .i'ftO.R 1' tored p .. 1 or to expMure., dur h•g .an{j pos t-expos.u.re to a5~·ess by 
~erg hlg ~re 1 method'.$ .ac:tua:l e:'ilpMiuire ·i l'ld i~:noJ 09ic:a 1 l"'es;pcnse. S1J1rf ace 
s.uppfi}rt per5,o:ti1nel pr-ov~de a l.il.'$e:fol &entr-al group . as lf!'Ould ·cc-ner-c1a.1 oyst~r
me:nJ div I! ris. lo estimate d11··on h: e:icp0$ur-e to nMir- i 11e p.atl'logens •. "" i!.iUt1.rn11 surwey 
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o.f dhe:rs ~h.<1u1d also be undertatll!!n, In c:(m.j uinct1on 111'1 U1 t"-le se!""oc:·onvers ion 
s tudry, via. anru•al ph1s.h::a·m e:ic.aimfoat ioo ~ to ob ta 1 n a da.ta base w.a luab le for 
US-!$S i llgi di ve:r r·i st, 1 f' aJl'l.)I. 

SECT rnli t8 - PE:RSW.llEl iPRlffE·CT ror.t f(IA S:URrACE SUPPORT OPERATI~S 

18. l T~e 111ethods au 11 •bl e to protect sul"'hc.e s.upport cr~s 1t th is 
t. ime ITMJ prec 1 ude diving ooer.at • ons due to se.ve:ra: 1 f cicto.-5:. The cu:rl"'ent 
equtpment h, a-s .,, rule:i h.tit .. hj!a.vy, and if SCBA 1s used, dOES not anow a, 
suff1c~ent le;wg;th of ti.ml!: be-t.ween ~al"lges O'f t he SCBA $.Ystem.. lhe-se prtiblil!illS 
lJ be ll'!a:jor drawtia.cks to1 b'ei ng ab ]e to conduct d hi ng ape·r.at 1 M:S In re:Sp<lnse 

to sp tl 1 s :11 e-vt:1n if acfeq;1:1at·E! d:1 V·er pr-'° t.ect i o" is an fl ab 1 e, R~searc:tl is nEM!di!!d 
to reft n.e ·ll"V'a i 1ab1 e !!illl"f .,ic,e· ~uppa:rt protect 1 on equ ·1 .,.aent ·to e 1 ·1 m1 nate o:r 
re .... u:e t heS·e probl!m!i .• 

SE.CT HlM 19 - l NC l O;EMT D~LUAT 101 

l 9· .1 A 11 tera'tu:re sur--vey s.hou 1 d .be conducted oo t he compat i bi 1 i ty of 
d h 1 ng eql! t pnier1t -w 1th h a.za.rctous .chemic: a ls and the :tesu its inade readily 
aYa1: I able th:r.011191'1 the ,one point contac:.t .. 

19 •. i! A H'S t of tiaz:ar'dOIJI~ chem1;c.a h, gr-.aupEd 1 nito ,eategor j es of hUtrd 
·h~~e ls" s;ho1111 d be camp n ed and ifi'lde rea.dfly a.va. i hb 1 e for t.tie Di v'i 119 Super
Y i s-cr. iPire:!iient ly, th~ IUStG Mat fQna.I Respon<S!!!: Ce·n'leT" ,. u;e ~OAA !Haz-Ma l Group 
a111dl the JRB. (J) have r-ec011111ended 1 is ts of ttte·se types of ch@mlca:ls. n1ese 
Hsts 'Si l'lould ~ c~HMI and the ~c des1gnU.ed ia.s t tle point of 1con-ta:ct. 
Th~:Y' ll'l~we a. to n-fT"H :phone inuaibe,. t ope!"'a:t 1 ng Z4 ncuM, a day ; 1-1800-424~8802'. 
The- ~OAA Hu-Mat GtOlii!P stiiou 1 d de:Ye lop t h@ capaM U tf to serve .as t 'he ,co0rrd:
i n at 'I n9 c .. entef' for the di v"ing:-rela.ted aspects of ttle hazards of U1~s.e c:tien
tc.ah . 

1'9 J. Ooc:e on '5., te.. tne liJ hi ng S uperv 1' sor sthou·l d evaJ 1,;1 ate a: n f.aic tor~. 
k may aff~c:l th~ div i ng operilt:ions, orr pla-n of uproach. 'These faclc. rs. 

shou 1 d ·& l"IC: hide, bll!it are not l i mi ted to. tlll.e fol 1 Oll(i Ilg ~ 

A.. £nv 1 f'onme nt~·1 <:onij ii ti 0.111 i 
1 • Wea.tfierr 
2~ Wrrnd CoTid~ lions 
3.. Cu·rrent./T I de 
4·.. Water Turb 1 c:lli t,y 
5 ~ Wa-ter "Ii et1Vera.tY re 

6 , Conta1 nmen t ln·f o at. I 01!1 
l.. Contai:ner T:rpe Md Vol.-e 
2. L _J.Jt15J.e lncU ca:t ion ( lldor , Y 1s ·1b1 e Shie"@n, etc.) 
J. Amen.mt Rema:! n Ing ·• n Con ta 1 nel"' 
4. Leakage 
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C. fll)C at:I 01!1: 

1. l)e1'ih 
2 ~ 81rr1en/Obsil::.ac::1 es 
l . A;aH able ACCE!·SS 
4. P'r.011,1111 fi'ty to M'!<d 1 c.at Su;ppor 

:SECTlO ZD - FIELD S~PL[ G & . AlYSIS 

20. l loves ti gate tt;e 1:1-s-e or a st.al. 1c; ·mou.,tedi undel"lt.lt.er v 1 i:t-eo s1s item 
to ·r.@t!!!Qtiil! 1 y ·survey the l oc.n ~iCln of sunk:@ni matel"'1 a 1 ·s, dnims or- as ses-s l:lo t. t0111 
COi!'ldttio!l'ls from: 1 surface ol a.Honn. 

:SECHO H • HAZARD EVAlUAHOr.: "00"' OR •w-..Go• 

2L l The S111!)t!rv ·~ s;or s1t<1u ld c::on:!i 11 der the cJmp·l ex Hi of' th~ cfh i nsi 
operation flrst (haw d'eep 1 lithl' ·1ong, lfl!ea.ther condiiti~·s.. etc .. ) and the P-itO'blems 
of ttte p011 iJted 1bl!O·sp'herie se11:ai11d', 

21. 2 A diitc 1 s 111111 "1111atr h" s'tlou 1 dl be a:v a 11 a.!fl e.j coved ng t l'ie f o l1 owt n:g 
at<~as. ~ 

a) App t 1 cat hrn ra,r di w·1 ng· ui;ierat i oos 
b)· Pl'"ep~r~t ·lons for dh'fin9 in po ·~ luted: "ater.s: 
·c) Operd hma 1 i:irl)Ced'ures fol'" po·l l trl~d waters 
d} De1:on tam1na.t1on procedures 
1!) Enterg~ncy procedures 

SECT rn~ 24 - OECOHT ] M T met PROCE'OU~ ES 

i4l .1 Proi:ier proc-edul"eS t..o '$.;!rf'e 'ly r . ve the ch~111 ki1 'l canta..mifllaflh . from 
· t vi rrg ~o i liJlli i;mt alld 5ur f'ace t enrlhi.9 pet sonne: 1 u·s. t be d~v· I! 1 oped. Tihe>e 
protedures ·wi l l def]end on t lie typ@ ·t11f. c cot illll 'i llalil l rUJd t l1~ degree of c:o-n ta.e·t 
by s.u rf "-Oe sup<port ud: d i v· ~ ng per"s.onne] ·w ~ t h Ute cmrt.am ii n ilnt. Tflese pro
c!dures 1mu st a; Siio ad1ctress other" ar>eais of c:oncerl!"I. s uc:h as i:iln't atr11 n.at ion <()f t he
d hen su~ort p·htform,, maintel'l!ari te of •c:leai!'l 11 ~rea-si ~nd otner factors~ 

24 .. 2 Dec:ontam hi lilt i Ol!"I s tiJd i es shou 1 d be ii!X. tended till· deve 1 op proc eduJ"eS 
offer ing il :ll.i~lllTI e'ffei::th·eoe-ss a~gar1nst p~th11gens and ch h::al agents a;nd 
leas :t: d ·_· 4ge to di, v ~ililg gea:r . 

24. 3 Pel'J!elra:ti oo l"ld off gas s 1 ng af to:w: i c mate:r 1a1 ·h1 'breath i rig ap1:n1ria.tus 
.,,,d no~es mu'St be cons d~red. App1r.oi;iriate u1npHrfig pro,tor:o ·1~ sh:cml d be 
est ab l i shed. 

2"4,.4 There h a specific need t o devel~ a. pnlt.ocol and 1prccedure to 
t 1e-s t pl'(! tect, i 'Me eci;u i'Qmen l 1 d t w ., ng dril!lss: and helmet's for cont. 1 na t ·&on fol
l 0~1rh11J di!!:«: on tam1n.a.t1 on ope·'l"at ions. , t wlllat pohl!t or li eve 1 of re s:i dual co11r
tam h1at 1 on ~!'hou 1 di a p 1 ec@ of equ irprnen t be d i soosed1 

24.5 Contt11inu.~ dhdng eqi!ll1P'ftl@nt shou1d be properly disposed t!}f ff 
·11 ttle h km:iwin about th~ de-sor~tion or der:oP11tam'll11a.Holi1! of it:tte cC111tarn 1nallit 
from tne equ i pm'@n.t. 



SE'CllON 4 

OEVt:LO~if Of THE MMIUAL OF PRACTICE 

B.ACk&ROUNO 

At. the diirectton of EPA lteleasH Control Branch. JR8 Associates. p~· 
pared 1 doc:.-ent 1entitlu, •E:valua.Uon of the Use of :otv~·rs, and/en .. 
R~tely Open.tea Vehtc1 es ·tROlll in Ch.em'h:::ally C-o:nt11nf n~~d V·iitters. • 

Thfs n!po·rt doc:omented the stNdy incn!ase , 0¥.@I"' tile pas.t d'eeade,. fn 
the W"a. ter"be>rrie transport of pe·trnl eum ud c.neAtcal pi"Odticts in the 11. ~k 
It. ts ·expected that this tr.!nd w'f H conUnue,. thU$ htc!l"leastng th!! 
pot-e.ntfal fot re·le-ases of t'hes.@ :Products, into the waterways; of th~ Un:1ited 
S:ta, te s & 

A rev1e'llll of ac:-tual sp·f n data indicates that: then! a.r-e a. s.igniftc·ant 
:rnli!lber of t nc t deQts o.f to.d c mater"i a 1 s Te 1 eased t'C the ~terways. anr!l 
that ·these releasH .ay po·se a: serious problem kir bo-th pUblir: health and. 
saf et)"., and for the pro tee ti on of the t:rivt rontnent. The 1 oc:-ati an ·Of the 
maJ:of'f'ty of theoS'~ re 1 eiases t nd kate that 11.0st. sp1l~ 1 s att'U!r" 1 n :protect~ 
:ri'versii channels. portsa and harbor areas of the U.S. These ar-eas na·t 
only hlD Ule. mos.t. s,1gntftci'f'lt potential for e·xpos1ng the g@n~ral public: 
to to.IC'fc subs.tance.s. but 11so Cll"ff.te s.ame af th!' most c:ompHcated 
l!nrv'f mrments for s,r.dl 1 r-espanse te!1m. primarily rHvers ~ to nspcmd 
safely to these i oc i dents. Tht!$e facts, t ndic1te tliiat ef fid en't and sa.f1t 
respcnse t.eam equt paent and · pr0<:e:d'ures must be devi!·T oped. Th'f s wt 11 
per11tt t'he v·iartous groups responsible for sptn tnvestf gathm and cleanup 
,111cttv'f U !Si t ncl Udi: ng w~ulerwa.ter 1.c th1 t:Y. to fulfi 11 thei I"' lllil.'ndatect 
a-ssignme.nts to p1rot&c:t the he11lth and •elfate of 'the public iil'ld the 
env1ri~t~ 

A tefi ew of .c:ur"rent requi rem nt! of varrt o.us cf vi 1 i an. gc:wernment. ci.nd 
mf11ita"Y agenc:tes clearly de~n'Stl'°ates .a n~d foT· und'erwaiter 11cti"wfty 
whtc:h t11volveis dt'vfng in; respetn:sfl· to ch'M1ca.1 re-lease situations •. 
CapaMHUes fC:t underwater.· acthity 'f n. re1at;·f.an to damage a.ssesSl!IJe'nt,. 
l acat1 on ·of ·praduc ts." conu1 nmerit/cl eanup ac ti vf ti es~ env1:ronnent.a1 
as,s;e.ss-ent:t r.eseardl s tudt es., .and other act1 vi t1es Tequ'f re ·that di v-ers; 
""ter these ccmta11111'nat@d en:vtranment!i. llnfo'll"tUnately. tJilere 15. ci very 
11mi'ted' cap.1bt'li ey for e1 th er gov-e·tmient or p rhate or-g1.nt za-t1 ons to 
et1'Ur these 1envt romnent!i saf td,y to per"f:onn r.iec:@sur)' tasks. E~er"f enc·e· 
fn these en¥h'Onm!Mts by all gT<Jups .. govermen't ilnd i;ir'f viate~ tias often 
resulted t n ·f nj uri est p:ri mar11 y <:heai cal bllitns:, to the dl1 Yf!TS artd/or 
surl1ce s:J;ppe>ll't :personnel. Vef'Y Httl.e infonnat:ion is 11vaU1ble· on 
low-o-1 ,e·vel exposure t.o chmtc;a1 s tf.t.•t the 1Hv.e-ts 01"' surrf.ace support 
personnel 11111 hn11 ~et ved t n tlu!se e.rivt l"'Onmen ts. Only acute or 



tmedt ate effects h11we beeo re:portced., Chron·i ~, l 1on9-t.erm· to.x 1·c tty hu not 
been t nVMt1 gated .. Tht s tis a sert Olis 'problem that fs · j t11st ncnii befog 
addre$sed by several go~ernll'lent agl!!nctes. 

tquf~t problem f n c:hem1ca11y contamtn11ted water envf ronmrer¥ts,. 
p.~1illlil'F'Uy due to petro1et111 prnducts are 'llfle11 dacm\enudl.. Dhers. 
frequently e.n1ter the.H emii roNIM!nts and the tesu1 t h d.etarforaUon and 
faHU:re of eqgipaent.. This probleai fs not only expensive but can be life 
tnnaten1ng.. fqufpoent dete1'."'foratton 1has. bee.n nsponsibl e for •t least one 
fatality 1f.3) lnd h res.,:ionsi ble far many i 1ndden,ts of df'ler e·X'POS.U!f'\! to tile 
conlt•i ~nts r 

There has been veTy 1 tn1~d 1u-s1t of n!lli0tel y-01)@1nted vet.i'f cl es U~OV) 
teotinology 1n tesp.a:nse ·to chefnicial releue Situat-tons . B.au-d on th@· 
ilnalysi s of underwater ac:thi~ ·tfiil't would nanul ly be useful f'n resptmse 
to sptll situations. ROVs ma.y ~ able to contr'fbute .s1gnif1'cant.ly by 
illl~ing cert.a1·n1 underwater actfvitie:s. tc be performed witi'hou.t Jtavi rng to 
r1st pladng a dtver tn ttie •at.er. The current state-of-theaart idth these 
vehicles Umrits. tiiefr u.e pd.arily t:a1 tnspecUon •nd evaluation of 
underwater co.ndttfons. f n determt ni ng wne-tll:er or not a diver h ne~essar:y ~ 
and i f df~1 ng 1s pou·f bl e to f ncreue ·tfie sa.fety and e ffe.c-ti veness of the 
diver wll1'1e tn the'.se environments. Un:1'.!lerwater visi'biHty and ·entangleaent 
.an viewed as ttle two nest :sl!'r1iou:!. potential draWba.cks tc effect.ive use of 
RO: Vs ~"n· til:lese s, i tu1tt omi r 

Because ROY te.cltmo11ogyo is ~o netiii,. there wnl pro~My be ian",1!!1 varfed 
and reliabl e wses of these v~icl~s tn spU l-re'.Spcnse s'ftuatfon!. as 
dt1'e1 O:f!1C!!etit of the ROV i ndu:!. try progresses. (See Fi '.JUl'e 4 .. 1 l 

M In.ter~n~ Ag.1'Mment ffAO-ll-F-2-826-c.J) betwen EPA and NaUonal 
Oceanic. ini!I ~sjTerfc AttminfstnHon (rroAAJ WH enatt:ed in Augus.t 1981 to 
'I JDPnlVlit 11nd updaite safety c1pabi 1 t ti es wh1 ch i nwo 1 ve und~H.,fater hazardous 
c::hemf ca: 1 clieamJ:p respoll'l.ses . ., Tiie w.Drk scope htcl, udes the· .asse!.sme·nt. 
t~sU:ng.. eva.loat1 on. and d9ncH1s trati on o,f c:anwneTd al ttnde'l!"llNlte·r· protectt ve 
·sut ts t ~1 oth1i ng"' support ~'I pml!nt t and breatM.1 ng aµpa.n tus t n ..aters. 
contU11inart1d with huardours $·Ubs.tances whiichi may be inj·ul'ious to 11 diver's 
health. · 

Under ttu~ EPA/NDAA lAG ,. a worhh01p/se11tR11~ entitled, •pl"'Otection1 of 
Divel'S f n Wate~ys !Receivf ng Ha:zilTd<:lus Chen~ca1, Pathogenic and 
Radiaacti ve- Sub!:tances Oil scharg,es,."' was he 1 d at the llildenrsea Medt ca 1 
Sa< 'ety on Nov~r 9-l 1 .. 1982:. The pToceedi ngs from tM s workshop· are ·now 
av,ail able ( 13 ~. Parttcf ipants ait thf s ·ln!et1 ngi agreed una:,,.tmous.l y that there 
ts : ( ai) no1 W.!I that dt ver.s can be pii"'e'Yl!nted f'ro-. wol"k i ng t n hazardous 
eniwt ro.nmt1:nts., and (bl res.ffl"Ch and de-Ye 1 opaent are r:iee-d!M to 11JOdf fy 
(:tmmin•c·h ·11y av.ililable div1ngi dress Ud h!·i rmet assem11es. to prctect dh11tr-S 
fr'Oll huardo11.sly-contallli !na. ted env1 ronnents .. 

NOAA t'las a·xtens 1 ve t nvo·l vement and e·xJle!l"ti se· t n underwater dtvt ng. 
rfOAA' s a.cthit1es 1nclude productton of tbe HO.AA I01iv1ng Manual 1• the develop
me·n·t of certi ficatton :standardst and tlie oper1Uon of a diver eerUfkiltion 
t!l"a t nf ng prcigram for ct Y1i 1 t 11.n gofer"nmen;t dt v•n. Ni)M dt v&n have p1.r-ti ci -
pated f:n1 n.-erous resetirch pl"'·C19rams which inilohed d.1iv1ng in wate:r!: 
tnfested wnh pathogentc 1.croorga.nhm~. To pt"Otect tts dive'll's ag_afnst 
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f', gure • . l - Hydro Prod:ucb RCV-150~ Free Sw1mmrlng, Tethered Remotely 
CantroHed Vehh:h: Handing Dher s·1edg·e Hc11m11!r 
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dlese ndcroor91nhms 1. rp11ocedur-es and equfp11ent ·~re .oc:tff1ed or developed. 
and then tested. NOM.1'1. erpert·ence 1n the develapm@n1t of ·protec-tion for 
di 11ers . t n water contat nat@di with m1 croorgan1 ms ts. t n 11any re:spects 111 

&pplfc1:ble to prat1eUng dive·rs tn waters tantamfnated rith hazardous 
substence:s. 1IOAA c:ontt·nuei to ~trtve ta tmprove ft~ dher hreel ·th ·and 
s•fety pro.tectton c:apabUitf es l:iy conduc-ting addit.tona1 resutc:il'l and 
test.tng. 

T'h-e success,ful 1ctomp1 ht.ent of vadous rese1111n:h ilTid operattorral 
functf.ons of both NO'AA and EPA is dependen.t upcm thesf' orgil..n'f xati ons !being 
able tn have tl!ef r own or c.Ofllle·:rc t al underwater dh1ers 0perttt ngi safety h~ 
water.s Ulat are poH ute.a: wnh ~ge·nts. that are hamfu:i to di ve·r hH lth and 
safety. 

The perfu1"111nce of· spedftc underwat1er functions during pal!lutton 
-c-1 e1uu1pi or ~SH'l!'leh efforts can save :sf gnf fie ant amounts of time ilnd 
resom!",c:t1s •. Approprt ate safety pn:ic~ures and: eCJJf pmen,t are lll!eded,. however, 
in o-rder to ureeuard th!! health and wol fare cf underwater divers e-ngaged 
·i" these act1i vi tt es. 

N'UilierOl.l5 ccmnerc1 al d.1 v1 ng strf ts 11.nd he 1 mets h111v11 been revt ewed for 
chemical exel ust on and ma. ter1a1 com,patt bil i ty. Ft ve ssn1-c·i fi c dhi"ng 
d:res,ses. ilH:ve been ..:adt n~ and evaluated hncttonally at the llhite Qak 
Nava.li Underseas Wea.pons Tower ·1ocat·ed 11'11 Maryland. E'.qu1pll!ent ew·al uat1on:s 
at 'Whf te Oilk have bel!n rperfo.._d dudng Aprn,, June., and Oct.ober ·Of 1 ;si, 
and 1 n febru1ry and March of 1933. 

No dt!gree of static: l1b<i'l:'1.tory test wil1 be a.deqUate to detei"llline· tM 
~ffactfveness of suit and helmet modfftcat.ions. Actual dhe operatton.s are 
nee-essary tu test. ~1 pment ch11.nges. Th ts ts caused by the van ous. 
c-.amplexities of bod)' !lftOVemf!!nts 1nd '"in-wateT"' pos·tt1ans, du,-.~:ng underwater 
work ·tuks... Seals and posttton stl"ap·s can usily fan du:rif19 strenuous 
di"'i1 ng o;perati ens. thl·nby a.11 O'llilli ng 1 eahge of <:ontam11' naint.$. 

!Many dh·ing tan"ks e.xist i n the ·varto1:1s cori.erchl cc.ipanies and. 
gov r.rlil!enta 1 agenc f es. wt ch set"v@ il:S trat n t ng si tes fllT' new dt vt ng 
personnel. H'owv~T' , 11o:ne of these inst11.ll1i1Uons is capable ·of' rec-1tivin9 
efther a reptesentathe poll M'tian·t or surrogilte conumtnate to anew fO'r' 
reaH sue. conttolled tasting 1nd. eva'lua;t1io111 of ne.ily madi fied dtv'f ng 
ge1 r. The ex1' sttng EPA 0.11 I ~z.ar.dous Mil tert a ls :Silllll ,aUon Envt ronm.enta,1 
fes.t Tank. {DHHSETT) is capable of si.wla.tlng open-water diving, 1condtt1ons 
while . pro!t~d, 1 ng· su i tab 1 & hi gh-ef f ·t c 1 ency i!dtt!~ trea ttneMt ap.rr'ati ons ~ s:M 
ilflpHdi _. A ) ~ 

lnt t :ial e11al uattons of t'he modifi 1ed comnerc hl di v1 ngi dreS$H ilnd 
helmet assembHes vere cM1pl 1eted during Ma·re"1 1993 at Ol:llSITT whfch h 
locat~ at the :Earle Na1'a1 W..apo·ns St.atton,. leonal"do,. New Jer$4!y.. TMs 
aperaUon u;t.1Hzed a s .. OOO-g1Hon tank oonta1 ntn9 a11J10nta and ·fluore!lctdn 
11Ye tracers in wi·ch the s11tts were ufely evaluated. 

The mod1ffed h!1meits~ whtcl!l were successfully ev1lu11.t~ for ehem1ca1 
e)lcul s1on'a we~ 'the Draeger Melmet Systelil. the Desco •pot* Diving Hit. 
Dh·fng' Sy·stems Intemat1!onai1 SuperHte-17B Helmett Mor!IB Engl'neerint HK-12 

.... ~ 



Navy Deep Water Heh•et SY:stetn., a·rid Safety Sea S,yste.s Hehux Mitlmet.. Sb:. 
dt'fferent su1t co·rrfi: 1gura.tfons nra evaluab!d I.long with ·thl! above st~·ted 
helmets. Ona divtng dl"'e!$$ ·wH fron Dra~ger wfth the r.ematning fin 
suppltfd by V1lc1n9 Techntcal Rubber. The ffnal M!u1-1.11.1 of PracUce fMlP' 
Pl'Otocol ·wf11 describe the $peef't1'c mod1'f"f cat1on whtch were lfllade to each 
dfvf ng ~e1met and' ~s1. 

The Nlnua·l of Pr.1.ctt'c!I!! (llJP) t.s tntendi!d to :S:i!TV~ vnly 1.s I 9u:idance 
dacu.nt fioT ·Goft'rmental 1genct es and prf'V'ate organt zat ons nspa11d1 ng to 
hddent.s 'Mh1ch require the interv·enUon o'f ·1.mderwater dtving p11Ts.onne14 
Tllese dt ve t:Hnls. carry out speci ff c wort tasks 1 n wate:t"lfUS 'kl!hose envt ron
•nt.a li 1cp.111;11~· may be ac\rtely or chron1caHy detr1men.ta1 to personal health 
The 'P1'0Cedure·s ~nd pro"tocoh .as 'P·resented ·rill c::ovel": 

1. Hlz.a.rd Evaluatf on~ 

b.. •wh!'.n and Ho~ to Utn i Z'.e Ot ve-rs in Hau.rdous £nvi il'*(lnfltents; 

c.. Medtc:11 ind PIQ!s1:01l·o9tc"1l I111pH 1ctt1'ions of Dtv~,r EJCpo.su.-e; 

d. State-of-th1t-.Art. Rniew ,Df l>'ive:r and SUrfoc::e S\app()rt Kua.rdous 
E'nvt !l"CU!mHt Pria-tKti on~ 

e. :Dec.'Ontilll'llnatt on ~el"\11 ti on$ fa.·r Dt vt ng Pe1!'$0nnel: ,an!i Equi ·pment~ 

The pub1 kiitt on .and di s.t:rfbutf on of th1:s '11 lnttrf rn Prot.acol 111 d:octml@nt 
at this. tfmet p:rfor to the comp1e·t1tlln of final field evah1atton and! 
rd@mcn$;tra.tt1on of lllOdff"IH. equ t pment ond: l'le'Ji!llY d~e 1 oped respon·se 
procedures ii ·is. nee~ to :ili?T'V·e 1;s. .a nfennce guide to nf~r underwa·tel" 
ape·rat1 ons.. F1'e1 di &vahati on and ·sh111k:edown of ·the pl"()te-i.lures •. technt que:s, 
and eQ1.:J1 .-ent desert pted heretn need to b11t cO.l'ildti.cted prl o.:r· to the h.sua11u::e 
at a c~l~·t& ftnaHud MOP., ~ final protO(Ol will' i!l!ho t·r:iclude Si)@d1'ic 
pi"Otedures and n 1u str1tt ons of t~' ~t paent mod1 ft ctt1 ons t ·o t~ var1 ous 
diving dresses. that have be&n eV>11 1u·ated .. 

·The MOP wt 11 cawer gene·r.a'l p~ce>dura 1 a.cu wi ti es re·l ated' to hazard 
eva.lu~rt.icn .. difer de:plo-y:ment and recavery, .sul"fa:ce ten.d:f·ng ope:ratian! ., and 
equtpm@nt decontm1natfcn ·p'll"oce!lfu'ril!'S ~ Spect f1c di we t!PI org11n'if'z:at1on wtll 
be deta11 ed. descr1 bf"Mg each team l'll!i!.!'bers ts job or tuk f1unct11:>11 . Both 
fhed d,f vi ng pl 1tfor. ( docks.1 de i and~ sh1 pboanl ope:r1. tfo:m1l ar·1ran1:zathlfl and 
loght'i<:!i Wfl!l be preHnted tn th@· f1°r.ll1 pro.tm:1ol~ 

D,per:at1ons will generally fa1!1 tn three ·sc:em1·dos : gross. s.pilh:9.e of 
chem~caUs> resulti ng from tani:.ef' co·ll ts·fonst. stnt1ngsi MghWQ' or rofll 
ac.ci dents re 1eas1i n-g c~'Ata-i nants df te-ttl.1 t nto a 'llfit&nM,y ~ or pt peH·ne 
df 1cbaJ"91:s ~ l'il rp· pne1",1fl a!">us a·f contatlt nil U on H the resu1 t of di,imps t t@ 

fland) lieactt"tte· ill'ld. S!Urftte run.o'ff gel'ler1tton, hainrdous material releue 
fnn open ocHn d•i"ng" long-'t:erm re1easie fr"Olll :sunken dnati and containers; 
and thf tr.,pptng! of h.Y1dl"o9-en s~1f1'de (H2S) tn underwater bottom: dep~.s
dcns as the 'result of anaerobic bfologfc1l act1ivtty. or hfgh biologi~·al 
·contamoatfon in wateM,yS rec:e·iving unitary 5$Mge dhch•r"ges. 



WORK TASK Dtstlll P'TU>H 

S:pKtffc wl"k tuks. wl\li'ch d1wtn; pe~onn&l woul d be eng-aged in whfle 
exposed to tll~'ll"daus t11ilter 1mviro.-nts co~.l d tnc1 u,de, b'~t riot. 1 t:ml't@d to:: 

l , C.1an1 f1!cat1on/Detenrinat1on of d'fstrtbution a.nd e:)lten.t. Orf 
cont!Mtnation res~lttng fr-am a release of heavter-thin-water 
f.t.aZa'rdaus subst.ances ( s<il t ds and 11 quids l; 

2. Detem1n1.t1lon of the eff~theness of clean-up a1uu·at1ons (e.g .• 
dredgi 11.i of' spt 1 li!id hazantaus subs.tances l ; 

34 Concfuct t ngi c·l ean-up ope-reti 01<1s ~e . g • ., ap~rat1 nn a:f ha.ndhel di 
dredges f ·or vec1.n•tng $11(111 pools of sunter.11 huardous 'Stibstainces.l; 

4, Pl1cernet1t 1.nd retriev~l of underw111tel"' :s.ampHng mordtcrtng or 
11esea.rc:'h equ:tpment (e.g .. ., H dihnentatton lmxH, bottm bent.hos 
boring untts , etc.); 

5. Loe a ti on and reto'lfery of sun1cen cont1:1 ne~s of l1h91zarid.ous. subs:tanc:es 
(e.g., drms,, barrPls .. tf"&tle-r truck container bo:it.es.. t11"'tick 
t!Jlter-s. etc .. ) ; 

·6. Eva.luat Jan of the fate and e,ff~ct Qf C1'ntaal1ne111ts upoA tM aquet.te 
enrl roraent. 

AUDlEr«:E 

ihe Manu'ttl of P-ra.ct1·ce t MDP1
) 1i s f nt~nded for 1 $>!1: ect·!'d au:di ence of 

1·1ndhi diUa ls wo ft nd t t necessa:ry to occ-a s ton1; 11 y ope·r-ate on 1'1d und!!'P"' 
Min:rde>u 1sly i:Ontamtnated waterways. ~ The MOP h prepare;d ·for use by botll 
tJ;e dlt vt ng su:perv1 sor, diver i a:nd surface tendcl"s. . Spec1 ·f i c targ!!ted. 1L1se:r
c:or111nmi ti es incl ud'e :: On-Scene-Coonli 'nators ( OSC l ; Har1 ne Saf & ty Off'1 c:er.s 
(NSO)* MtHtill"y !Orf ving Oper,at.tof,ls (1.e. " Nua.1 Supervisor of Q;ivtng ; Nnal 
Supeni sor- ot. Sal v.ag1t i Ha\lal ~_xpe,1"itaenta 1 Dhf ng Unit;, -.av al ·Ex pl os hre 
Onlirtance Otspo:sal; Anqy Corp of £ng1ne-ers;. Coast Guar-d. Str-O:e Team; NOAA 
Haz1rdou5 Mltf!Tfa1 Divi ng Urrit) ; NASA Space s~uttle ~KOV@I')' Un:1ti Depart-
1T1111·n1t of Ene~gy llutlear Cantaiment Oivtng Untt; nepa.rtnent of Tr1Fl<spc:rtat1on 
8rtdg.e Ins pect:1on Unit ~ Assoctatton of Dhi ng Contractors; reg1on11l ., state. 
lod COUnt,)" go'V@r".1111'11U1t5; Scientt f f C l"e:Hi81r'Ch agencies and IC!df!IDi(: Or"gillln1zi1-
t.fons :~ an«t p0l tee'.• ff.re., and volunteer underwater ·r~covery units . 

Coments. c:orl"ecti ons ~ add:t tt ons.., or del et1 ons are acti vel.Y e:naiunter-ed 
for 1ncoriporatton in the ffnal tllP'.. Yo,ur input fs we·l<:oml!d. Please actdr-ess 
YOU1' f :ri fa,rn1111tf on to : 

Uchani P. Tr.aver 
R.e 1 e1s.e·s Control e.tanc: h 
U. S. Envt rol'llllenta 1 PtGtectt on Agency 
Rar1 tan1 Depot - Noodbri d.ge A'¥enue 
~ df son. NJ 08837 
f 201 )· 32l1-6an - FTs 340-6677 

Arnt~ony P~ Br"OWn 
Offke o.f ~til th & S~fet.y (PtH~273, 
U~ S. IEn!f:irOnMntal Pl"'Crtoc:Uan Age1'CY 
401 "~ Stree·t. $ .• W. 
W.asht ngton. OC 2Q460 
(212) 382'..,.3650 - FTS 392- 3650 
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Or. J ~ Horgan Wells ~ Jr. 
D·i vt ng Pr!lgran Oft1 ce 
H1.Uonill Ocea:nic I Atmo11:ph'e·ric ~tii. 
6001 £xecut1 ve Blvd. 
Rockville ~ HO 20852 
(202) 443.--0007 - "s 443-9007 

lt. Rf chard Gaudio5i 
SJl1 ·p' s Salvagt> Diving Orff1c:er 
'N•tt ona 1 Strl ke Tea111 
u.s. Coast Guard 
Elizabeth Ct ty 1. KC 279C9 
{ 9191 931-02&8 - FTS g]l -02fl8 



Sf Cl HJ~ § 

PA lllOLOGltALLY' C~TAM IMTEO UNDER~ATfR OPERA no,.s 

Wate~s .,,.e- s:a t d to M!· po 1 i uted or- conlami,n ated 'if the,y I ook odd 11 sme 1 l 
f:unn)"111 o:r 1 f it is lknoli!ln ttttt con.1tuit nants ire be1 ng dumped 1 nto the fllllater- .. 
k!a.ter need not 1 ot>.k oad Qr s!l!le 11 'funny to be cootatn1 odect, however. ln tihe 
p11st d:eci!lde ttle worl d-wi d@ presence of a number af wiilt1erboirne. patflogefls i 11 
1>0H1a-ted waters defhltteb has b~en e-sUblhtied', and tnf,ectfom; caused by 
some thirteen dHferent o:r9antsms ha.Ye been documented ·(Di!lltly et al.,. l9SO) • 

. Dally jl'.ld hh col_~e~gues l l9BO) foun." v1able o .. 9anis11111 counts as high 
as 2 .!!: 100 per' li!!il l OHre tml) ~ n the ~!COS th. khrer ·jn IN4Sh1ngtDr:i, 
u .. c." ano counts to- 7(i0 per m,l ·iin the Nelill York Si![l'lt. coo1bau9h ancJ hh 
cc·lle"agues . 196Z:J found tot.ail organis• co"nts in the ~ .. jolt., Wirg'inia~ 
are~ of 14. O .ic. 1 oS per 1 • coi:mts ·rang 1 mg bet..-een 1. l 11nd 14. () x. 1 o:i 
per I i i'I the Seat t I e ~ · ashi ngtcin,. ariea. and c,cunh ran9 i ng fr-om 7 ~a to 
14 .. 0 ~ Hl5 per ml i' i'I the Ne;; tork areo. 

u t vers ano t.ne 1 r e.~u t pment lill~re found to be, yenera 1 ly contaittifnated 
after d h h•li:I 1 tJ Utese watel"S. The contami nat 1t:1n was p-artl c1u la.r ly ev1 <fe:n t 
i n the diver 's ears and throats.. wound h1f1ect 1 on of a id i ver tot 1 a.1 n,g a 
po 11 u.t:ed' wiater d 1 ve 1has al so been r-eporte-d.. this report was ab l'e to tr11.ce 
a. uvere woum:I i ntect ton to two srp~c: i es; 01f h!!t0111Cnai.s,. 0111e of wh 1 c.h was 
reshta1!11t to s.cne antibiotics.. 1h1 s antibiotic res aunce was f.cund fo 
about nine perc,ent of the Aercmon>iSi t so 11 at·ed. The nuaian d'1 seu,li!'s and 
'$.)'.,..,toma.t1c r-eacti ons that have ,bee-n traced to waterbo.-1rn p-athogems or a.re 
tc nown to be caus.ed by them are :many and nr1ed.. Table 5.1 c:flntil1n-s a 
11 sting of !'llDSt of ttiese. The Hsting iS ftOt complete. but it does 
demon strlt,@ the broad range of lfi,e oantam'i nated wa te.,.. prob 1 etn . 

Sometimes cJ'hel"'s t~e lii ber.ate ly or i:nadver te~nt ly J 'WO:rk 1 n waters marred 
by tee al po 1 I ut.1 on f rooi se!flla.ge outf al l or oth1!!tr $ct1rces.. Herein , divers 
cou 1 di be- at r f s;k of .a wi c:i'e var 1,ety of 1 nfect hms iltqu fred ibY 1 ngest ton 1Df 
even SJJ1a.H q.uantities of pol lutec:i· wUe:r. Among the ilTKM>t Hte'lj' p"thogens 
ot c:onc.ern wou Id be '. ( 1 J bej.iat it 1 s A a.fld Ii Y truse$, ( 2' J 27 iMl v f. ruses th at 
c1.1.1H 9a1stroe-nted t U t ~rva l k agent and re h't.ed v tr-us es) • ( 3) bactel"'h l 
pa trnog~ns that c:aU'S.e ahrrhe11. l ~ fsea.se Inc: 1 tid in1g sh i ge na. sa lllTIDne n a.:1 U<i 
cuipil ODact.er.. 5trt g~ Ha has. been ·sh(lrNn t.o be cap ab 1 e of i in 1 t.1 at in g c 11 rn i c,il 1 
1nfect1011 h1 heal thy .)'Oung aau 1 t ·s. 11dtl:!n as fe'l!t as l O oTgan f. ~1115 are 'Ingested~ 
Fur tnermorie-,, ep I demfo 1og.i ca.1 ev·i deTIC1e in ait 1 east on~ 1 ns t ance has focr 111i -
nated tr-ansmis s 10<-11 of sh1 Q@ Hos h ot:curri n g bl' d hers s,;hrmi ng 'in 1contii11111".' . 
1nat!IMI rhe!I" water .• campylob~cter 1s aho capable of' fo1tht1.ng cHnical 
hlfett1on 'When onl.)' 11 few htrnored Or9'!1!0f~•s a.re ingested .. 
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PatM9!f! 

ktntitalloiella spec1 es 

AtriMCllUil ~tel 

C1p. U 1 nfil phl l t"Mll1i I 
C•pf11art• hesi•ti'e• 

C-.Q•ek'f wt"'5tJ. 

Drai:urH:U1•s ·lll!dtllt!ns's 

£~ ~fMHff 

Erturo;pu:~t1tre E·11icl'l1t~c:illt.t cl)l' 

illel)fltfth YI nl$ 

t.fft.111111:11111 ,peoc·I i!s 

l fl)tosp1 r1 1 nt:erros11ru 

l\bfl't .. C:~'P'I • tilb!eftluJ o:st !5 

lllegleii-h1 fmil1~r1 

Polto vi'1i$ 

!P'se~!N!S U:rl.l!;tl'IHI 

P.HiilfClli01MIS tPH!MaN U ~i 

:S.111D11el1a ~t•t 

khhta,._. •n!UJit\1 
:SCtit:t.tOS.OM Millll.totlih• 
Stlllt 1;U11MM Jipart1 ca• 

V!!lr~D SMCteii 
w 

ll<fStNY 

Mtb11C ilflllltill!go.Mtp'hl l t t1 S 

c~~lera 11k• tnf•ctic~s, stpttc!i!lda~ 
Pf"NIO!lf I 

Meeltoiit trnfeettori of t"test.1!'111 .,,.. 
h!!'Jll,ttc ~~Jl l&l"'les 

Pl@llrod)'11h,. .11Ypttc ll!lthtiints. 

~iillell! Wnl dt s,ea$et ~f;ode 
111fecttor1 of tuDeutanua ·tt11..-1 
vi tb IY,tetlfi:: !IJlll!lt4:11$ il'!d 1 oc-._1 
~u .. 11:Uon 

Ttpewom tnf'Kt! an wt th ~ltilipi!llit 
of eyst:s 111u1!ll)' tn 1 twr ~ ·luJ19 

.lt.soctlted ··•~ H"·t.te ll!!n''"!J!tts 

Dta.rritt!a tn tnrar.u. OCCliU'lllMHy H'I 
-~lb -

Chrontc ·entel'!Ko·1 t ·t~ s 1nd ·~ ld to 
~rate df11r~1 

]nfKlfj Qll.I, h!!Pltt til '.I 

~lll!lmoll t II! 

l,fftospt ro,,1 s. ti~....:i.,tc: j.au11dte~ ,, 
tli111c::Ol 1 ·fU-el" 

Tubt!rcu 10'1 s 

Am!btc ilml npl'-"1!11hid 1 tt &. 

!Pol t-rre1· f tt &. 

Ur-t·""'°' t.ne-t t 11(eettc:i11s,. Qt111d i'tt 1 

MeHocbn. h1. ~l.oni1,y ·• r1f eetf OJ1t -.y 
lllltw.e ciiirt~t, ronaUant Rpittcl!'lltlia. 

UWJpel" l"l!iph'dci'J' h1f'~UOl'I~, 
g.11trotntt1tfntll diutn 

Tyi-'ho1d fe~r ; .. a.cuw gHitf'Of'M:trftt' 

lfN&tl)!le 1 "'fectto'1 '"' iith11ry or" 
'f11ta.ttnal c111~ l lutH wf.t~ c:r-ive of 
1t1erac:h•c111 a.tt a11 



_CUn t ca 1 T1pes. of Intec.ti r>n~ That ttax Oc:c;~ ffore f·requ1rnt lx In Dhers 

The oh.er wee.ring a wet sutt and using SCUBA ·h fll foth11Ue contact 
with .h b aquat 1 c e.n\' 1ronmen t.. His st in, edema·~ aui:I itcry c1na ls,. n1sa i 
passages,. ond ota I cavit)' ii 1 l hue some grEater or- 1 essero exposiu:re to the 
!Mater 1 n which ne 1:s di v109.. Accor-ding ly * the ·f o no_., fi~g are infections of 
the orga.n systems at r1sJc tihat may ,tiecoml! fnfected 1n tfte c<1ur.!!;e of dh•·ing. 
in ll!Ds·t instances thel"e has .be!ft a descri pt i cm in the .med'iica 11 l 1 teN.ture 
ascr1b11 ng tranSil!h.s ion of thes,e t n·fect 1 ons thrDUgh contact iiid th &fl aquat 1 c 
env i romillent. 

Sinusitis 

'the ~h1uses r-.epresent spaces or vau-Us -w1tt1in the cranial .bones that 
are l 1 ned 'llilttn resp~ ratorl' eo 1i the 1 i um and c:ormn.m 1 cate wi t.h tih& nasa I ~ci 
orll'Ph!r .J'n·gea l cav1 t:·1 es b,y m@'ans of s 1 nus os ti a. .S·i nus ·1 t1 s 1 s a .ell· 
Tet-ogni zed mecU cai l rPr<ib l'em from wh t ch many ci1 ·vers suffer f'rllfll t hne to 
tlme. In the course of purulent sfnusH'is., the affecttMI s.inu-s hns to 
cOlllf•r:iA icate free 1.y tnrou·gh 1h ost:h111 and bact&r"ia.1 pr"-c 11fer-at.ion then 
oc.cul"'s in the poo!I"' J .)' dr-~. 1n1 rn9 sinus. Treatment 'I n!fo hes meas.u:res to Te~ 
establ hh a~q1:.11t.e CODl'hunicatfon through tne sir:111Js os.tiUlll and ant·iMotics 
t.o supp:res-s the bacter1 al' purulent in fectt on. Ant1biot1 c tnerap:r ~ s b.asedl 
on the best est j ntate o'f the s.pec1 es of b~cter ·i a I n\IO 1 .. red and th.e 1 r 
sens 1 t 1· w i t.Y. lt ·j :s ,conceivable tJutt a.quat 1 c bacte!l"'t ~ can co 1on f .ze the 
s 1 nu-ses ano play .a ra lie in sinus ~ nf ect 1 on. 

·~ 1~t_1 s t::xternai 

Pur-u le-n t infect too of the external a.ud 1t.o:ry ci11ni l , ot ft is "!llterna.1 'ii s 
a~ annoy1 ng inf e.ct f on ~:st of tien ac:qu ired ~ n th.e course of SIWl·i~ f ng or d fiw
ing ~ lhe most f.-,@quent eti o 1 og ica.l agent, Pseudomcna.:s aerug t.nosa, ·5 s ~~ 
a:qtu1:t1 c orga.n 1 $111. Qt 1 Us e~terna is con oqu'ia j l.;o r-ef !tl">ed to as '"S.wittfller Is. 
ei11r. 111 

_f.onJunct ~'Cl 1 U $ and P~ ar~ i tl s 

There 1 :s no known evi de~ce at pre:;,ent that 1ncr1m1 nates the trans-
rnhs ton of conjunct hlt1s. ,er- phar"ynig1 tis htfections b}' taeiil~S of 4quat k 
ton tact. 

M~n 1 n.~ it i ~ 

Occas·fonal b ::all'lli;l!lllers. or divers in fr-esti ·wner it! the Midd le Atlantic 
s.ta·ties develop a ·seYere f onn or rnenii ng1 th ctue to befog 1 nf ected witn 'free-
11 v f ng .amebH of 'tile genera .Naeg ~er ·~ a 01"' Acar:iUJ·ameba. n1ese ametiare reach 
t~e imen t.nge.s. ib.1' passages th!f"ougn ttie ctr1 br'i form p I ate in tfie n asoph.ar.)'ngea l 
a.rea. 

Pneumo rt 'I ,a, 

Theol"et 1 ca. n) ill .~n i ncre.ued h;c; hJenc:e 01f s:ineU111cn 1' a _ -9ht occur 1 n 
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d1 vers due to1 a.erc£:D 1 1 nocu laUoni re h :ted. ta, a regu 1 a.tor. Th ·i ~s has not 
bee-,n recognt zed h°"er;er. 

Gastro1ntesUna1 Il lFiesses 

Hep at it 1 s A. sn 1ge111os,f s. sa h111me l l 1os 1i s, itftd c:ampylobacter fas i :s hawe 
a 11 been a:sscici! 1.tied with i n·gest. ion ·of. con:taai oated willt~r. Sh1 ge Hos 1 s h:ilS 
lbei'n ia-cqutrea by swi11mt ng 1n contaminated waters. Attsimottas n~rophll a 
rei:n·esents arwther Rn teri c. p.at~ogen tt11111t 1 hH 1 n the ,1quitk d eriv ronment 
.anct can caus;e eflteri t tnf~tion. Thug, these var~ous enter1c: infectt.ons 
'11ust tie eions1derecl to be real haz:~rcl':s :should dhers lil'nkno11dng1J' 1111ork i.n 
f~1 l ly con ta111 na:ttil w.itte:rs W!I ~ tho.ut proper _protect ion. 

Skin 

Arly 1 nter1"upt·1 on of the i1r:rte9U1Dent can1 r'"4!SU 1 t fo secondary 1 nf ect 1 on 
i:lue to an usortmen t ·Of Vi br1 o or Mfilfll!P.,n 1s spec. i es and! ot her bacter1 a ~ n 
the 1UlUtHc env ii ronrnen1t. Other Pl!l!thogens h1 tJt.e 11qu.at1 c env 1 rcinAentt tha.t 
ie:an c ilUH s k 1 n h<tfec t ion ·include Erzs i p@la·tfJifi:K rhysi opath 1 ae and. 
~~P"ba:cte:r 1 Ullli 1111r1 num •. 
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SECfIUftl 6 

AlfAU.SIS ClF HAlMOOUS CtiE.MlCAL JitA!ERIAlS· REL ASE DATA 

This sect i °'" d..'OC:ullletlts the types af l!literi a 1 and r~ 1 ei1s)e s i tuat tons 
•ti~ ch c:oo la be entountered tJ) di ttel"S ar:uUor RD'I ~ s when res.pond i n.g to 
;i)etTCli ~ euti Of' 1CJlem:irt:a 1 spfl hi• The i nformat ten J)r"eSeAted lb@1 OW C:!CW'rS 0 J 
water-borne C:rans;port Of pet'l"D11!Wll· and demicaJ pn:iduCtS 11 'UU.!$· gh1rtg. an 
1 nci'I Cl t ion U. to the. poten:t ta. I to:r proauc:ts. to rl!nt@r the water; ( 2J the 
loca.ti<:u'ls and rel the 110Jumes of spH 1 s b.a~d o.n 1c.tual Silrfl 1 data;. (3.) 
the typtes .r;i,r 111a1ter a a T re I eHed an!jj SOOlt!! prcp;e·rti es of t~as·e. ma_ter1 a ls~ ( 4) 
11 br1 ef 1111 lys 1is of tne sou rte ilnd cause of' s pi lls.; and ( 5) a sUlll!!'ary t 
based OJI! the or-e~d1 ng informd 11·an * of "'tyiP tea 1 • sp 1 'I l efl!'Vtromm@nls. The 
·info 11.t'lion in thh siectton ~~ulttl!d from an: aF1a·lysfa 0 1f da.ta eoll:ected 
frCltl! the Ll1• 5. Co(IJS t Guarei and U .. S. ArttlJ' C'OrPS· <1f fingi nHrs. Over 2, 0001 

1i naniiidua I 5i~d 1 ls .ere ana 1 ;<tea: to deterr1rh1e the matert a l.1 lacat ion~ 
11·terooa1 .. quan1tity. :sou:ri:et 111110: c·~use. of the :sipll ls. [See Figure 6 .. 1} 

. , re\d ew of ldd4 c pi 1 ed b.; tne IJ~ S. ATmJi C.Or,ps. of Eng.i nA!e.-.s fo·r the 
~.airs i 970 througb ~ 91~ 1,.cti ca.us an a 1 most steady 1 nc:re ase. in the vo 1 ume 
of aH 'E.Jipes of fretght c~rr1edl an o.s '-'>tJ«lntlYS ,. Vessel f~t'!lht t:raffk 
rtas i ncrea.s~ for ~n t .:rpes of ate·rwa.ys as showr; n figure 6 .. 'I. !Soth 
, ore ~ ·riJn ilrtrd aooiest1c t:raf· ·h: l'la.v~ }ncreasea s ·1gn1ficantb .• 

An u pect .a.f dome st t waterborne c , r-ce tihat has a ·s i gn lf 1;canit 
in I u~nce _ A the lociat ion ot sp11 ls ii s the ·re I at i ~e pr>Cportioos of cargo 
mo't .;d o-n u ·1 .gu,5 •ater1111ays... As carr be. S.Mn h• Figure 16 .. 2,. the w1s :r; 
ma.)or i t.y of wat@:rbcrne r;(tmllerce is carr-1e<:I o:rn the iN1ss:issippi ·!ve·t aind, 
Gre'rilt -•- :e:s .S.YS tem1i.. es:s thiao 25 p@rcen t of a 11 c rce 1 s c:-.arr ed on 
other i\J .. S. -aterwa..:ys. 

"81Jther nter~st fn far;t a tnat. sfoce 1971 i barges .. ana othli!.r- non~ 
se 1 f-.Jrt"QPe H e-d vesse h h·iJve coAshtent-b carded .-.e: t han 60 percent of 
aJ 1 a. stk waterborne c:ommercre~ The impor-unee of th is fact wU 1 lbe 
e\t i dent l ·ter j n t h 1 s sect.i o.n i n re-fer'"ence to th e Jtumbe r O·f s:p; n s_ re 1 a. tee1, 
to f)arge traf fl c. 13~"'911!!$ ea.-.r ~ a:PP!'"OA 1 mate l.)' 94 Jilerr:ent of ~e comn:erce in 
tne other n!CJi!ii ana. w i c:e ve rsa ., As ·iln e;w;,illllp le,. · 11 e. tne [n I anti Waterwa,)'s 
( geogr.ap.h 1 c:a.'I ~rea )· rece1 ve<!l 23- 8 .cerc&nt 01f the tat al nllllllber+ of ~Pi 1 ~ s. 
s;p t n s in i: n • ano waters accounted! f.o:r 11.t e rc~nt ofr the tot.al wo lume 
sp t l l·e<:l ~ Th@ oppas f te i ~ t:rue of th~ Pi1c1: ft c area. 

A l:most e\ter.)'1 C®IDOd i ty !known i :s. at s.ome ti me. tranispo:r·t.ed by wateT .. 
ncwver- 1 Qnl}' r@1:ght prinCfpa.\ C:Ol'l'IDOdit ies aCCOrunit Or the major"ity Of .all 
a tetbo.rne C:·OOJTie:rc::e. I ab ]e 6. l ~hcil1111s t he percentage ti:reGi:dmtn of 
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SM :pboard' T' af\Jcer 
Fires-

Ch-emi .ca 1 Foamt ng A9ents 'in 
E11zabet'.li Ri~er-,, NJ 

Off Shor+e 01l Platfonn 
1lowout 

f 1 g.utt 16 .1 E'.lta.mp 1 es of Haz ilf'dou~ Chemical Re l1!ases 
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Foreign 3nd Domestic 

1977 1978 1919 
Perce:ut Pe:rce.nt Prrceat 

Peuoleum and produets 49.J ~48.7 46 . .5: 

CoaJ and ~Qk.e - Jl.3 10.0 1L9 

tron o~·., iron ~nd non~ 6.6 7.8 7 .. 8 

.San,.., M'av .. l <'!II ""d. ~tOD"\ -- ""it ~.. ~ . ' !II.I.II- ~ ,,.. ,.4 .S.8 5 . .S 

Grains. 6 ., ·- 6.9 7.3 

Logs and lumber 1.8 2.6 2~7 

Cbe<micals 5 3 ~ l -@I' S.5 

SeasheUs 0.6 0.3 0.4 

All oth r c-ommodities n.1 l"' 6 ..... . ]2.4 

lOO.O 100.0 ].00.0 

T.A!tE 6.1. mJN C:I PAl CtM'tODinES [ WATERBORNE cmHERCE .. YEARS 1977 t 

197~ a~d lUQ 
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coano111 th!s triansi;iorted ~ o J 9·17, 1978.. .and 1979,. As. slJow~, ttie two 
coarnod!t t tes we are ·1int~Tes ted i 111t petrol e-~m andl chem f ca ls , acc.oun t for l 
·s;ilg:nifh:1H1t ;pen:enta~ Df all waterborne COOllle.Tcie., f ·f·gure 6.J graphicaHy 
de pi ch t iM s i ,.form~t ton for- 197'9". lhe Corps of fng ·~ n!.'!rs pm vi d~ a 
further" breakeicnm of the var1 ous groups. of Pfloducts or ccmpouod'$ t~at mate· 
up ths: two categories (s,e.e T'able 6.2 a'flld Tab]e 6.3) •. eased icm fi 1gures fr.oin 
tt;ese two tlb 1 es, a ~terrHa. l of sp f n age of ~ c~rti·t n: 111lte,.,.1 a1 can he •Ilda 
1based on the amount of that iili1t~d a.1 transoor te11. :Man,y other" v~r-t ables 
wi H al:!.C) h>a"J"e a gr-.e.i)t infll.t@n~ on the poti!!ntiai spi 1l of thEse: P•Tooucts ., 
sudl as exact rmetO<i of tr.ansport. I oa.a t.1119 ,at'ld un 1 oad ~ng pmcedirr@s.. fninn of 
product tdry., liquid .. etc. 

A:ii part o·f tne.· ev1 luati on 11 t~:ru1 n triter i ~ 11te·re used to re 1 ate the 
sp H 1 ·~ nformaUon to sttuat i oAs where cJi vers/:RO'V 1 s tii!!Ou 1 d be usef u 1. C>ne of 
these cdter1a 1s 1ftlh11ne.. 'With regard to petr"Oleum spti 15:11 it wa.s felt 
that the VOiume Of ! sp111 WOL!lld: rt'E!@CI' lo ,be SilLl1ff1c.iMt1y large in AOSt 
casu; to Jos,t if.) the .u.se llf d her-s /~.Olis. The USCG Stl"''i lt.e Fcirc:e stiatecJ tr.at 
·it itl!Ouh1 be aUf~cult lio j1.1s.t1fy 1i11s111"1g dhiers ·for a :spill volume u!<lder 
10. OOOi ga ~ l ·rJ~ns. .un I ess itl'l.her e~ t,reme c; i1 n:1.1mstanc~s ·war!: present.. Another 
c:r t ter'ion wa:s, that d1 vers or RO\l's ·weu1 d not. be usefu 1 ·for sp i 11 $ onto 
beaches or in f,o riori-na.tt 1 gable wdll!rwa,y:s. Sp i l1 s ·into tliieu~· water.bod i es 
were el iminateu from f ur,-.U1er ·cons i d'er'at iori. 

f1 19~re 6 .. 5 1 rJd kiites the locat i ~n of .a 11 pet'ro I eum product 5P f 11' s 
greater- than 10:11000 gaUc:ns 'li n t,ne same iman11°et .as ,Figure 6 .. 4. By con-· 
std~dli 'l~e tr.o cr-i tel"'ia s,tilted aoove, the res:ult·s change signi ftca1Jtly . 
The 111t1sit T"e-ved iog C't!!i'IQe Is thi!!: C(IGlpal'°i son of t ihe number and YO lume of 
sp 1 ·11 s. overt Io, ooo ga I lao5 to the tot a 1: .11~er al"ld vol time of a 1 l s,p1 11 • 
lb ere 111ere •Only zao s p 111 s a ... er 10 I OO!J ga 1 hmg; IMlh'i Ch i11Ct,gun:ted ·for 0 ~ 6 
per cent Df ,i) n s:pil h ( ~.3, ,, 3SZ'. ~et t n is sma n fr.a11c.t i Olil ac:(;otmted for 80. 3 
pe:rc:ent of the totil 'i spil 1 v'1 l uce. 

l-101~ t of' ttle5e 1 ar9e ~Pi Hs occ:: 1Jr 1 n U1e i n 1 and. At hrit it:, a.no Golf 
areas ana t.)'pfea'lly enter rher r:ha1111"1eh. or ports and har-bors. The ia.,.gest 
total ·volurae of spin led proelucts @l"lt&r :r'i ver cbanneh ana open coa.s;ta.1 
WillU,rs.. tia.iever t there 1S ,oi problem w1 t!h tM s vo I ume data!, be.c~us.I!!:, as 
1teta Bea fo f j ~1.11"2 5,., 6. hio 1i1ery large siP ~ n s probably bi aseid the :re· lat he 
prroPQrt 1 ons, Orf P.r<!Ol.!t't.s. entm•'i ng. fJ i ffe:re.n t loca.t ions.. fo:r" thi ·s: reason t 
F 1 'ijlu re •6. 7 mil,)' mc·:re accurately cepict t)pi cal spil 1 l oca.U onis. As 
~mf1·c ·ted, r1 ve:r- c.~arnne ls ,. ·fo 11 m.e~ b,~ ports, and harbor~ and1 open coa:s ta 1 
'li1il.tEtrs. lii;ir~mad l)' oos 4-rld estuaries ). r-ecehes the 9re11t.Est n1Jmbe_..- and 
\IC 1 time of pe·t.ro leum r;>it·Oduc.t 5P 11 11 s . lrh@ geogr-aph ~ r:a l are i1S j{llp-i1C:teC1! most 
are the· in l a:na t AU ant f c ~ and' .Pac if it areas~ 

lhe •II.mega s P"i l 'J <Si :I>• Ii ke the l'l((i . .,bt1v~.. are 1 i!l!f requ·tmt enough that tney 
5hou1 hj lie . ., 1 ewed ,its 1ni'.'Jh1 au.11. l f nc~ dents to be cteia 1 t 11111 th a.ct:ord i n:g l y ~ 
A I :sio nDt t l:lat Uiese two sp i 11 s a i:ong !lccoU!n t fg,,. ilPPTDll'i im111 te.J.,y 2'1 p'1!rcerrt 
of 'tlile total vo I UGe sp 11 ·11 ec. 

huar~°'us Chern tea~ ':ii 

The 1 OC i1't ion ot ha:z:a:rct,oos d1e.crri C:a.'I 5P U l !> ~IS anal ,)'Z~d ~ n the Sa.me 
1U1anner as petroleum 51P 1 l 1 s • Ft gur-.e 6 •. a s.flaws tile pr~ th'-a:r-y lout 1 an of a 11 
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Crude Petrol.cum 
Residual Fuel Oil 
Oaoilne 
DmUJ..tc· Fuel Oil 
Coke, lndudm1 Pctro!eu·m Cokt 
Lubricating Oils and Greases 
Jet Fuel 
Asphalt, Tar, Pitcbes 
Uq,uificd Pcuo!ewn ·Oases 
Naptba. Mincra.I Spiriu, Solvents 
Kerosene 
Other Pmolcum and Caal Producu 
Asphalt Buildins Materials 

Ptn:nt 
S3.8 
J9~ 

9.l 
a . .s 
jJ) 

L7 
1.l 
1.0 
l.O 
0~8 

OA 
Orl 

<-O~ .J 

Table· 6 . 2 W••abaflliliJ Commette : IPe·ti"Ol etJm Prod IJCU 
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·~ ~ l>rodurt$ 
Okf~Ml . .W. 
Nih'"~ 1Cllemal F~ 
Sodillm H~ {C&usek Sod.a) 

lam111 ucl Tolualil 
Pholpbalk Cllemical Fmilizen 
Alccboll 
Crude· Coal Tar, 00. Oas Produ.cu 
Pla.tfc M&tertals.. Cell~ ud .SlltllheUC ltslaa 
Sldp'llutk Adel 
POWlk Cbtmlcal Ft:Rfl1.tas 
Palau, Vanakb.es. l.acquen. ~l's 

Soap. Daer.ran .• Cfaain, ~cu 
Oum IAd Wood Q'1'ricW 

Synabldc lltbba 
lynabcdc Fht 
l:wlickla, F~cida. ~. Jlimfcr;tiiirt1 
Phu:macftdals: 'Ba~ Chemlal u-~....; .. n. ' - ' ~~ . ·~~, 
Dya. Orpaic Pi!PDftli+ 0yaq &ad t&mrlna, M£tmab 
bdlO&cdv-e .M1Leriab, ladildiili W~, 

Plftltm 
41.l 
9.1 ... 
!.9 
!f.6 
tf.6 
.... , 
•.o 
l.2 
1+·' 
1.l 
0-A 
0..5 
OJ 
O.j o., 
Q-2 
O.l 

<G.l 
<JM 



TOI.II VollillDC 
Spills 

~n .lli. lO' o.uom 
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sp1 l ls ~ ·~ th the exc~pt~ on of thosf! ol".lto be.acnes or 1 nto n~n-naiv1 gab le 
1Maters.. A 1 so note t hil.t th:e:re ..-ere 112 s;p i 11 s of onkincn;n quant i t.1.. These 
sp111s were not 1nc:ltided! hl tile :sp111 'lDhime 1nfonaiit1on iJnalys1s~ Fig:ure 
6. indlicates somewhcl't. different l!lca.ttons for these pr(ldt.u:ts u opposed to 
p~t~oleum. The Gulf race1ve$ the lar9er percentage of both number ilnd 
volt-. of sp1 Hs.., follo~e'd ,b:,)' lnhnd and Atlia.nt1.c.. hJ respet;t tJC ~ilte.-.
boiilhts,. r-her thannels again il'l@Ci!he t he ·1argest n•11u'" and wolUiDe of 
:s p1i ns. The ports and h6r'bOrS TeCefve a large l".IUmbel" of 5;P i 1 hi I but a 
comparatively $mill vohsee.. The apposite is true of t.he open coast al 
ca te9ory.. These waters r-eCEri ve a r4! 1 !the l y .silla l l: n1.r1mber of· sp 11 l $ but ia 
lalr"ge percentage: of the total \'O lume~ 

A ~o lt.ime crf ter1 on of at 1 east 42' ga 11 on.s of .s:P-11 l'ed ma.led a.1 'llillS 
·I! s t~b H shed lo hE! 1,p ·defi ni? s i t.u a t1 on s in ..,. i ch cH ver-s /H:OVs cou Id be 
Just i fled. Tih 1s MICN.!l'it ~ $ a standard vo hune for a_ bilrre 11

• rUs 1 ngi ·th is 
criterion,, F1 ure 6"8· show.s. the ·~ocat ·~on of s.pll ls . ~te that lher,e are a. 
tot a 1 of 362 s.pi l 1 :s, not 1 n:c t yd i n~ the l 12 of unfcn~ vo 1 ume. amt these 
spi ·1 ~ s; account ror 45 . 9 peric.ent crf titre tot a 1 numb.~r of h:azard.aus chm1ca1 
:spins. Yet these 35l s,piH:s ace:o11nt fo!I" 99.8 percent o·f the to1~ ·1 vol -
of a.ter i a. 1 .spi l lied . Tati l~ 6. 4 deaoos tr ates. tn i ,~ re 1 at tons.hip bet.wee.n the 
:s 1 ze of ill :spH 1:., the1 ru.riTii!Jer ot spi 1l s.. and th~ to ta T wo 1 Ulll~ i n ,ill ghe-n 
ran e~ 

l)pes of Mi'lltM i a 1 Sp nea a.nd Hater t ii l Prop~rt i es 

.lrrronnation ifl this secHon coocer.ning ha.zar"dous chemtcal sptlls wiH 
empn.as.i.z& tO the :rel41t1ve fre-quency andi "olume· o·f sptHst (l) the physi·c1l1 

propert 1 es of t:he materi a I s:pi 11 ed, "" 11:Ch ·1i11d 11 he? P' i dent l fy tasks. re-Qu 1 redi 
of ii ch 111er-/RO\! .; t JJ t:ne ll'fl!t:er'i al to~ i c.1 t;-, and thu:s. e:icposure .-.1 sik to d 1 vers 
and. s.urf,ac:e supp(J:rt per~,onmti; aml (4) ot~er hazards. as rnay be de.fiil'.'led .. 
Inf'o:rlllatlon concerning t he f:requeru:;y and v.011:.une of sp1 Hs 'is t.a~en from 
P J ~s oat a. A 1l c.1at~ tonc.1erni ng phy~ ·;ca i properties, to~ i city t and ·oth~r 
hauras h from published ~,PA! .LJSOG., andl Matlona.l Inst~ tute of Occ11.1paUonal 
,Safety and Ilea~ t.h t Pd OSJi) l I te ... ~t:ure . 

Aoa I.vs i 5 of pet r"O l@wn p.r"OCJUC!I: SP fl h wn 1 be l1 mHcd! to the t.)'pe$ of 
ma ter1 a• sp i 11 ed" fre!quenc,y, arid pnys 1ca1 propert ie:s l f lot1ts /s l nh) i o 
·1111atil!!r,. 

Tl'Je er i ter i a ·for tn is sect 1 on a,-,e [ : J ,petrt11 l eum pr-oouct :spi 11 'S greater 
than lO~ 000 gallons per ·! oc. hle;nt •. ( 2} ~azardou:s, cheari ca 1 s.pU ls greater 
thin 4Z ga 1 l ons pe.-. 1 nc i aent , and ( 3 J sp H ls on to beaci:Jes /ncn-na\d gab le 
water wi l 1 oot be con s.1 aered . 

Petr~ leum .Proctuct s 

!?et ro e - pr-0duc: ls nave be@n gr ouped fotc et !ilht. cuff ell"'.ent ty111~s of 
pN!aucts • The type of prociuc:t and the ttt.ta I ,n _:ber of spi I ls dti d ng the 
pmr'l!ra l9'77 thrOL!'Yh l9BCI ar,e a.s foHo~s: 

Jise ,c.f Pt' educ: t 

Cru~e Oil 
u1 es,o l 101 l 

NiimMr of Sp~ ·11 $ 

7'/J (2B .. II) 
74 (26.4l0 
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. l)pe of ,Pr-l)duct 

~es1a~l Fue-1 Oil 
wa:ste or Uther 011 
lia.so line. 
Uistillat~ fuel 011 
A$phaH;, Creos.ote .. Coat Tar 
Sohents 

ffumber of Sellts 

42 (15.0l) 
32 (U .4i ) 
31 tu.«} 
u l s.o~o 
5 { l.1 ) 
3 l.O't . 

TOT AL 28() ' umi 

The ill!ajor-1 t1 of pe!!tro I ewn pn:iducu w f 1 T f ·loat on tile ·s.u .. f a-ce of tile 
•at@i" .. lt ~s for th:is. re·ason t.11at the eHrQ.h.as1s 1n 1cle.anu~ tec.hnologil!!·$ has 
b@ll!n 9:ear-eo Prl r1 l;y tehttrcj su:thte tecimo1ogies.. lbe:re .are several 
petrel. ii!~ compclll.111Jds that do :slriik, or untt.er it::@rU.in condit:ion~~ .P:rimadl}" 
~ow tempeyatures •. l!fi H s·inlc.. The ger.tera I floating/s ~ofcing: propertif!~ of 
tne eight t .)'pes of pe t.ro la proe1ucts l i s,tea are shown 1be Tow~ 

1'jpe of Pr<iGuct 

Cr1.t.cie 01 l 

01 ese1 oil 

L>i st 1 Hate Foe a Oil 

llsJ;Jha 1 t, Creosote i Coa. i T.ar 

P-r0Bert1 

fl oa.ts arid s 1 nk.s; var .OiUS· fr . .-ct 1 on:s 
separate ~ri<I r:an behave hu1epe<nd@nt'i .}'. 

floats. .. 

Li htf!r fract fon:s. ·IJS.ual:Ty f'loat . 
heavy fr-act o~s •. e,spec i all,) 1f' co l .ci 
.iuto i fl f :resh t111a ter-, can s intk,. 

fl oa.t Oi!"' s. int.; del'e~nds on ctC1mp-<1s H. f on .. 

~lQats~ ra~i~ly evapo~at@$. 

ioals ; riP1dly ~vaporates~ 

The ar:u,te tox i c·H..!f ot pe lro le prooocts is. us11ii ll ,y ii"'!!!' a.tee1 to the 
ct@ .r-ee of rief 1neJne>nt.. AU t}"pes a:re cap.ab Ee O·f ca1J1s i':ns e'1enr~ca.'I burns h1 
p:ro11onyea 1CO.nta.cl 111 i th .an,) iarea of e.x~:sed s.k 11~ Prod'ucts 'l!lh1cn c:OQ!e fn 
c~.n tac·t vi 'th the 1e·y.es ~ mucous me , ra111e-s ii a:na other sen5 it 'i ve a:re~u of· the 
b(ld,y -[ l ·• ps.. e-iars. iltmp i t., en t .a 11 ar-ea ) n a\le been snori..n to cause se\le1te 
b<urns. Inna lat ion of fumes lll'i 1 T oft.e<111 i;au.se Madaclhe, nausea. a.r:id stuporou:s 
eff,ects; * Asp ru. hm ot t.he pt.ii"@ prOd'cUct t:an cau:se sf goi fie i.'lnt lung dMna9e .. 
lnge~t i o.n 111sua. i iy causes na.u:s,!!a and can ti.u:r111i tile o:ra. l ~uppi.er gas h·-0il'lltest r r:ia 1 
tr~ct • P'etre> l eum· piroduc t s a re as soc:i aitea. w 1 tft S.@''wler'«}l 'l dor: nted and sus-
~cteo chron ic e·ffecu sui:h as s~i~ frll"' Ution, sJdn cancl!!r, mil a aesthetic 
e f feet s , ctJernii cal ii111e . n H ht cE!n·t.r a l nenO'us. system d' i11111age., ,a11d b Io.ad 
<i 1 so:rt1er's. 

A$ e:icp~c teat tl'te:re h aJ so· tne poit n t h <I for 1"i re an Cf I or eJ:P 1 os ., on 
w I tn mo Si 1 petra a eWTI prO<auC tis ~ 
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Different sources. of petroleum sM J Is ana' tfl~· n~mbe~ of :sp1 Hs front 
~,acn sou,.,ce. ou:rf ng the perlioo 19-77 through! 19~0 a:re g:rooped 1nt10 the se\t@n 
catego:rt!'S listed' bel 10.,. Setteral o·f these categorfes Mv-,e. $ubgroupings of 
pa:r Uc:u lar 1 nte,.,es:t re J ateo to 50llle type of unde:rwa ter act·fv i ty ~es.Por1 se. 

Saul",c:e 

~eu,e~s ltotall 
- T1i1Ftk Sh l p 
- Tati1k .tiarge 
- other 

Mir~ n~ f~u: i 1 'l ·t) 

ltieh ~c 1 e fr.anspor-tat.1 on 

Tra~sDorta t.' ort-~.e I a:ted' .Fa.c 111 ty 

Trans:p():r't.at fon Piip@l ine ft iotaJ) 
- Of fsnore Pipe ·1 1 ne 

!Won-transportat 'ion ~l\te 'I at:ecti fad lay ( tou., 
•· Offshore Prri>Ouction Pl,attorm 

NU _er- of ; pi 1 ls 

H8 
~6 
69 
23 

32 

a, 

5 

46 
J 

50 
s 

W tne ns. s,pH ls. from vessels d11r'in9 th $ ti iPei"'ioc .. 56 ·we:re from 
le ah h~ ttte· hu H {Jr ta111Jc: C:·OIT!Pa,.. t.m:en t:s tha.t ~:re ca.used b.)' a con h ~on c1r+ 
gro1,u1ding i nciaeot . t1·attges a.I"@ the mpst common sour(e of thes;e sp'il i.s •. aM 
~s . as s.nown ear l i ier-, tfle ~j llr1 ty of ·tnese s,p i l ~ s occur in .,. ~ ve r channels 
or pot"t.5 and ha:rbors. .Sh.t1-s.evert spi 11 s frM varicu.is sottrc·e-s ·1tter..e tausea 
b,)' pi· e.Une o;- h05e rupture$ or lea~s. lhe.se U1ree causes a·lone (ve.ssel 

f\Otma i r!l:gs/co 1 ~ is ions, a111d pi pe 11 n~ Q·r hose f'LIPtl.!re s;' a(Cl)unt for 44 percent 
of _ill of t he larige pe:tro~e1.1~ s'1·i Jls, Gtfl~" aJor causes are equipment 
fl 1 l ~re l other than iP f .Pe or hou~ rupture} , person1Je i errors l tank overfl<Jw ~ 
rn 5us:e of equ pmen t' t a.no. nkn!JIND c a111ses • 

The 'I' ilf' 1 e·h Of haUrdou:s cilemi C4 ~ S· hr @)l.C:eed~ the ttar·' et.)i cf 
pttt r o l eurn iF1nJdu>1: ts .. The p~apert t es:, ¢r;>ll: f city,. ana other hazards of U1e:s e 
el'leiH Cd 1 s, a 1 so v a:r.)' rea,1t IJ . 

ln orde:r to ! 1cl !Jr-,es s t.h 'i 'S. prob I em! in ·the per$pe<t i ve of .hc>iit divers ·c:an 
o;e !.i:S ea Tao J e 6. 5 l ·is ts t.he a ter i a. Is , number of spi ·~ ls '( 1976 through 
l 9BIJ J. bf' i1e r Qh;'s i t a I de:s,c r i !'lt o~. 'lo.x ,, 1 t,)'' aait a. a.rid ·gl!:ner-a l hi!lz:a:ra a., ta 
in ttie f ll I low i n~ graups ba:s,ec o,n the 1 r behav 1 or in IJ!ja, ter: 

ia. §fl ly .Sol bi e/f!:lf 5C i tl I~ Ccmpo{m~s 
b,. £ l 19nt ly Sc' i ubi e/511.0"" l y lJ ~ sso 1v1 ngiff I oa.t ~ilil9 ~gu.nd:s 
c. S 11 gli1 t 'y S,o. lu.b le IS low l,; 'is so 11" fo.51/S 1 l'1 ~in~ C.ampounds 

!nsohrb leffloating om~un-a$ QI•· 
Inisoluole/S,nk jng CamJ)tU.u'iids 
omp,001tcrs ""I en Cou I a ~eact 'l f o lent l y ~-;th Wate,.. 
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tl:ecau:se of tne ~ im ~ te-d sCIJ'~e o't th ts paper, 1u1,t a~ 1 c.001pound·s. ·s.s:r~ l led 
1 n 1191llt.i:nts g.l'H.tor than 42 ga 11 on s; a_.re l ·i :s t ,ed. Compounds that h,av@ 1 ow 
lhwiH'I ~nd illQL!a'U c to:ic h; Hy Of' were not sp i H edl f requent.l y and 1 n l arge 
~ol~m@S are not sh!Jlliln. 

A.s ind · cated 'in Tao le 6. 5.. the v~ d ety of 11ie r ia. l's a.nd t.ne fr proper
t 1 es is 1qt.11 te l ar .. The dee is ion as to when ,and lhow to u·se d hlers/RO'i' 4 s. 
i.n ·re·sporise to re·lea.ses ,of t~e>sre cl'lemicah wH l nec:essad 1.Y · rivolve _ "Y 
cQns1de.r-;it1ons. 

lab I e 6. fl, rNl!:e:s a c'!lfl1Par 1 son o p:r i 1or ~ t.)' ha.ur<loliJ s subs, lances, that are 
er1C01,J rate red 1 o ttte i.a t !r e.fri.i i ronment • 

lhe func.t foflS a cl:i e'r/IW~ 1111 ·1 ll ~rfo - in r ,es,pi.onH· to SIP il h wrn 
C)e-pel'ld no1t 0'11 J ot11 the: mater; a 1 ana i u tProper'l 1 e 1)11 t. al! so on the source
of Ule spin arnd 'its, re lat~ ca1:.1 e ., lh h s, c: t ion brief i .)' o hcus·ses some of 
th~ ,maJor s.ou.li'ces Cll'Hl .c,.auses, ot botlil per.,.o,le.um :sp,f l'h am:i IHu:a'l"iJ:Ous 
cn-em1cal spi ll s . 

Tile to tlowf nf. l is t ·shtill'lls tne various souir-ces and nu en M s,pi Hs, of 
hcmircous Clh~d t a h . au r h1g U1e pe,. i oo 1 g 17 th rou:gh i 9SO h• ttie '$ _ fo · a 
as that: fcrr pe'trolewn spl: l h .. 

Sou:rce 

'less,els (tot, 1} 
- Tank s.tti!P 
- 11' ~nk bal"ge 

i.ither 

.. al"'i ne he H i tl' 

ehicle Transportation 

T :rat1 ,po:rt at .o -lee 1 attKI ' ac 'i 1 j t..r 

Tran1~ort t t ~ Pi e1in t total} 
- 4i s.no.re P 1: pe 1 f ne 

on~trans JJ-OrU t f.ion -Rel a.teeil a'} l i t.y t ·tot., I 
~ IJt ~hor Product.i tm ht fr _ 

urn er_ of Sp'f 1 ·1s 

133 
lS 
n 
21 

61 

30 

16 

B 
0 

168 
0 

f:liu: br(!Ja k:amm 10.f s c rc:es ab01te. • 'S, wer l gn 1 f 1 cant i" te '. 10 
dher/tlU res.~n:i .. SpU h frl'.lftll '/es.Si. h ac:c i:nmt for about . 9 per'cent of 
the. r.ot a li in - r ot sp 11 h , and a111ot!IJer- 3 pe·re: n t ar at mar ii n: fad H t 1 e~ 
( , ort o:r har r J • A$ ' no~ c.ate di u1e . major 1 t 1 of s.rP i ~ I !>Ou rce 5, !"1£? the non1

-

t r .ai !"I t1rt.a.t fon-r.~ l aiteo f'aJC ·i '11 ti - s; (, p,.1 .. ,, ty :s tor a gc., rpre!duc t 1 on~ and 
pr-oc. ssfo . ht: ll 1 tt es · .. 
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lbe cat)ses of theH sp11 h are mor-e wairiedl than· tl10<se wH h pet:roleum 
spfl ·is . ·rank ower-f ]()'jfS, 11.re the most: frequent ciause. reg&rdless of the 
sou:roe. The s·econ:tl mos·t c~mmon ca:use is , once again, p1peHne o:t hose 
r uptl.l!res and ·1 ens • lei I<$ from the t.iiu H s o-r tank 1c:omp-11rtmen ts. of ves.se 1 s 
as a resu: ~ t of grt0'1nd i n9 or co J 11s'i0:11 fiillU the th 1 rd leading cause 11t·i t h 25 
h:ichlent ·~.. ·Llthe·:r causes hlclude \l'ai"1ous e'Quipment 'fa i lures. ~ 1 roper 
hanrJ I t n 9 o- equi pment, P.er-sonne 1 error., a.nd unknmr,n causes .. 

~,pjf.tl" SpO.l Enwfr(n'llllellt 

The foregotng ana lyshi h s p:rO!f'ided th~ info · 1:1t ion necess.ar)' t 10· i'.11,-a!ll' 
C:()nc ~us foil$ ariG rnatk& rt;erta i rn aull t I OJ"S ab(lut the t;y,pes ;cf sp 111 e11!v iron-

nt in wh i c.h divers . .M V • s wou I a lti05t c0i!llllll0n1 I y tJ,e ~ h1ted hi response tc 
sp 1: II s. l :he: fol I O'l!l'i ng, is 1 svl!JQlry of the ra~ge of typ·h:a l sP1i n :s 1te 
oand1t 0 111S.. these' c:on ·~ t lons. wt J l apply ·to bo,th ~troleum and hazardous 
cir.em i ca 1 s.p ·~ 1 l s unless otnerw1 se no~eo .. 

oca,t ion o·f Sp i l l s, 

8"1!5.~t1 on our prev ious. 1;, d~te - i neo er t@r- ,a C s.p1 11 !w'O l. umf! aoa exc ~ u s. o·r:i 
of eai:he$ /non -.Rav1 gall I e', the clli s, t J"l l!):u t 1 on of s:P i 11 l :s r eq,u 1 ring l.U:Hlle ate:r 
ac;thd ty '111 JI be £1,aseo u:n ·w.her,e t h J.;rsre .t numtt@r of' spflls, oec1.:1r. Rhers, 
pdaia,r · l y tile fi1 s.s i ss i pp·i ano a I J 1J1f its tr" bi.:I tar y s.ys terns. !1! 1!1.d ports "'nd 
l'l.itrbors s-erv n<g the 1 n J ~nd r'ei!l:!ii cnHl t l'ie At hn t i c ana _ T f cc-as ts l" w H 
unaaub:tecn )' tit! tn ~st c;,omman iH.e r be>;d 1 es. to rl!C.e ve ~pH ls . 

lM s tact ·15i \ler y s i n if l'·t:anit .tr ca11JS e tnese ar. u. rl 11 OWi! the most 1 -
mecUat _ anti a1 ~ reet po ti uun t ex , ~s,1.rre. to l air~!' c~n(entra ·t lo111s. of peop h~ 
ttrougn ('lj cont aict r'et.riedt ion,, t 2) ar-1 n·ic: i r; 111!'~'ter supplies , l. J J b 1 oa.:ecu u -
l' alfon o to:icics: 'in th.h aind s hel Jfhh ha·r'ilt!Sten frCill rh. :f'S , Md (4j 
Q . c u~at ion a ·~ e~;Pl)S ·IH' • .Sp i n 1' rrtD opi n oa~ta. I liil!i t .rs Ml potent a Uy. 
ser'10t.fS.:t fl!llH l not o cur ~'5 often "'°fl ,PrOL'lablj' w 11 110-t be c: . Hcatied by 
tri .n tense n 1n 1COnt.ai:: t pre~n t i 111 river _., ~or 'st and h rt10r5i • 

' ptn 

Tne u J I ran ·C:ll)u 1 be from: , f . f t t o :s.·e '4'1111ra I .ht.lftd re-d feet A.n 
a s:urnpt hm o . ZO t(l 100 f t wOY I Cf be app·ro1p;r 1 ate for ' p d 'I sp t U a.r 

:UJlo :ntate>r !iL f.bi ~ 1t) 

. il:pec · E!o~ v c115il0cnaHy~ 
·tan or i n d ~ S.P@'ts ! 

re ir n ain a.re tlJa l is 
(I . ta .3 nots ~ 1d 

In Ir · ~ · !l 
H b c-0 . 

The arQH 1a1:.rill- ieo tn "Local 1c:m 01 pi ' 1 " ct:1 .,)ri· r no .n f~r 
tl'lei:r 111Jr ,J.1 111e s, ar.io Jac:ll: ot vh1o~ 11.t-.o+ . To w s.1 . 1 ·ty ~rn undo t)t di~y 

~- l 



be· c~n and i!S a ritical and l~:nU ti ng factor in perfo1111in ndorwat .ii" 
a.ch"'HY 1n a ci/llemicall.Y"-<Ont . ina.tetj en'i1rcnmenL 5pU Is f n ·OP ,, (O r. 5t.i11 I 
1mt t.~r.s. aoCJ the 6reat Lril es wt n li rt 1 .)' :J'il~ ''L ~e.U-4! :r '*'is. 1 b 1 Uy. 

Htio wt ll be tl:'le mO$t con.non substrate. 5 co(1$U1 por-ts ~nu Mrb'o:rs 
'Y h ''I'! ·s.a lid or S and/rair: bot l Mil& •· Open COU ta 1 SP n l$ w· il probab fi,) IHIVf' 

5 n<i iiwttoms r Jn ' $ t 0 ttn~se ~re·a :s., espec .. a l I !I po·rt s. a:nd rh.n'1bOr t ~ '· .r ' 41t 
d .a, l ,o: c:lelt1r s. 1illG J nk ·w ~ l l o ten. be 11 t ter in t.t•e· bot tom, C'i !fler /RO\!' 
e.nit ,.my I · nt or t ead n.g or a s.u t ·l s. a. poten t ii a ·1 prob 

11Jt; · ..)' a ·ra t 1 on of 011~· percent of the . fl I :s, ~ cur ht Ui open o-,ct.:'a.Til 
(io'l.lt ~de o b1ys. . estuarhi·s. i s und>S , II! c,). S ·~ ncE'!· .111lmois all sipi l h O(;!C~i" 
11'1' pcroteict d •der .•. t he se.i: ·s,tate wi I~ ·rarel ,)' !AC s. ,., t<C! ,e_i t fe- t. 
~c-u . Iii s.en w.H l be irnp-0r t-aot when c l'il ~ 1-0e.- h;ig ·effe-c:ti i.oe and e urf .ce
s·i.1ppor t. t fl w U es _, t11 tflilde·rw ter s ll!rr e. !l(ou Qh s1U'S co .. ~ d be- 111. Ii H i ng 
~etr:>r tor 1..mde rwa er ac.t ht t . • 



SECTIOfi 1 

HAZAROOUS SUBSTMCES 

iKTROOUCTtO.. 

At l~ 1nc1d!1tt, r~sptinse personnel ma.y be eipos~d to a nUllb.er of sub· 
stanc.u that are hazardous bec1ose ·of thefr chenUcal., b'iolo91ca·1 t or rtd 'to-
1og1c1l char~cter1st1cs. 

Aa.d 1o1 ogt Cl 1 hazards. pre.'Sent ii prob1l ena fol" 'l"esponse personnel, A:ai:U ., .. 
active materials can ea11t alpha or bllta paTt1cles or 9,a.na waves, all of 
which c:an h~we a hillr'llful effect on health 1f ,..ort.er-s 1u·e exposed to e:ic.cess1,we 
a110unts .. 

81o1 og1i c1. 1 ilgents are lh i ng O'l"91ni s.ms (err the1 r pri>ducts) ttl~t can 
cause st cll:nes~ or deiilth to exposed i ncU v'1dua1 s , 

Cnltlli ca.1 hazards ar"e e 1 as~ if 1 ed 1 nto seveT.a t group~" 1 nc lud' ng f 1 re.,. 
tode. c.orrcs,1\le, and r~i1.ctive· huards. A ·~t.e:rh.'1 .ay g:enente JiOt·e tha·n 
one tl'1efl!ic11 h1u:rd durh1<g a.n 1nc.1dentt for e:1t~let tmc.1c '.' ~pors ca111 be 
:re 1 eased du ting chemtca 1 f1 res . nut. hiil.Zu·ds can tie a res.ttl t of the phys 1 cal 
/chem1cat prop~rttes of ~ ma.ter1a1 or of Us chernica1 re.111c:th1ty tdth 
otht!r rMteri a ls 1DT the env t i'Oiaefl t to ~ i ch 1 t 1 s exposed. 

"any hazai"dS ma;y b.e pre5t,mt at ilny one 1nc1de:n·t. l 't is 1mporhnt to 
11,u,ders'tond the fundamentiilb of each ,and t ne·ir re·latio.nships so th1:t effe.et·hte 
s a.fety prict 1 ces may be ~ 101ed· to r1!duce Ute r1 s k to the pub 11i c and 'responu 
pi!!rSonnel. 

BHlL06 lCPIL HAZARDS 

Bio 1oglea1 niar"clS can c1u5e 1 nf.ecu on or disel5.e 1 n penCM1s ~hro are 
e~osed. IUo 1 ogi ca 1 hHil"'ds aay involve pl illnt s or ilm iiaa ls inc ludf ng1 ·m1 cro
organ1 S!JS. They are div1 d~d 1nto fhe eie.teg.cr1 es : vi ra 1 t r 'kket ts i ia 1/ 
c:h larn.yd1 t 1. ba.cter ta 1, f ungil 1 t and parll 1 tic~ 

iB 1 o logt c• l hazaTds, such as di sease-caus t ng agenb, 11aiy be Pi"eSet'!t at ai 
hai:,iJrdOllS wnte site or 1nvo1 ved 1 n a sp·\ 11 • Lt ke C'heT11Cl1 n u :a.rds, th.ey 11111y 
be di s.persed throughout. t'he envt roninent. v1 11 w1 nd and •at.er. 

Hany bt o log \ca 1 ag:enits, Tequlre a c.arrt er to 1 nocu l a.te a host. Menc:e, 
co"tro l 11 n1g the agent •ill' tequ ~'i'~ c:o.ntro 11 i ng the i::.arr"1 er. Fol' 1 ns tance, 
-rab1 d ro~nh &t 1, hmtn 11 1Hy be a bio l()g t cal hazard!~ Ro:cky rtounta 111 
Spotted feveri wh i ch ts carried by ticks ; h also t" this catl!-gor-y. 



The s~ pen,one1 ~rrotec.the requ1re.nts of a res~.onse to a chemical 
h.azard ~ply to b1o1~1ta1 J1:ai1:rds. Bady cov-etings 4'nd :re:s;p11"'atory protethe 
equipment should be ut1l 11@d. Especta11y i~!'tant ts the nee:d tD m111tnt11n 
perso.t1a l c 1ean11 ness. .ShOttllerlng after remov t 1'19 protect1ive c.1 oth1 ng and 
thoroughly wash'f"9 exposed body part,s, ·inc ]ud1ng hands and face. shoo1d belp 
re.av@ 1111 res tdua.1 c:ont•fnat.t on.. 

RAD IATIOll HAZARDS 

R;e.d1oa.cttve !!Mt.er1a1s thitt !IQ' tte encountered at a s1te Ciln •it tnree 
type-s of han1f"ul f'Ml:h.tf on: alpha piiTt1cles. beta ,part1dH, and g:- waves. 
A 11 three f oTll'IS haN l i v1 n!_i OTgan ~ i1Mi by 1rQPa.rt 1 ng energy wh t ch 1 on i ies 
IMllec:ulH tn the cells.. Henc:e, the thr"ee ~re referred to as hmh.1ng r,adt1-
tion. lonizat.1on llllilY upset the nonnail ce'llu:lar func,tfon:11 -causing dhfunction 
c.t death. 

An ! lplla particle is post111e ly charged. Th 111 be.ta i's ain e lectrol\I po Hes
s i:ng a negil.tive ch.111rg:f!. Both S!lart11c. l es h a.va 11111s'S and energy. Both are 
etnitteil fr·Dm the n.ucleus ~ They tn1vel shcrt distan.ces 1n 111at@rtol bef'or.e 
1nll:eracUons wUh UIE' •ilt.erial cau:ses then. to lose tnef'r' energy. The outer 
layers of the s'ktn al'!d clotMng generally pTotect against tho~ pU'ttcles. 
Ther,efoTe, they al'e CO:R$1deredl hiil.Z4Tdaus primarily when: they ent.er 'the 'body 
through 1nhalatto~ or 1nge$t10T1. 

Gamma radUtion f's pure. elec.t.rotr1agnetic ent1rgy ud is itlfa'lleUke, rather 
tnin pa_f't1ct.114t@., in nature. Gan.nil WilV~~ PHS through an iaatertals. to $.otae 

d!g\""ee. C lQtM ng; i m:l ud1 ng protect he gei!n'", ,.111 nc.t PrfV-ent gii9#1Mi racf1 atian 
f'f'c:mi 1nteract1ng 11111tt'I bo-dy ttss,tte .. 

Un 1 i ke many haurds t.hat po~ses.s c:erh 1 :n ,praper-ti es to alert response 
1personneT (odor, 1ri"'1tatiOT'I . or tote:), rad ht ion daes nQt 11111a.Tn. Hente:11 
P·l'~ven·t t ng the radi oact 1 v.e mater 1a1 f ;rom enter1 ng the body or protecting 
ag1tnst external r111dht1011 1s the be-st prcte.ct1on, A.s witti b1ologttal ~nd 
1chmical hazards, the use of r~sp1rator1· and per"SOMel pr:otectlwe equt?11ent, 
coupl~d wUh $Crupulous persona l hygte11e, 11111t ll afford gcod protection agil tnst 
p.artitu1 ate rad1 au on. · 

CHEMlCAl HAZARDS 

F1:re Huel"ds 

Combli$t1bility--

Cc:imlMJ~ttbt H ty ts Ule .abi 11 ty of a m;a.ter-t 61 to act as a fuel. tha.t ts, 
to tM.u·n. Milt·&r·tals t::~t Cad be readily ignited and sustain ie. fire are 
r;ons,1de-Tctd ta be combustible, wh11:e th01.e thilt do not ue called ooncom-
!:Just 1b1 e. lhf'ee e'l eaw:nts .are M!l:PJ t rfd for 1combus t. ton lo occur: f'ue 1, o:Kygeo, 
and he!t. The concentrl.t icn of the f ue 1 and t11e ox,,g1m -.i:st be h t~l'I enough 
to a11ow 1gntuon ilnd mi1:1intitn the burning process. Cmus.ttori 1s a chaair::~l 
~eactign th~t rl!qu1res heat to proceed~ 

heat 
f1;.1e l • · oxygen ----------> :P:toduc.ts 
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Heat f s supplted by the- ·f n9U:f on source and 15 111a 1 nta ·~ ned by the 
cmbust1on. or lt nust be sup:p·Hed from .. an ex.terna.1 source . The Telat1on$Mp 
of these three f1te C·~One:rnts 1is H lustr·ated as a triangle fn Figur.! 7 .L 
~t ft res, Cln be ext1 ngtri shed by reeov1 ng one a.f lh.ese compcnents .. Fa!I" 
ex~le. •ater appl1ed to 1 fire remowes the he4t. the~eby e•tingu1shing the 
Ore. when a m,atertia1 by itself genl!r·ates enough heillt to st11f-1gn1·te and 
cO!ltbu-s·t t SP<)nt.aneou.s ·c:01111bust ian oc<:urs.. e tther u ii f 1 re· 10'1" e.11p l os ton. 

fl i11191&b11 t t)'--

f l mnab\ li ty 1s t~~ abH ity o.f a uteriill (Hqutd or gas) ta generate a 
suff1cienil: c:onent·r.at.1on of 1cc.nbustible vapors under nonnal candtt,ons to be 
tgntt.ed and produce a. fla... lt 1s necessary to have ii. proPer f 'ue·t-to- air 
(OJQ'ger.} rat.ion (i fue: 1 1 n l tr) ta i11 llmii cOllbust.i on.. There 1s a ·r-an·ge of f ue 1 
c:onc·ent.rat tons 1 n 1 ft for ea,ch .mater-1a1 1111here it ciU'I be 1 gn i ted .anti sustain 
c:ombus ti on. Th is l s ca H ed the f' l .-na.b le .R.ang·e. ~e lowest. con~entratj 1 on 
of fuel f:n th hi range 1 s. th.e lowet F hn111ab le Li•~ t ('Lft). C'oncentrat hms 
1 es.Si than the LFL iare nl)t fl a.rrt1b le because- t.here is too 11 tt le f '1.1e l - that 
h .. the- •h.ture ·1s too •1eanA. Th-! h19hes.t l"ation ttu1t 15 fl-..ble h t"e 
Upper Fl~ab1 e· L 1•1t (Ufl ) ~ Concentrations greater t..hH the· UFL a.re not 
f laanall·le beca.u!ie· there ts too Eich fuel d1spl"cing the HY!'l•m (er too little 
oxygen) • TM s 11t :itture 1 s too "'rt ci1 111

• Fue 1 conc&:ntrat 1 on~ ibetweEn th'e Lfl 
and UFl are ~t1mur11 for st1.rt1ng1 l-1'd sustafo1n9 fl re. E. x~le: n1e lft for 
ben·iene iS. 1.3" (ll,000 ppm). the UFt f5 7 ~ls (71,000 PPlll), thus the f11111111ab1e 
range 1 s 1. 31 t.01 7. ll. 

A flMVMl>li! •at·e,rh.1 is con$ideT'ed Mghly combustible if 1t can tJurn a.t 
Mibient. t~i"atures (68 .• f). But a c0Clbu-st.1ble •1ter1a1 h not neceuatHy 
fl a.nmablet because: ft !Al' not be ·1gn1t,ed easO;o or tbe ign1tian rna·Snta it.ted .. 
Pyr01>hork •at~"1ah •111 ign~te at l!"l)O!'l'I t~erature 1n th.e presence of a 
gu or vapor or 'When a s1tgt1t fr1ctian or shock h , appHied .. 

Note= The U.S. ~artment cf T~ansportat1Qn (DOT), the Dccupetional ~fety 
1n.d Healt:h A.dmh• istrat1on (OSHA.), the National lns.tttute for 
Dc~UP6tional Safe·ty ani:I ~ea1th (fHOSH)t and the "atianal Ftre 
Prot~ctio.n As.:s·oc:iaUoni (NFPA) ha11e eshb1 hhed str1ct. deflniUcms 
for fl amub111 t.y b.!.!ied 01!! the f l.as!h pct nt of a mater·I ia l. 

Gas or Wapor. E~plosto~s--

A ga!i or upor e-xplos1on 1~ a. very rapid, v1olent releue of e~erqy. If 
cO!lbus t1 on 1ii: 2dr@m@: ly rap td, 1 &rge .a110unts i:rf k i Mlti c enl!!:l"gy. heat t and 
gueOtJ!. products ire re leased. The major f act,G'I" contr1buti"g lo the explos1t1n 
1 s t:he col'lf tnerient i:rf a fl .-nab ll! 1111a.tll!!l:"i a 1.. llltH vapars or g.ilS<!S ca.nnl)t 
frffly dhs1p1te·,. th!y enter the c.tiust1on teaUon moTe rapidly. Conf1neme·rit 
a 1 $D 1 nc:re.ases the energy 1ssod ated with these ll!O 1 ecu·l 1!'!!1,., 111h i ch enh iinces t'he 
expT 1~he process. Pootli.1 venti hted 'bu1ldings., s~ll!'rs., druas .. and bu1t 
Hqu1d cootiainers aTe exampl@s of places -.idiere p0tential1y e;iqflos1v1t atmo
s-phe..-es l!tli.Y 1e·x1 st. 

. E.xp 1os1:ve gues/vapol"s e:icht bi t an 11txp 1os1 v~ rang:e. wM ch 1 s the same a!ii 
the n a.ab 1 e :ra'l'lge.. The upper exp-l10'S i we 1 irii t (UEl) and 1 ower HP 1 os Ive 
1i•1t ( l EL ) are· th~ tJFL tndi 'Lft but tn confined areas. Mes. t l'"!:f erenee boo.ks 
1i st either 11 m, ts or fl .-ab 1 e li•1ts 1111M ch are 1 d!nt. ·~ cia L. 
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QlYGEN 

Ftgtrre 1 rl.. The ft1Te tr-1ang le. Each s1d1 of the trt1:ngle rep
l"'e5eAtS one af t ·he nec:en.ary t!lements of a ff ll"e . Thi! optimum 
'$ i tuat i(lflt pos:\ t ion ntrnber l. is the tuts t fue 1-to-o:ityg@n rat 1o,. 
lfllHh ~uff1ctent he1t to' lgn1te the fue·l .and sup-port its tOlllbuist1on. 
Each corner 11 lustriates the remov.ill of one c:~11ent+ in numb!r 2 
there ts t:nsuff1cient fue l (concMtrations below the Lower- Fl.-able 
l 1m1t), h• 'i'U.nnb~ J there is not enough 1:>icygel'I (concentl".ilt1ons 
ibowe th!: Upp.EH' f 1, e:rr.11b 1 e L 1111 t) • and t n nUlber 4 the heiat. source 
h oot adequ:1te. A f 1 re can be de'fined as 1: s-e lt-su5.t il1' n h"lgt 
fl •1 ng combust ,:on~ 



S...ar:y~ Pr~ct 1 c;:1. l Cons 1 der-i1t1 ons--

f ires and e~lm.1ions require fuel. atr (oxyge:n)1 a11d iJn igtriUon :source 
(heat). At a hazardotis .atel"'1 a ls 1 nc1 detitt the first t.wo are not eu11y 
contro 111!.d. Consequently, •hi 1 e 'WCl'il"k 1 ng on-i; i ta· were J. ft re haz 1rd 1111 b& 
prasen.t .. the concentl"'il.tlon of combust1b1e gases t·n a.1r •st be mon1tored1 .and 
.any pDtent i 1. 1 t 9" t t ton. s<iun:e .nus t be ~ept 011t of th:e areil. 

Nost dangerous fl anab le subst&ntt?·s • 

1.re e1.1$ Hy ignited (@. g., p1rophor-t cs) .• 
tequtn Httle oxygen to sup-port colllu.1st1on. 
have 1• lFt/lR and a wide Fl1111111ble/EJtPlosive 
t'Pge .. 

ttuards f'·elated to f1re$ and ~plosion~: 

pitl.1$ 'I ca 1 de5tl"'uct 1 on due to shod; .. aves, heat, ilnd 
fly1ng objects 
1in1Uit1on of sec,ondary f11"es or- cre1Hon Gf fhmmab1e 
conl11t1 on'!i .. 
r•lease of to~tc and corrosive c:Ofl1)ounds tnto the 
sor·rouodt ng env trorime:nt. 

E~p 105i·i ve Haz illl"•ci;: 

E:icp l OS i ves.-~ 

An exp1 o~he ts .a st.tbstance 11111h'icti unde't'goe$ a very rapid clhe11fci1.l 
trans.format. 1on~ ·p;roduc 1 ngi l i1rge amount:s of gases and h1H.t. T~ 9ase s pr-a
ducedt for ~Clllp1~ .. nttrogen. o~ygen. carbon 110nox1df!. carbon dio•1de~ and 
!itr"!'1m·. due to t 'he hea't proouced. r.ap 1 d ly e-.xp .a~~ at ve l oc 1t 1 H f!xce.edt ng: the 
speed ·Of so1md. Tnb cr~.ates both ,, shock lfave (:trigh F1TH:St11"e 'llllVe front) 
and noUe (brba11cel. 

TJP~ of hp l 0:-s he t-taiards--

H~h ar deton1t 1 n"--Che-t cal transforma.tfon oc.curs wer>:t r ,1pi d1y w-tth 
deton1.t7 on rates as. 6-gh u 4 111tles P'i" 'S.ll!(Oftd. The rapidly expanding g~s. 
1u··odiJces. a sMc'k wiivfit wh 1 ch iaay bf! f 'o 11 owed by combus t 1 on. 

Prim1ry htgh exp l os hte: detonilt·1 :ng wawe praduced in lllll e:t:tl"'ene ly 5hort 
pert od of t i-e.. May be dettmated by shoe Ii:.,. heat.* or f d ct 1 on. E.x_., 1 es ne 
le1d Hide~ merctrry fuhn!nate., !'I'd lead styph:nate. 

Seconda.ry h tg~ e:JiO T os t we: generil 11y nel!ds a booster to cause 1 t to 
d~ton,te, Re 1at1 ve ly i n~en:s ft 1 we to ·!.hoC:ll:, heat, OI"' f'r i ct 1an. Ex,uip 1 e$ are 
t~tril, ~yc1on1t~, dyna11tte, and t~r . 

Lot111 or d:efh~atin,-...Jitate o·r defla~ralH:in up t.o 1000 feet per' second~ 
Gener!lly ·coinSust:On fo lowed by ~ s~odt •ave. Exat11Jles are smokeless pOWc!er~ 
111&gnes111n. and Kalotov codttatl . 
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Pr1ct.1 ca. l C.c.:ns iderilt 1 onii-·-

H1 gl'i: or low does; rwt iitdl·C·iltel· th& e:icpl·os1on huard (Dr paw!r.') but only 
the rate af ch111·~c11 transf ormat:I on. · 

E•plosions can occur u 1 re,su1t of reactions bebi1een !Ylii.ny chem1ct1h not 
ordlniir1ly c.ons1derltd u explo"S1ves. Allllanh• n1tTa.l!!, a. ferttl h .ert c·an 
eJWlode under U!e rtght condtt.1ons.. AlkaH metals and w1te1" explode; 11~ w111 
t111ater and peToxide silts. Ptc!'h:: Kid and certain ether co11pcumds ~come 
Mig'hl,y 1t1plos1ve· w1th 492. Eiaies, Yal'JOl"'i, and f1nely divided part.1cul1rtes. 
wtien conf1 ned, c.-n a 1 !iO· e:icp1 od@ 1 f an t gn t t .t or1 source ts present. 

To·xk ttai:iu·ds 

To:it ·~ ct t_y--

Toxi c materiah cause· 1oci11 or sy.s;tem1c ·d'etrtll!nt.ill eff~ts tn an 
orgPts•·· Exposure to such !mdert1ls does not al:11t1~ result i1'l deatht a1th1lugh 
th1.t 15. often the dll)'St i.edi ate co:nc1!rl'li~ Types of tiCJ.Jci c hau .. crs can be 
ciltl!gortz:~d b,y the phys; to,Jog.iea 1 eff'ec.t they h.a,we on the- 01"911'1ii sm. A uter1 al 
mil)' huiuce more th'" one ph.n lo lmJ''·,c:.a1 r 1esl?C)nse .• 

Types Df Tolll1c Hat~Tds--

-Sntem1e ~o ·~-~""~-·-S)l~til!fll1C f:!OhOl'IS IJ"! C:hMiCi!l a9e11t5 tihi<:h ·9Ct (In 
spec1Tic targe~ organs or organ ·syste11s Uable 7 .• 1). A 5ubgroup includes 
aMsthet1cs and narc:oucs~ whlch may not be toxtc ln the clasi1cal sen5e 
bec1.u!@. th11y .cl! not nt!CHnrfly cau:&I! 1n"Her:!i1.b 1~ harm. Howewer., r·or re.
spcnse pel"'!.onne 1.. these a.g!:nls can lbe ex.treme 1y ha:i.erdou~ bec:at.l'.se they cnn 
i111Pa. i r Jud~n.t ~uld the thought pr.ocesses. Anest.heU cs 1r-id narrcoti cs. depreu 
tl't.e centr1.l nerv-ous system,. r .esulttng in lou. of· sensilUon or 1n stupur·. 1f 
tonc.entrat toos iare gr~,at enough, com. tnd deith can occur-. 

Asrxlllian:ts- ·-Asp~)lhnts ~re· agents ~tct. d'ep ... he the t'lssues of o~ge:n. 
a C·cmd1 fon caned i1110Xlil. ThU group is divided into '.S1qJle i?lnd! CttBll1Cill 
1sphpi 9nt:!i ('T.1b'le 7 .. 2.). The 1i~mple a;gphyx'liants a1:t 'by dHut.1n.-; af' d1sp1 i1c1ng 
a tn!Mpfiel"i t cxygen11 lfh 1ch l o.ers t1'e cor.1-ce-.ntrat 1 Ol'l. of o:c.ygen. tn air . 

B.ireothi ng a 1 r wtt.h 1 ow ox,ygen concMtr.at 1 on c:a1.1ses 1 nsuffi c·it1nt o:cygen 
tn blood an.d t t s·sues. Th ts can cause hetdach·e·t uncGnsc:1 ous.i'!es·s, ~nd even
t11a l ly deatri,. [ nert gases can be st-. le esphy.g t ants. 

Chem1ca1 .asph,yx hnts act. in one t>f two wa,ys 9 SDITll! pTHent th!!!: uptaklR of 
·D•,y;.en 1 n the b 1 oQd.. CaTbein .on<i.Jd de, for ex~ le, t :nt.ef'f el"es. wt th t~ 
tTan:spa"t of o:w:nen ta. th11 t111s1.u!s. iby !i trong ly :bh1d fi:n9 wHh hetmgil Db i 11 to 
fo'NI'! utrbo~hemog1 obi n.. whtth 1 ea.v,e;5 1 na-dequate h1111Dg101>1 n ava1lab1 IB' for 
oiygen transpDT.t. 

A s.eco!l'lcd type of chem1 t• l aspl'ty:x.1 ant d'oH not p&nn1 t norma.1 oicyq,!!!Tii 
transfer eUhet firOil the b 1ood to the t'lssues or ._i thin t1'4e cell nse lf . 
!Hydroge_n eya.n t de 1 s an ex.., le of th f s typ-e. 



A c.OMOn. and e-JCttet1e'ly t01t1 c* e11:111p 1 e of il r;oqJound· tltl1tt is both ' 
cheatcal and Sh!f.tle uph_p1ant 1s .t:iydrog-er.1 sulfide.. The chem1ca1 ilcUorli, 
ictu 1.·11y th't of a t1ettrotod c systemii c: rpoi son. stops o:it 1 daticn of tiha 
Tiesp1r.1tory tssues. p1.r11y.ztn:g the lwgs. The result 1s. th1.t no 1tr- eniters 
the lu.ngs" 'Mft·kh causes s 111111' la: asphyx.1 at1 D:n. Oxygen ccncent:rat ton$. t 11 the 
lunp drop, Cill.Us.tng de"~t:l'I.. · 

TAUl.E 7 .l. SYSTEJHC POISONS 

.. An~sttiet t es/Marcet 1 cs 

Olef ln,5 
E'tl\Y 1 e-ther 
baprapyl 1ethe.r 
P 1nff1 n1c 1\)idrocarb!l>ns 
AltphAttc keton~ 
AHphaHc al cohols 
Esters 

Coqm1mds Dillllq1ng 
kidney Function 

Ha1:ogenated hydroca .. bcms 

C°"'ounds DISl'l~g1ng 
the aterwous Syste. 

Meti.MQ1 
C1rbon d1sulf!de 
Metals 
Orgilnailet i1 l 1 k'i 

Coni,o·uods Oainag1119 
l 1ver Junctton 

·Carbon: tietr1d11 Qt' tde 
TetTacnlon:ietha111e 

Compounds DiWll~.91 ng 
B·l~d-CiTcu 1 atory Sntem 

M'.fl ine 
Tolutdin! 
Nitrobeoze:ne 
aenzert:e 
Phenols 

TABLE. 7 .2.. ASPHY'llAllTS 

Alfphatic hydrGcarbons 
H'e11mi 
Ntt.T."ogen 
H1droge., 
rt1t:rous ox lde 
c.arbon d1 ax1 d! 
Methane· 
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An11fne 
fllettlyl an i 11 ne 
Cyanogel'li 
h)'drog;en cyanide 
Tolu tdint? 
Carbon mcnr::u:i de 



l rl"'1 tant1--I rr1tants are mater1 ah tti-at cau!tl! 1 nf'l-.t ton of membr1ne$ .. 
l'!e mech;an1.5'l of 1i rritat 1 cm ts ll!ither by COrt'OS he or dryh'lg ~ct ion., a11d •lJ 
ilffe.ct t'he QH, 'lt1n.,. r6p1ra.~ry lie!Ylbranes.* ot gastrointestinal t.ract. Tihe 
1 rr1t111t 111;1.'Sit come 1 n direct conta.ct wfth Hss·H to cause an 1 nfl .,a.t.1 on 
reaction. Consequently" ik1n, eye, ilnd r·up1ratory 1rrthnts, tre the grHtest 
c:oricern for- l"'a-sponse perso11ne l (la.ble 7 .l). · 

TABLE 7.3. lRRITA~lS 

kids 
AU1He.'I 
Solwents 
M!.tal He salU 
D!tl!rgents 

Resp1r1tory lt~itants 

Aldeh,Ydes 
Alnmon1 I . 
Hydrogen ~hlo~1de 
Ozon@ 
Nitrogen d1u:tide 

Sk·in e:11po~ure tD irri ta~ 1 n!il !llliltP?ri ii 1 s, 1 n h 1igh eru:u1gh c:oncentr1t tonst 
•ay ·result 1 n <;onta:ct derma.t t tis,, char.c·t.er tad by l"'Ednes·s, 1 tcM ng. aod 
<lf',Yt n9 of the st 1 n.. These derrnat1th·-caus1 n.g •i1tel"'1 a ·~s a~ cil 11 edl pr111111r-y 
1 rt' fl tants. Organ1 c: 5-01 vents a.re e:w:~ 'I.es of pr1milry f 1"1'1 tants, e 11 c I ting a 
responise 1 n hciurs. Strong (or at.so 1 u.te) i rr1 tant,s a.re the aci ds and a lki l1ies., 
pTo~c:.log obseNa.b1le effects wt th'lin 11i nu tes . E~tr:e.e ly corros t ve a.ge'nts can 
cause sun ulcerat·ton and destrttJ Us:sttA!!rs. 

If respi1nto·ry thsues are 1nsul iltil!d by 1r-rUan,t ga!e:s or fu11es. 1 t'.he1 
constrict in a re-flex fa:sMOllt act<J~ainied by 1nvolunhry c::oughi~g.. Tra
chert t. is and bf'anch 1 tis are 1 nfl a1T111atians Df the miljor iii r pa.sugl!s. E:u11111 es 
.of 1 :rr-1 tant ga.'Ses i.re ch 1 ort ne, amon 1.1,. ozone. ind su 1 fur d toitt de . libre 
1 f!'l.S fd t OUS t rt it It t ng lgeri'tS C!ft l'eaclii the termrt rn~ l l"'eS:P1 raioli"'y pasn,es. 
hheoH) deep t:n tile lungs lt4d r1tl.Y result ~n p·ut•nary edeaat pneimntai. and 
e~entually deatb. 

lt h l"'1oruot to note that .an1 p.ar-ti 1cuhte:.~ ·such as dusts, although not 
d'lm1c:ally active liHi11,rd5i, cui tie sewerty 11"riht1ng. 

Aner91c Sen5;1t1zers--A $@H1it1ntionr to a clhmical 1nwo1"vH h111.me 
mech,antsms. \lie" a for'e:tg~ substa~c·e ca.lied en int·•gen enters body tissue. 
• t tri ;-gel's pn:iduct 1 on of anti bod 1·es,. •11 kh react l!llth the anti gen ta make it 
tnnocuau5. Upon fl Ts.t iit:t:pos111:Te to a sped ff c chet1i,c ii 1, th1:rl! are no ant; Jbod 1 es: 
1 n the bl)d1. Aft.er :s.ubs~q1;1.ent l!.IC:POS uTes. tM cancenitr"l.t ·• an of· ant·• bCM:I i l!5 
I ncrearses ~ti 1 it th..-es.~o l d 1 s reached.. At th1 s po1 nt1 the a:nti body l eve 1 1 s 
ti 1 gh enough so thlt upon e•pO"Sure ·to Ui-e citemfca.l. tile ant t gen~~inti bt>dy 
react't an, a 1 so C'il 1l ed a11 a Berg1 c ·reilct 1 onli 1$. '.ie·veTe enau!ilh to nw11fest 
1 he lf in one Ot' f'llOl"'e .~m1toms. The body has bec:Qm! '"sel'lo:s \ti zied• to tna.t. 
·chemic.id . · 

Sk. in and resp h·ator1 !liens U: 1 urs may :Sn.aw th'e 5illll! 5,)'lptoms a5 lrr1 tants 
(·for e.1e-.le1 denn;at11tis,. brondlitts .. ~d conjun(:t1wtt.1:s.) and c1n rang@ frm 
dhcomfort f:tOll po ison 1vy to a fatal re1ct1.on froin isocy.ana.tes (Teble 7 .4) . 
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TABlE 1 .. 4. ALLERGIC SENSIT [ZEAS 

Polson i v.y 
Poison oat 
Epox.y .nionc.ers 
Nictel 
Funaa 1 dehyda 
Toluene di-tsocy1nat.e 

R1t11!1 ratory Sens1 ·Uzers. 

Sulfur <lto11tide 
l sacyanatH 

nli - Ter.ata ns . and ci_..c1 n ens.--An agent that can c1us~ c.incer hi 
an or,gan~ $111: s ca . a C!t'C !'IC gen.. ance,. ocours 1n the organ i Sin exposed ta· 
ttie carc·tnogen. 'TMs dfffe:rs from a 111h!Jtn1 •Mch chan~s a gMH~ in 1 sperm 
or eSJg ce11 af trt. p·arent~ The p~rent 1s f!Ot affected., but th-te offspttng 
suff'@r t.he con~equences. Teratilg&nH1s 15 abo m1n·lfested in offspring but. 
d1fft::f"S fr• nutag11:nesi5 ht that U results fro.a e~us.u:re: of the mhr:yo or 
f i!tLI~ to Ute 1.g11::nt 1t.'Sle1 f. ~ 1i 1 e sc.e ter~togens and carc1 nC>ge11s have: bHn 
tdentif1e.d,. tt is n:ot ooss f.ble tu accuriltitly •ptnpofnt• IUUgerls because· of 
the d1ff·lcolty 1n cbserwhlg rnuhg!n1c: aet1ot1 1n cens . Table 7 .5 11~t:s some 
teratogens and cla5~es of (trc~~o,ens. 

TMLE 7 •. 5. CARClllt06E'NS Artn TEAATOGENS 

Ct-rcinogen~ 

Ha 1 o,enate:d 'h~ocarbons 
Po lynuc lear aT01Ht • c·s 
Aramat ic amines 

R~utes of E:ll7losur-e--

Tuato~ns 

01 ethyl st t u~est~ 1 ( D.ES) 
Th a 11 deal de 

Th@:r11 are anly three ptlhWlla.)'S fot substances to enteT the, bad)':· 

Through conta~t with sk1n, eyest and h41r 
Inhaht1on 
ingesttol'li 

Tne prlmaTy f unct i CMI of the skin is to ac.t as ii barr tie1' against ~:ntry of 
for.etgn •ater-1ah 1nta th!: body. If this protecthe barrler iS av&TcDme, 
toxic chem1 ca. l s enter. The ~...,. i,er 1 s greatly cU11i n hh~d by h ,ce.r at hms and 
ibrH,ans. Abo, •HY org~n1c $Olvents 9rea.t1,y incrB·ase th!! pe.-.elb11 it.JI of 
the skin 'to ~ te,.1 a.1 s t1'~t wctli 1 d atnen1f5e not piss thl"ough 1 t .. Another 
he.tor f ·s that the ~le 1 n provt des ~ 1 tr+ge St1T'f 11c1e area for contact with toxic 
a.g!nts. 

Jnhil~tton is the most ruidi r<1ute, fllllnliHIJately 1n.t~dtJcing t.ox1c 
c1t·emtc1ls to res:pi:raitory thi:sues and the blocdstl"i! .mn. Once adnd tted to the 
blood through the 1 ungs, th~'S.e chemi ca. ls 1te qui ck ly tnn~ported thr.oughoot 
the body to co11 ta-tt a 11 of tbe ·0Tg1ns. 
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Health: huards to pel"Sonnel from· 1ngest1an of mat·ll!r1 a.1"So 1.irl! o lesser 
concern than 5k1 n .mcl! resJP 1 ratory nu.irds. The rnm1ber of subs unces u.at can 
!be. 1np$t@d .or~ H•ited--that. 1s .. it is difficult to 1wa·H01111 11apors 1nd gH'f!i .. 
A 1 s.o~ 1 nges ti b le !lll&tii!:ri 11 ls; only pt to the mouth thrcogh hind-to...,tl th con
tact.~ Even ttten* toxicity by moUith h of a llawer order bec1use of the .ac1dst 
alkalies~ c\ind enz)9!!5 in the ga.~tro1ntesthi,a1 tract. But these $al'!e c~nd1-
t.1 ans lm!lY eP1h1t1ce the tox t-c t'l~tur~ of a i:CllllPOund!. 'lftl i le 1 ngest f on of tend c 
che.tcah i s not a great concern on-~ite, sturnes have sho111n that g..,, aod 
tD'baccD chewers c:11n ah$1!)rb :s.1 gn1 f1 clnt mounts of ·gase0\1$ s1.1bs·t1ntfs, dud ng 
an 8-h.our dia.:y, 

Me as.urenient of Tox1c1 t1· -

Generally .• a ghen amcunt af a to~. 1c. a-gent "111111 el 1c1t 111 g1ven1 t..)'JH! 1ndi 
fnt11-ns1ty of response. Call~d a dose-rll!!sponse. re'lat·1011s'h1p:11 'It is the bii_sk 
for· Rasu~nt of the: re h :t.1ve: ha'l"'llful ness of ,_ chemt ca 1. 8ecaus.e huiuns 
cann.ot be used as test o:rgan1 S'ms * a1 most a U tol{ h:o log1ca 1 data illre derhed 
fr-am, other aiilr!W\a Han sp~ ie'S,. 4nd :re-sul ts a·re e:ic.t:rillpo 1 atecf to l11mans.. The 
t 1e-st orgaftlism. 1s chosen for Us ab1l1ty to s1mul~te numari. .-es:Pon ·se~ frar 
exi!Drfle. most sk1:n tests are perfol"'ifted Oi:'I rabbits because t~eh' sk fn re5pcnse 
ITI0'5t t lose ly rest'!mb 1 es that ·Df h•illP'I s. 

h~ nuc~ tox·,colo9icil.l te:s·Ungi .. the: response me.a.sur-ed is death~ The test 
date .ar-e .Plotted Oill a dose-• .. e-sr;:ionse cui"Ye~ Frtw1 tM s turve the di:>se. l!ilea:sured: 
1n mill1gril!ftS. (mg} uf test ~~e~t per k1l~gram (kg) bt>dy weight of test 
organts•. th.at k.Uled o c!'rta1n perc:enUig:e of test organhms can. be <:~kulated~ 
This dose is ca Hed the 1eth11 dose, Most ofteo* e~erfoient·s are· des i gAed to 
meu 1;n·e- the dose thait ti 11 s SQI. O'f the ties t organi 51115 • This ·is Ute 1 et ha 1 
dose 50, or LD.sB, and 1 s a re 1 at i we l'llieilSUTe.nit of to:c f c 1 ty. If' c°"'ound A 
has a-r:i LD50 • l 00 1T19/t9 and c~aun.d 8 h ilS an LD50 11 S-00 rng/kg t CC1f111ound B 
is more toxic. t i'har:i ·CQl1)Dund A at that do!ie (FtgL11re · 1.z). .A v~l1;1e !ihnth.r 
to the l050 us 1ed ft)r hih iii l at1 on e:K))D'Sures 1.s the- tetha1 c.oncentrilt.1 on, 50 111 or 
LC50; and i 'i rneuu:red 111'5 pa-rt5 :pe,- mi 111 on o.f to1r1. c. agent pe-T exposu..-e ·t 1• 
(ppm/hr) . h _ble 1.ti n 1ustTate5i the use of 'L.1>50 Yillues as a rah.tin 1indH 
of' toxicity. 

An·otJter i~ortant factor to c.onsider •:her'! de't.e.reinlo9 the to1~1ctt}' of 1 
m:ater1a1 ls thi! re 1at1 oMh1 p bebitl!en: conc::entrilt. hln and e.l'po!iure t 1-e, 
Get'1eria.Hy. and an ~cute e.JtOosu.-e ref'er!i to a l111r;e single do!l.e rll!.cehled o\ler 
~ shGrt per f od of t 1 me~ A chron·f 1C expasu:re ts seven 1 sma 11 doses over a 
1 onger period of t i.e.. lhe difference ( 1 n tetmS of d'.e le ter1 ou s effects} is 
thi1.t a sma 1T acute exposure llill.Y r~·sul t in JJO ef fec.t r:in .an orgillni s11t, wh1 ht a 
eh.rcn1 e e~osure: to the· same dose m:ay shDlll an add it he effec.t; t'hat fs ,, the 
CUIM!il.at he dose li'l'laJ' be h anlf u: 1. i:>n th:e 1other handt a 1 ~rge $ fo9 le do:sii! 1n il 
shOT't pe:r1ad of t tin!! m1 girt be rruc.h 1110re h uard'ous tha.n the s ill!'!e dose 
adltlt n 1 !.tered ower a longei" t 1.me. 
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From thh H lustra.tion,, c~ound C ccu1d be a.ssoned 'tO be 
!l'tOre to:itk t'ha1n COt1P.01.1nd O, based on LD50. T~is could be 
mis 1eidi·r:ig beca·u'Se 1t lower dt>Ses the situation ,s rewerse<l: 
at L 1>20-. D is more toid c th6i!n C. 

f I OORE 1. 2 .• DD5E ~· RESPOHSE CURVES 



The rate at wnieh a c.he.tcal tea.et~on occurs dspends on the follOlfing 
faetor-s: 

.Surface area of reactant'.!. i1Y1.1lable at rea.cUon:s site -~ for e.tanp1e. 
a. lilrr;i.e chunk of coal is combustible., but coill du~t 15 e:icplos,~ve .. 
Phystca.1 shtj! of reactant .... isoHd .. ltg.utd~ or ·gos 
C'Oil(entrau on of r-eactants 
·r emper ~turie 
Pressure 
P:resence of ~ catalyst 

TAll.E 7 .6. RELATIVE U.OEX OF TOUCITY 

Proba~le Oral Lethal Dose for HUl'llan$ 

To:dc1tJ Rating or Clas.s 

I. PracU ca 1 ly oontox~ c 
2. SHghtly tox1.c 
3., fbdt!rate1y to .. i c 
4. 'lery tox1 c 
5. Ext.rellll! ly toxic 
6. SUp!.rt~.11. 1 c 

>15 !iJ/kg 
5-15 g/kg 
0.5-5 g/k9 
50-500 •SJ/kg 
5-50 m.g/t9 
>S mg/tg 

for A~erage Adult 

More th4n l ~uart 
Between pint and quart 
8et~~en ounce and ptnt 
Bet~e~~ teas~~onf ul and ounce 
Bet1111e:en 1 ·drops .i111d teaspoonful 
A taste (less tlH111:1 1 dr-ops) 

Soun::e: To11:icc'l:o91: n1.e Baste Sc:111!:nce Of Pi01sans 1 2nd e-d. 
C4HrTelt and Dou1 r(ed5 . ). 19751• 

C°'inpat 1 b11 ~ ty- -

If two or more hazardous mi11.ter1als. re11afn 1n contact indef1n1tie:ly w1t~at11t 
r'·l!·illd1on. they are can'patible. lnco111lat1bt1Hy, however, dces n.oi nec.es.sarily 
indicilte a lluard. Fol"' ~~1e, ac.1ds and ba-ses ·[both co.-ros.he) reac.t tQ 
fonn salts and water* which may not bee corrosive:. 

MlnJ ope:rat 1a:ns on waste or .ace h1ent s 1t.es 1nwol1111 rnh:in9 ar unavo i dab I e 
con U.ct. be.tlt.een d1 ·fferent nilzarcrou:s m~te·r i a.1 s . It 1 s tq>ort ant to lmow aht!'ild 
of t illlilt 1 f such ma teri a 1 s ar-e tmpat 1b1 e. If they aire not. then any n1,111b~r 
of chem1ci11.l rei11.ctions could oc.cur. The result$ tDuld ramge from t~e fot1llilit1on 
of ao t n nocu.ous ga.!. to ill w·fo 1 ent exp 1 os ton. T ib 1 e 7. 7 1 Hus. tr des wnat 
happens l!lhe!l some inc~at 1, ble ma.tf!r fa. ls are co.bi ned!. 

Tne- ident 1 ty of unknO'l'n r'le,1c.t4n t.5 must be d'etenni ned ·by chemi to9.1 ani11. lys, 11 
to esttb 11 ·sh Cl:lllP~t1bi1 i ty. an the bas 1 s o,f th.et r propert 11!!5, a chem.Is. t then 
shou1d be able to determ1"e i'llny chell1c:al reactio·r-.s r"esu1t~ng from mh1ng tlloe 
reactilnts. J111dg i ng the- corroat. i b'U tty of mo.n th.an two reactants h very 
d1ff kult a.nd should ibe judged on a one-to-Qne bash. 
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Response pers;of.lel w~o •st determine: co1t1u.tU:iH tu es s.l'lould refer to 11A 
·Method fO·T Deteniining the c-..anti-b1l1ty of H~ia:rdous Wastes• (EPA 600/2-B0-
076) t pub·11 shed by EPA' s Off tc:e af Reseatch and :Oewe lo.-ent. 

~ti•s ttle identity of· a •aste h 1!1T11osstble to asc:erta1n due to 
.oney and tt• cor:istra·!nts4 In th1s event* si:qile tests: •s·t be p11rloreed to 
·detert1:hie the ni1ti.rre of the 11aterial or m1xturl!~ Tests such as pH., oxtda.tlan
redlilct 1 on potent 1 a 1 , ctnd t 14.sh point are osefu l ~ Im addt t1 on. very sma 11 
amounts of the reactlnts aay be cull!:fully combined to deten1tne c~attbi l1ty. 

Pra.ct 1 cal CoftS t deraUons--

If ml.tertals 1.re c0111pattblei they may be stored together in bulk tilnk.s 
1:>r trar:i:sferried to tO'nk. trucks far ult 1111te di s pos a 1. Bulk conta1 IWlleP\t of 
Wil'Stes for- tnnsport re-qufres only 01:11e ch~m1cal analys ·~s11. wherea~ o:nie ts. 
required for each dr-11111 or contah1er transporte-d .. 

CoqJatfb1iHty ~nfol'Wat1an is also very ill!portlnt tn evaluat1rtg ui a.c-
c hl'.ent 1nv101 v1 ng :ieYer al dlf f erent hazardoi.a-s materials. The u 1 t t11ate handH il9 
•nd treatment of the mat~r1llh 11ay be pirt.11Hy based on suc:l!i fnfonnat1on. 

TA&t. E 7. 1. MZARDS DUE TO CHEMICAL .REACT [OflS ( JNCQMPAT rltll. l Tl ES) 
. . . ... .... .. ------

GeneTatfo.n heat - e.g., acid and water 

.Ftre - e.g., hydrogen 'S.U1f1de and cald1<111t hy~ :-;hlorHe 

Exp 1 os i O'fl - e .. g.. • p·f t:r, c a..c id and sod i un hYQtOiC i de 

To:iirk gas or v.a.po.- pro~ctlon - e. g. :11 su1fur1c ai:::1d ai'1d pla:stic 

F1 _.b 1 e ga.s or vcrpor pl"'(!lduct1 on: - e.g. , ac f d and ml!-ta 1 

.; Fonut1 on of a subs hnce w1 th a gr·e.iltel"' to.xi i::::i ty that U.e react'"' ts -
e.g . t chlorine and .-non1a 

for1111t1on ·Of shock s or fr1c;.t101l-:sensftive i:::Oft1)oU.S'~'i 

P~essurtu.t1on of closed vesseb - f 1 re eJttingu1s.ner 

So h:Jb il tut f on of' tox, c substam;es - e. g. , hydrocM ort c act d .a11d 
chromtum 

nt s persa l. of to:11. i c du st5 and "", s ts 

V1olent poljlllerizilt1on - &.g., llllOnh. a,nd .acrylonitrile 
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Pruti cal Const der~t tons.--

The mst 1 rllil!d1 at-e: coni:er-n for response p-ersonne l ·1 s h.t'IM' the hea 1 t~ of 
:st~ wiarkers and the p.ubUc cu be protec.ted4 The following factOT'S lllLl'St be 
tons. 1 dered: 

~ Whet toxtc agent is pl"'esent? 
- How •11 l it entl!r the bodyt 
- Hmi1 wi 11 it affe&t the hliliia·n body? 
- i'fm11 to.x k ~ s tt? 

Answers to these md rei'l ated que-st h:ms wtl 1 di ctat.e how th!: P'Ub 11 c hi 
PNtec.ted (ill!. g .. • a warn1 f19 or evacuation of P are1.) , hi::rw pers.onne l are 
protected (typ~ of resplTator,)' and protectivie ge.ar- empla~-d.), and what. 
mon1t0Th1;9 (e.9 •• conttnuou:s i:>r interwiit:tent) is. required . 

Corros1ve Hazards. 

Corro~ ·•on- -

Col"ros 1 on 1 s a. proc.ess of INit.eri al d1tgradat t 01l . Upon c:ontac:t ~ 11 cor
ros t ve mattn•'fiil .ay destroy bQdy t1uuest meteil1i. plasticst and otner mat-
e" i a. ls. Techn1 ca lly, corrO'S·h i ty 1 s the a'bi li ty of mate rt ill trJ increase th!: 
hydrog.en ion or h,Ydl'on h.m 1on conci!:ntr n ton of a 1111ti!!r1. a. l , or to trusf er 
a.1 ec.troo p.a1r! tD or fr• 1t~~e 1 f or anot.'.her ~ater h.1. A c.orros h•e mati!·r. h.1 
h a reac.the coqJDund or el e.ent that pTodui:::es. ~ destructive· c:hemjcal charge 
1-n t~e 1111 ter1 a ·1 t t ., 'S act 1 n9 upon. ~nrnon corrosives a;oe the ha 1 ogens. 
a.t1ds, an~ b.ilS:eS {T:a!ble 7 .8). Sk1n irt it.at1on ,e .. nd burns are t.)l'tltca.l r'l!·!iults 
•hen the body contacts an add1c or basic: ·material. 

Th@ ·corros 1 veness of 111c1 ds and ·bases cian be coq>ared 1:>11 the b!S l 'S of 
thi!1r .abi Ht}' to dtssoclate (form t~n$ ') 1 n solution . Tho!ie thd form the 
gl"l!latest nl:milM!r of hydnlg11n 1ons (4 ) l.l"e r.~ str-anQ",eSt areid$., ·while th~se 
that fo... tbe most hydroxide i on:s ( O"H-) 1r-e the s t:ronges t. bHes. The H ion 
ccmc:entrat. ton 1 n '&o 1 ut ion 1 s .cal 1 ed pH. Strong .acids hav!: a 1 aw pH (maoy H+ 
1 n ·so 1ut1 on). wM le strong .barses have a h 1gh pH ( fe1111 H+ ~ n SQ 1 ut1 an; many OH-
1 n sol.ut.1on) . The pH scale r~g'@s frotli 0 to 14 u f ·ollCMs: 

< .. -- i ncT"eH 1 ng ac 1 dity neutral ·1 ncreas.! ng b~:s i·c 1ty---> 
o 1 2 3 4 s 6 1 e g 10 11 12 IJ 14 

l)H- Me11.Sureme~t~ a~e waluble because th!Y can be ~one q~ict1y on-s1te. prov1d•ng 
i..ed1~te h1formatfo111 lboiJt the corrH1ve ha.rard. 
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TA8lE 7.8. CORROSIVES 

8romine 
Chlorine 
FliJor1ne 
lodtne 
DXygen. {ozone) 

B•S!S (Ci1U!i;t1csJ 

Potas·s i UD hydro~ t de 
Sod1 mi hydroJd de 

Pract1cal CciQstdel"~t1cms--

Ac1ds 

~t1c actd 
H;1droch 1 ode acid 
'Hydrofloor1c ~.c:1d 
Mttr1c ac:1d 
Su lf uri ac '~ 

When d11:11Hng wUh corr~he mater1ah in the f1etd. tt ts 1rapeTathe to 
detenn1ne: 

H!Hlil ~x1 <: is t.he CO¥-ros 1 ve mabr i a 1? J s 1 t an i rrt tan t Or' dol!!: 1 t 
Cllli$~ severe bu,rns 1 

What k i od. of struct.ura 1 da.age does; i t do~ and whe;t pther hazards 
Gl!'I tt leMl to? f;gr exa11Plet 111!11 ll it d1tstroy containeTS hOld1og 
·other 'hazardous iaat@:r1 ah, rel ea.Si n.g thein to the l!11v1 ronment? 

tianrds Due t ·o Cheet ca 1_ Reiilct h1ty_ 

fee act~ ~rt ty Hai ~:r~-~ 

A :reacUve m11tedal 1s one that. can undergo a ch!m1cal r-ea1:tfon under 
i::.ertai'A spec.tf1ed c:and1t1ons.. Gener~HY. the term: "reacthe hiazardtl h 1,1:sed 
to l"!fl!r ta a subStlflce t .h•t· under.gees a violent or abnormal l"eactiora in the 
presence af water Or' under rionaa l allb f ant atmosptieri c cond1 ·t, ons • "'-" g· 
these types ~f 'hu a.rds. are the pyrophor1 c l1 quids l;h t c.h wt 1l 1 gnit1t hi a1 r .at 
or be 1 ow nori11a 1 room t~riiture in thf! ie.bsence ·of a.dded hHtt shock. or 
fdcticui.t &nd the water~reacthe f lammati le soHds whtc.n wt 11 spontaneously 
cClfllbust upo~ contact with ~ater (Table 7~9). 

Chem9 c.al Reac.t1 ·ons~-

A chelllica.1 r~~ct1on is the 1nteractton of tlfll or more substtnc~~t 
resu1t1n.rg 1n chenti1ca1 ch~riges. f;{othen1k theritc:a.l T"eact1ons, 1111hich 9he off 
heat, can be- the mos;t rdaflgeroias. A separate ~ourc:e of heat ts requ1red: ta 
ma1nh,1n endothenn1c chemkal reai::.Hons . Remov1ng; the tied source stops the 
..-e~c.t 1on. 



Chem1 c.a 1 re1.ct 1 oni. usu.a 11 y cccur 1 n on.e of the fo 1 low1 ng 'lfil.YS.: 

.. Combination 
Dec-..M 1t1011: 
Stngl e rep1la.ce-ient. 
Doub le rep heement 

A + e. --> AB 
A8 - -> A + IJ, 
A + BC w•> 8 + AC 
AB + CD - ~> AO • CB 

T ABU'. 1. 9, FLAIMP.EltE COPPOONDS AAD ELEMENTS 

Flammable ltguids 

A 1 dehydlt!ii 
it::eton-es 
Am1 nes 
Ethers 
Altphatit hydrocaTbans 
Ari:aat1c l'!Jdr~arbons 
Alcohols · 
llitrQa11phat1cs 

_ w~tRT-Reai:t1ve Flar1111ble So11ds 

PotH$'1Um 
S0>dhrn 
lttMum, 

Ph_ys·i c;a 1 Proeert t es of C.l1emi u 1 s 

Fl.e.mnahle Solids 

Phospho~s 
Nagnes 1 un dus.t 
Zfrcon1m dust 

..... 1hn1 t111 du-st 
Aluminum dust 
Zinc dust 

P.yropho~ic Ltqu1ds 

Organometa 111 c c~unds 
D1 .ethi l z 1 nc 
Tri_ butyl 1 l umt num 

C"emt cal canpo-umts IXJS ses·s ·1 nM!reut propert 1 es wh.1 en debnn1 ne: t'he type 
a.nd degT"ee of the hua.rd the1 represent . Eva luat 1 ng r i sts of an 1 nc1 dent 
depends on understaodin~ the:u prnpeT"t1es and thetr relationship to the 
en.v1 ·ronmen t. 

Solt11b111 ty-~ 

The abil 1 t_y of a :sD l1 d t l 1qu1 d ,, gu, ~r wapor to d1 sso he 1 n il !iiO T wftnt 
is. $0 l ub111 ty. An inso l ub 1 e sub~ tainrce C4'1 be i>h,)'S t C"-1 ly mh.ed ar b1 en.ded 1 n 
l solvent for " short t ·1111e but 1s un"'anged wben 1t f1nally s@parate:s. lhe 
'Soo 1 ubH Uy of a ·su~ unc:e h i ndepemfent of 1ts dens. 1t1 ol"' spec.1f1 c su·ia11Hy. 

Ttle solub1 Hty of a 1Patertal 1~ 1mportant when determ1rn1ng 1t5 reac.t-
h i ty, d1 spers ion 1 11i t.1ga.t1 on, and treaUl!ef)t. So 1ub~11 t ._ 1 s .genera.l ly 9 f wen 
in, part"s per m111 1 on (p~) ~ 

De·n$1ty/Spec1f1 c Graw i ty- -

The density of a substu1ce h: 1 ts m·ass per- u.ridt \tolume., cc11111Dnly ex.,ress@d 
1n .gi"'\W5 p&r (tib-ic ce.nt111'1!:ter (glee) . T~I? dens1ty of water ts 1 g/c:c s1nce 1 
cc ~as ~ ~ass of 1 g. 
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Spec1 f1 c gra., i ty ( Sp6) 1 s U1-e rit i o of th:e dens; 1 ty r,f a substlftce {at a 
g1 ven t•erature) to the den! 1 ty of •ateT. at the t.etqlen.tuf'e of , ts •a~imum 
df!ns t ty ( 4 'C). 

Nu.er1callyt Sp·G h equ~l to thR density t~ 9/c.c, but ls eir;pressed •~ ill 
pure ~nu.ber •1th:out u.n 1 ts. [f the SpG of a s·ubstance 1s g.r!.ater thm 1 (the
spG: of water) , t t 'Mlt 1 l s.1 nk in wa.ter, Thi! subs taoce flltl i 'l 1 f 1 oat on wat-eT if 
1 ts Sp6 1 s 1 ess thari l ~ Th 1 s. 1 s 1q:!lortint 1111hen caH 1 der t ng •it 1 ga.t ion and 
t.-reat11tet1t ·!Ill! thCM!s . 

v.apor Denrs·1 ty~-

ni~ dMs.1 ty Of a ga.$ (Ir vapor can be C011Plred to the de-ns 1 ty of the 
.m 'f-ent ataosphere. J f the dens' ty of a w.apcir or ga'S ts greater th an that of' 
·the •Ment alt, then tt wn l tend to sett.le to the 1owest po.tn.t. 1f wa:por 
density 1s clase: ta a.fr d!ns1ty or lmrert the vapor wtll tend to dt:sperse 1n 
the atntosphe·re.. Vapor dens Hy \'S 91 ven 1 n rehit.1 ve t.erms s 1-11 ar to spec:1f1 c 
graw·t ty. 

In s.etU 1R!h de:ns.e vapc.-r· create·s two hUlTd!r. F1r$t, if U1e va;;icr 
d1sp1 aces. enough il1i r to red~ee the abnaspher i c. C(lncrentrat hm of ox}9en be 1 ow 
161,, asph,yxia tna,y result. Secondi If the vapor t ·s to:ic.tc, then 1nhalation 
probl ems !"'redom1nate even tf the ilbnnSphe-re 1s no·t oJ:ygen defk1ent... If a 
sub.cs ta.nee is exp 1H1 we and very d~ns,e,~ the e•p 1 os 1 ve hazard may b.e cl tKe to 
th& ground rather than at ttie brea.th1ng zune (no.,.a1, s,pipHng heightis). 

¥ apar Preir.s.ur1t--

1be pressure e~erted by a vapor iaga1nst the: s i des of a closed conu ~ ner 
1 s c.a l1 ed vq>o·r press.ure. It 1s te111perature .deJl'.enlient.. As te!Tt!leratiJr-e 
t ncreases ,, s.o does the vapor pr-es11ure. Thus~ more 1 i qu1 d eyaporate.s ar 
vapor 1z.ais. ltJe l Olille'I"' th1t boiling pot nt Dr the li qu1 d" the greater the vepor 
pressur-e H w1 n e:cert ,at a. g1iven teQ1Perature. Yilllues. for "'~p.cr pnissure are 
mos. t ofter g 1. ven as mi H iirteters ot l'llBll"CLU"Y (...n. Hg) at ii sped f i c. t~erature· . 

Boil tng ?o1nt--

The bo1 Hng po1nt Ui the t~erature at wMcn a liquid Changes to a 
vapor - that Hi it is the teqJer atuf'te. where the· pressute of the 11 q:u id e.qua.1 s 
atmosphi!r1c: pres;sure. Th~ opp0~He chang:e 1n phas11s 1s the tondensat1on 
pot o·t . Hilmfboots usu a Hy 11 st t~e'l"i&tures as degrees Ce hi us t ·c) or FG:t.t"iin
he1 t (~). A •ajor consideration w1th toxic substances 1s how they enter the 
bO'd.)'. Vi th n 1gh-bc111 ng-po int 1 i.qu ids. the most commcn ent.ry t s by body 
contact. W·~ th. low-bo111 ng-po1·I nt 11q1:11 ds , the 1nhi1 at icm route is t'he most 
co.non ind serious, 

Melting: Polnt--

·The teirper1ture at 'lf1l ic:h a sa l 1 d chattg.es pli.B& to a 11 qut d 1 s the rtie it ·~ ng 
P<l 1i nL l'M s te.rnperature iS a 1 so U1e freeifog po1 nt, ~ i nee a 11 qti'~ d can ·change: 
ph.ue t.o .a so 11 d. The f:l\"\Clper- tern1t no loqy dspends on tfle di rec:t ~on of t'he 
phtse change. 
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If a su_bs t 1nce h1~ been trans.ported at a ten,erature thtt. '"' t nta1 n5 a 
solid phase., t'hen a ch.ange 1n te-.>&rature 11111 c:1use the sultd to melt~ T'he 
part1cu1,ar substoncl! ma.y extl1b1t totally d1ff'er@nt. pro.pert.1,u. cfepM1d1n511 on 
p3'ase. o.ne phase coo ld be ine.rt while the other could be M:gMy rEac.t ·he. 
Thus,. 'ft 11i 11Ttleratlwe to recognize the poss1biT1ty a.f a subStance c:hangtog: 
pl1 ill:!le due to cn.anr;ie5 1rn th!! illltrtt!nt. t~er-tture. 

Fl ilsh point 

U the Ulb1enit te111per.ature 'fn rela.t1on to the mater1al af cm1cef'n is 
r tghtt then 1 ·t •ay 9t ve off en:oug.h vapor It t ts surf ace to a.110111 t gn, t ion b_y 
an open f't ar.;:.. or spark, 

The m1 n1:1N,1• t ·e!f1JeJriilluTre at wlli i:::h a siubst11.nce :produce5 5 uf f h:1 ent fl am-. 
m·a'b le vapors to i gn. He ts its fl ash pot nt.. I ·f the va.por does i gn t t.e., eo.
bu.stian can cant 1 nue a,s. 1 OTig as t~e t~ erature re.a h!!s ~t. or a.bowe the f 1 l!s.h 
po1nt, 

l'he re 1 at he fl ~'.ht H ty of' 111 ·s;ubs.tanr:::e 1s. band Dn 1ts fl a5h point.. An 
acc:e1>ted re 1 ilt fon beb•een the two 1 s: 

Hignly fl..able: 
Moderately f 1anlflab1 e = 

Rel at,. we l y 1 nfl c1S111Hb le: 

Fl ash po1 nt l~s thin lOlt'f 
Fl ash pot nt g-rH.te:.,. th1:11 loo·F 
but 1 ess than 2·001'f 
Flash point greater tnan 2oo•F 



SECTION 8 

HAZA1UlmJS SUBSTAflt:f 1DE1f T If !CATI~ S YSTEflS, 

Hazardous m.~ ter-t a 1 s are stored and tr-ansported in 1 aTge- quant t t 1 es. 
Ftequeirt ly, some liitored or tra.ns:ported mater1a1 ts; rel ease-d. pres@nt1 n; a 
pcitentt ill l haur d to tne pub l I c::. and env1 ronment. Suet'! an inc 1 dent can be 
mana:gedi more e,;pedUtoos,1y when the h11ardous ruter1a1 15 speci fic.any 
td:enttf1ed ~nd cflarac:tedzed.. Unfcrtunate:ly., the contents of starage ta.nks 
or truc~ks naa.v not bit i dentified spectf1ca11y or prcperly. Records or s'11~p1 ng 
pipers IUY be 1inaccess1b le.. E"111tn w1tn such 1ofonnat1on, a.111 ·exper1 ence~ pe~on 
is needed to def 1ne ·the- huards 1nd th1!1r s11tTi ousness. 

8ec4Use of the hnni!d1 ate n~d f or- t nfonna t 1 CH'I canc::.ern i ng l hazardoos 
raat:er·h1l 11 tw syste.s for- hazard 1dent\fica.ti ol'I h,aye hHn deveklped.. Bottt 
lhe lp resp(:lnder-s to deal w Hh a hu ardou s 11ate!l"'1 al t nc 1 dent qu1 ckly anti safely, 
;and both were der;hed for pers.ons untTa1ned 1n themhtry. 

The fi r st ., ~ the llaU on,a. l F 1 r~ P rntH:Ct1 on As soct at ton (NFPA) 704 M 
System, w.'h1ch i s used mo'St1y ,on storage tank's a.nd smalle!I"' cotatners. The 
s&t:ond s;is.tem 15 used e~c1ushely on c:ont atnel"'S and hr:iks transpor-ted h1 
intl!rsta.te coo.er-ce. The U.S . Oe;par tment of Tri1nSipOTUt1on (OOT) 1s res pon
s i b 1 e for th i 'Si 5,)'S tan. I ts use, by 'Way ,of p 1 iat:ards aind 1abe1 s ~ t -s reqof red 
under OOT l'egu lat1ons ftiund 1n t-.e Code of Fed'eral Regu,1at1ons it9 (49 CFR), 

ffE~A 704 H HAZARD 1 OE.WTIF lCATI ON SVSTat 

~st:r1 pti on. 

The MFP.A 1 s a 'S tandar<l i zed s.ystem wh i oh used nt:1111b@rs imd to 1 O'r'S on a 
s 1 gn tc ct.ef 1 ne t 'he !).ash: hazards of 1 SPl!C t f k mated a 1.. The ttif'ee, Hea. l th . 
Fl ..,.b1 ·11 ty ,, and Re· act t y·t ty, aTe t dent 1 f1 ed and r ated oo a sea 1 e of 0 to 4 
deoe-nd1n9 on the degree 01f ~ azaricl present ed! (Ftgu .. e 8.1) . 

Tt'l i! rat~ ngs for t nd h 1 d11a1 cl'lemi u 1 s can be fcun<I ·5 n the. llFPA •Gui de to 
Hazardous Moter1 ah"'. Ot her r~f erenc::es sud i u ttie U. s. Coa·s t Guard 11111nua 1, 
CHRIS y,olutne 2, and. tile National Safety C:ound P s •fund..ent111.h of l ndustr-1a1 
Hyg11!1U!1111 cant.a hii th,e RFPA raitin9$ for 'SPl!c1f k chemicals . Such 1nforma:tion 
can be usl!ful not only 1n emerg.enc tes but also cfur1ng lol'lg-tenn Te.ed1al 
a.ct 1 v1 t tes Mlhen extens t ye e.via. l 1:.1:at1 on is requi re-~ . 
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FlSURE 8-L MFPA 7CJ4 M t:tAZARD lDErtTtFICATHlN S1STOI 

S~ry of Hazard Rank1ng S~stem 

Health Hazard {Bl,ue)--

3 

1 

0 

Oescriptton 

Moteria1s that Qn verJ short 
exposure ci:mld cause death or 
major res 1 d11a. l i nju~ even 
t~ough prOf!IPt IM!d1ca1 treataent 
ri.ias 9tven •. 

Mahl'i a 1 s tti~t on short eJqJosure. 
could c:ause se~iaus te-.>oriry or 
f"&s 1 du~ l tnjury ewen t'l'lou.gn 
prompt 11edltcil treati.ent Wil!i 
·g:iven4 

Mater'i a 1 s th ilt on t ntll!llse or 
continued exposure could ciu~& 
t•a.T.,1r1· 1 nc ilpact tat i,cm or 
posstble restdual injury unless 
pr""t :med1ca1 treat.int 'llfas 
give-n~ 

Hate~tals that on e:icposurt would 
caus.e trr1 tat ion but on 1 y mh'•or 
res1dual injury ~v~n 1f no tre6t
nmt was g f wen. 

Materials that on e:icpo5ure under 
f tte condltioos 1111ould offer no 
nazaTd bl!yond tnlt of ordtoa-r:y 
C0111bust ti> 1 e milt en a 1 • 
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bl!l!les 

Aerylonitrt1e 
'Bratl1 ne 
I' an.th 1Dn 

An111ne 
Sod:1 • hyd-rcnc t d,e 
Sulfurtc ac1d 

Br011Dbenzene 
Pyrid1n~ 
Styrene 

Ac,eton11t 
Ml!.tllilmO 1 



Fl,..b111 ty Huard {Red)-·-

J 

2 

1 

0 

Rank fllmber 

4 

J 

2 

:DHcr1pt1 cm 

Mater11ls th:a.t U) rapidly O'r 
c.,...1 etit ly vitpi:u·i iU: a:t atilos ... 
pher1c pressur~ and ~or.al 
ilil'lbient t~er1tur-e$ and burn 
Teadi 1y or ·( 2') are .-ead11y 
d1s.s:ier'.Sed tn ilfr ud burn 
read Uy. 

Liq~. ids and so11ds that c.a.n be 
1gn1t1ed under almGst a11 iilmbi~~t 
teroerature condtt1ans~ 

M111t~r1&l5 that nus.t be •derately 
n~oted Or expD~@d to relatively 
M:19'1l •1ent t~er1.turt!o bef(U"'I! 
1gnttton can e>ccur. 

M11te.r h. ls th at 111J:s t. b~ pYelieated 
b~for-e 1grn1t1on cao occ~r. 

Mater i a 1 s th.1t. •111 not burn .. 

DeS<:1"1 pt t Ori 

ttatll!rt a ls. th1.t 1 n themsel ves aTe 
Te~d11y CJPtble af det~atiDn or 
of exp lo$1. ve dec0fl1)os t t 1 on or 
reaction at noraal . te"'eratures 
and ptessu1es. 

Mot.@rh.ls that (1) 1n u.e.s.elves 
ar.e c1patile or detoni!tion or 
exp 1os1 ve rea,t1 on but requ·t·re 
a stron9 tnit1at1ng sourc~ or 
1( 2') mu st be hetited under- c;anf 1 ne
•nt befol"e lnit1athm or (3) 
r+e.ec"t. exp 1 os i ve ly wi tJ1 water. 

fl1terhls that (1) tn ·inernsel'-'1!!1. 
are ncH1ma.ll)' unstable and 
readily undergo yiolent ch~m•c6l 
ch.ain.ge but d'o not detonate Or' (2) 
may re~ct v1o1 ent ly with wderi 
or (l) m~ ·fon. potentially 
~P 1os1 ve m1 xture:s with water .. 

E••les 

1,.. .3-But.ad1 en.E. 
Prop·1ne 
Ethylene O:ll hla 

Phosphoroso 
Acr:yl ori i tti 1 e 

2-:eutai"lont 
Kerosene 

Sodi111 
Red phosp~rus 

Ex,ampJes 

Beoz.oyl pero~ i de 
P 1 crh: ac.i d 
Tiff 

Dtborane 
Ethyl e·ne ox1 de 
Z-Mitroprapiane 

Ac:eta 1 d'ehyde 
Pot111s~1um 



0 

Duct'. tRtt.an 

M'at~t i a 1 s t~•t tn th-..e 1 v-es tre 
nonnall)' stabl e· but -..Moh can 
(l l be<:mll! uns tab 1 e at. 11!1 eHt.ed 
t•~tatures. or {2) react with 
water w1th some releas;e af 
en!Tgy but not Y1olent1y. 

ttlterials that in t~e.rnsel11es ~l'"e 
110rma l ly s.hb t e, eve-n nen 
e..,:iosed to f1 re, and U1~t do !'IOt 
react with !lfater. 

h9lu 

rEthyl et.tier 
Sulfuric acid 

S'Peti ·I l Inf o-nmat 1 on (White)--

f'.he .mite b loc'k denotes spei:. i a 1 1 nfor.ait ion a.bout the che.1 ca 1. Fol'" 
examp 1 ei 1 t raay indtctte tnlt Ute: 11ater 1a1 is ra.d1oact·1v11t by cusp 1 i111 ng the 
s tand1rdl rilldf oact1ve S.)fflbo 1 t or+ unusua Hy wate'l"-react1 ve by d tsp l a,y1 ng a 
h1rge V with a 5ilash ttlrough it UI). For 1 ~re e~lete dhcuss1on of th!-S.11t 
vtrtous hazaN:l~t ~onsu1t the MFPA St~ndar(I 704 "· 

DOT EWARD HFORKAflil)~ SYSTEM 

The DOT 4 s Hazardous Natet'tals Transport.at1on Adm1nistr~tior1 regu1 ates 
ayer 1 .. 400 th1z.ardous lftltei"1ia1 s.. The regul at tons. requh··~ l abl! hi cin sma 11 
containers and pl aca.rtfs on taTiks and tra ~ 1 er"S. These p 1 ac4rd$ and l 1b& 11 
1 ndi cate t~ r'lltl.Jre of the hazard pl"'·l!.SYt·&d IJ.y the cargo. The cl as·s if i ca.t 1 oo 
used for the phcards and labels ts based on the Un1ted "at11:>ns. Huard Classes 
(Table 8.1). The UN hu:ard class n~et 1s found 1n the bottom C(lrner of a 
DOT pl1c.~rd o.r label .. 

Tile v1r1 ou s hazard:$ ar!: d@fl nf!'d in lab 1 e 8 .. 2'. 

Un1 led Nat.1om-s1 
Haza~d 

. Cl as.ii Number 

1 
2 
3 
... 

s 
6 

1 
8 

9 

TABlE 8 .1. Ufl AAZAA'D CLASS SYSTEM 

C1 ass At 8 • .and C E:icp 1OS1 V1e~ 
Nonf1m1111able and flammable GOllflressed ga~e-s 
Fl111m111bl11t liquids 
Fl arnmab 1 e -so 1ids 1 spontaneous 1y ca-bu-s'l Sb le 
subs un-ces i and wa.ter-react 1 V·I!: subs;tance ~ 
Ox1d ·,zin~ 1111teriah., 1 i'lctudtng or94nk 
pero:ic. t des 
Cl a.ss A and B p0 hons, 1 rr1t.1nt5., a.nd et i ol ogi c 
{d1seas.e-causil"g) m..te..-ials 
Rad1o4~t1ve m1ter1als 
Corros hte •ttter1a ls (ac.1 ds t a lkaH ne Hqu t,d$. 
and ceTtai n C10T"r'OS h1e- t1qu1 ds, and s.o 11 ds) 
:Mt see 1 1 a11ecius hau:rdous imate:r1 al s not co11ered! 
bi c0.'1'.Y of the other· c 1 a-sses 



To fac.iHtate h1ncliHng ii hazardous m..ater1a1 1nc1d!nt, !icme ph.c11:rd:s 11,re 
be1 ng a 1 teT'ed to1 &tee pt ~ 4-.d i git i dent tf t c.at 1 on nwniler ( F 1 gure 8. 2). TM~ 
nlllber comes frllll the Hazardous "-ter1al Table in the DOT Te5P11at1ons,, 4g. CFR 
172:.101. Thi.Si rD nlllll>er II.ho :nust be· writt1t11 o:n tM sh1p.p1rt.g papen OT 
m111n1 f'ld.. In tu iev@.nt of an 1 nc1 d!nt, the ID nmber· Dn the p 1 acard •111 be 
mdl ets t er to obtain th111 the s.ti. t i;ip i ng pape". Once the. number is ob·tat ned ,. 
tl'le DOT 4·s 11 'E1t11trg1ncy,. Response Guid~ Boot 111 can be consul t-ed. lh 1 s :book des
C.Ti bes ttle :prapll:T 111ethods illnd. prec:auttcns f ·Dr _ Te5ipllnd1 n!il. to re1 eHre of ~illCh: 
h 111:urdous. niateri a 1 111111 th an l D number. Th:t :cor system g-oes on& s.tep ful"'th1n· 
,.n a1d1ng response. personnel tl'l'illn the ~FPA s1stM~ Howver, us.tng: bottJ 
systems when respcndh\g to hazardous tQt!T" 1. il 1 i n.c tdien ts ·wt 11 l'lelp to 1dentt,1 
and char acte-d le the inter1 ah i nwo i ved prcp1rr ly. 

f19uTe 8.2~ ll)OJFI.CATION OF OOT HAZARD WENT If ltATltm SYSTEM 
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SE1CTlON 9 

USE OF THE HAZARDOUS SUBSTAllCE DATA SHEET 

INTROOUCTION 

A h u1.rdous ~ubs tance dGt11 sheet is an effective 11eans of 1u·e~ent 1 ng 
data on a ~art t cu 1 ar compound a.ml Ute re 1 a.ted 1 nci de-nt. l t 1 s 11t1Ch ea.st er 
for re-sponse pf!rsonne1 to ha.v~ the necessary infonna.tion 1n 1:1ne phce than 
cont1nually to c:o1tsult differ~nt sollrces •hkl'l mil)' or may 1tr1t haYe th,~ desh-~ 
data .. Concten11ing the 1nfonnatton on: phys.1cal, chem11·ca1, .aond toicicolog1cal 
pr"Opert 1 es of the <:0!$ounct and 1 nc:1 dent or.to two pageis a.1 so speeds brt ef t ng 
of any personnel aTr1 vi ng on s 1 te 1111nen t t11e is 1111pDT·ta.nt. As many sour·ces H 
po·s;s 1 ble shou 1d be used to ft 11 out the- sheets a.~ some S nfof'll!ait ion on the 
s..-e property •a.Y vary from one refer&ncilil: to a.nothll!!r. 

FJLLlM& OOT T~E H'AZAROOUS. S,UBSTANCE DATA SH£El. 

Under Mfil!le of Subs t i1U:e, "' 1 i st both Ute commn name and the name approved 
by the Intern at 1 on a.1 Un• on for Pure and App 1 ted Ct.mi stry ( l UPAC). Both 
s hcu 1 d be -imter-ed, s tnce: it may be necess.ary to lcclc up 1 nf onaa t 1 on . tinder' 
different names. If ~ c:o~ouind uses mere than one c1W11on niame. Hst all 
synon,yni,s. Wd te ·to the f Omli la. after· the cheini C'! l n.we. bec~use SOiie ref
erences index chem1<:ah b,Y tt'ieir fotmuh.5. 

P~rt I H sts tl'le physk11l/~enh::al propertie~ o·f the compound. ln the 
far r-'fgfit column labeled .. Source," enter the refe.-ence from wMch the 
1nfonnathm ~a5 obta1ned. H' the inform1.tfon 1s fo;und lUet to be 1ncorT"e<:t 
or- conflkt1ng" 1t •ay be. ~orrected. It also aakes it easter to refer bad 
to a oa.rU CIJ l ar s.ourc:e 1f i.dd it 1ona 1 1 n-f ormat i 1an h ne~tded' . Tne propert 1 es 
incl ucfed in the data 1.hl!!et ere: 

rtormt l Phts t cal State ; Check t'he appropf'i ate spa.ce f(Jr the phys, i cal 
state o1 Fie Cfie.Uc;al a.t nan.a1 mient t~eratures (2o•c-24·c). 

Mo 1ecu1 ir Ve1 ght ! Usua 11y e:xpressed in gf'ams per gra111-111> le. Th h 
t nforaa"t'1o.n1 s es sent 1a1 because neutra. H nt1 on or tn.Y other- c;hem~ 
ical treablent wcold ·reqt1Jtl"@ t:he number" of ll'l'!Oles of c::henncal 
pr1Hl!:nt • 

Dens1't:>' ~nd Specific Gnvit1+ Only one h r!qu:ir,d. D·ensity h 
us1ually eXJH"essed in grams per •OltHter . S:,ei:1f1c gravity 1s 
di111enstonl1e5,S. Indieate ttie t.et11Pe-rature d wh'i<:h specfftt: graw1ty 
h measull"'ed and circle the ipproprhte lett,er c.or-r-espondtng to 
degt"@!S. F 1.hr1!.11h~t t ( "'F) Or' Ce.1 s 'OS ( •c). 

9-1 



Sal ub1.11 ty~ Va~r: Us~i!. Hy expr:ASs@d 1 n par-ts. P!'f' •t 1l ton o .. 
111H1gr1111$ l)er 1lter. 1r11h1d'I a.r~ ecti.ih.al ent (it.at 1S ; l ppm "-
1 mg/l) ~ So 1ub111ty h t_,"' a.t1.u·~ dependent. 

SD 1ubi11 tf Ent~ any other •a'C.@r1•1 for •ht ch so 1 ub11 i ty data ~re 
r.eeded. or 1 nstar'!ce. flec·o11ert ~ a sp1 lled 111t.e1"1 al by 5.o 1 vent 
H.trKt1on 111111 requ1re ~olubt11q dda for !n.Y Ol'le of a number of 
organt e tOIOounds. 

Bo111ng Point~ Exp1"€11' .. ~d 1n di!.gnies f ahr'4!JrlheU ~r Ci!ls1;u!. Et 1!: 
the t~era.ture 't •hi th the vapor- pressure of. the coroound equa 1 s 
a~sphertc. ,pressu.re (760 mm -.e1".cury at sea level). 'The bo1 Ung 
po1nt l's; .... aiud: U any 1qmrit1es are present .• 

He 1 t fog Po1 nt: Siiilllle ilS free:i: iog point.. Me 1t1 ng paint is 1 Ori'ered 
H' an:y 1 llP'ul"i t1 H · an! P·T'!t!'5'1'1. t ~ 

vz:r Pres·sure: Usua Hy expressed in •n 1111teters of mett\U"'Y or 
a sphe:re:s at ii given teiapel"ilture. Strongly tenpieTature d~endent. 

Y1por Dens1U: D1men.sion1ess qoant1 ey. Expr~'.!it!d relothe to .a.tr. 

f la~h Point: bpre~d in de:!ll'l"H:$ Fahrenhett or tel51us~ lndkilte 
1Ji1hether the f ig1;1re i ~ bl.S@d on a:n c,ipen cup or c 1 osed cup test. 

Other: Entel" any ririsc·ella.neou~ data.. for t'!x.,le bioche.ik.a1 oxygen 
tle111111nd, autoignlt1oo t~1tratu1"et or od'ar thTeshold ci:lnc.entraUcms •. 

Pi9r>t 11 t $ ~ ·c~ i 1 •t 1 on of f, V! types; Off l'l.a.zard:ous. i:::har-cter1 st t i:::.5. In the 
fal" ,..tght co1u.i la.be1ed 11111Source· t enter the reference fl"'O!D iwbich the 
1nf·onaat1 on •ills obt', ned. 

Sec.ti O'A A H st tox1col09t cia 1 haurds: 

lnhil 1 aUan: tinder 11111Concentra!tions:11 • enter the current n v ( Thre~
t1o 1di [ 1mit "'~l1;1e} concentntion. This ts. iiqM1rta11it for select1!ng 
1av~1 s of pr-Gtect ion fur wct'kers who •t 11 be t n the area • 

. h1~t,t _on: Entl!T . tl'le tax1city level 1n 11il l ig:ra111Si per ki lO.gl"affi· 
r~ . g) o.f the body -.et ght~ 

Skin/Eye AbsorCt1on _-· Contilct: Oeterm~ne from the refei"'ences 
itiether these u1r-ds ei ls t .• 

C'ill":c:.1nc~ic, Teratogen1c, Muta9enic : It i's dtff1cu l t to obta·'n 
c.cnc:eoEnion data on these Hnard's. :s·i11ce very lttt1e ·ts tnOMn 
abot! t. the llli!Chilfl 1 ·sm. which cause these e·ff eCt$. · 

.Aquat·ic.+ Usui)l ly exp:ress.~ in parts per !ft11 Hoo (ppn11) fo'r ' 
partfcultr spec1~s.. 

Other. : Enter an IDLH ( lnwned 1. ate ly Dan9e:ro1.n; t.o U fe or !Hea 1th.) 
CiiiiE'intrat 1on, oT an1 oth~r pcert 1 nent nr1see1 l aneous 1 Motwlllt ion. 



Sect \(In B CC1nt11 Ins f 1 re M1z.a.rd d&tt: 

Canbt\ls.tt bil 1 t1: App 1i H tQ· il'lly 1C:~Gund ~h~ ch can be o~1<U zed 1 n 
atr . . A1"'°'st every organic COlll!Ound 1s cOlllbustible. 

Tructc: 61-,Toducts:. If the c°"fJ'OUndl ts c.ombust1ble.. enter yes: .. 
bec•use 1. 1 c0iii6us t ton processes y1 e ld some carbon •tr1ox 1 de. L 1 'lt 
the pr1rt 1 Clil.1 ar to.xk by-pl""l>dtt<:ts. 1 n the g;p1.ces be lOIJll •. 

f 11mtabrt 11t~/up1os1 VeJ1es~. L 1•1 ts; : h1:n·~st!d as a pel""centage by 
vOllde tn • r~ Usually flnniliTe l1m1ts and explosive l1111tts ,..-e 
s_ynon~u.s. 

Sectton C c~nt~ins te1ci~vity data: 

lteacttv·1ty Hu:aTd: lf t~ m:atel"ia1 1s ,.e1ct.1ve.. 1rnd1cate the 
subs hnc:es wfi fofi are 1nc:onJ;iitib1 e with the mateT i a: 1 • 

Sec.tian D conta1ns corrGS.ivitJ data: 

R!!,: Some referentes g1ve thf! pH of . .an ilqueous so1utio ... at a ghen 
concentr4'lton. Fol" insumce, the p-li of 0.51 ~olut1on of sodhd 
bydrox1 de i $ .1.3. There l s al.so space fol"' l is t 1 :ng t hl!! types of 
ma.tertals knrcwn to be corroded by ttte eoq>r1und' 1n quest1on. 

Meutral1~1ng Agent.: SDllllt r·efererices 11 st neutt1Hzin9 m1ter1als 
whtch m11 fie\p at 4.n fnc1dent by brin·ging the pH of the affected 
area to neutr-a 1 ( pfi of 7) • 

Sec:t1 oo E c:onta1 ns rad·iofct 1 vi t .y diltci. :: 

lh.ck1rcund: Lt st a bclCli:·grO\lnd l 1!!111 l • Background ts usH 1 ly on the 
orrder of D .. 01 m1.lHtoMtgens per" hOtJr (d/.hour). See Pi!trt 2, "field 
Mi:in l tor1 ng"' . 

Alpha1 Oeta.i Gllmlil! bposure r-at&!ii on so. e ll!!Tll!!nts milly be foi,and 
t n ·the "Ra tilog1c•1 Hea 1th liandbook , It pub l t shed by t he u. S. 
Dep-a.rtment af tf&ill lth at1d Huma.n Serw i ceSr. 

P6rt~ n 1, JV, a.nd V of the sheet de'Scr-ibe the specific 1ni::1dtmt and recc.nend 
safety .ea.surH. Sometillles, parts of the follawh1g s~ct~ons wn 1 be left 
b 1 ank.., s.i lilPb ·bec.rause of a 1 act of ac:curate 1!"fo·n111t1 on.. Entei" ~va 1l 1b 1 e 
h iC'1dent 1nforwatlon as pr001Jtly as. po!:s.1'ble. however., 5a that mittgtUon 
measur-es C6M start. 

P ilrt l l I describes the t nc t dent: 

luantt t,,y I nvG 1 ved: Usua ~ ly l!XpTess 1 n ·g• l 1 ons, barre: ls t or H tel"'S for a 
·t.quid:11 il!ld pcn1nils or lr:Hc>gr.s for 4 solid. 

Release lnfonn1t10111.: Il"ldicil.t,e if tlie i::ontainerrs) ts. (are) still le.1lc
fog, 1.11d· if po"Ss.161.e, ·tne nt.e of dl1S1charge. 
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Mon1tDTil!9lS.ml1n~ Rec:cwnde.d: . lnd1icate. what type(s) of mon1t(lr1ng 
sfiou1CI 61! l n . 1.t to cC>111pletely cnaril.cterhe .an incident and tf en
sue SallJIP1es &T"e oecesHl'"J.. See sections an Sa-.Hng and field Mo-ni
torin.g .. 

Put !V, ReCOtMended Protect 1 on,. (Overs~ 

Pob11c : Bi!l.sed on the· data obtiifoed in. the ffrd three parts an<! the 
pro~i•ity ·Df the hic1deot. to populat1!d areas, naake an 1n'ft1d ·publiC. 
h.az atd e\'"' lu 11.t 1 on~ The OJllT.AOS referenc.e segment 11.-er 111, ·o~~ree af 
tfnard: to Public Health,• 1is helpful i n reco111111md1ng act1an to pl"otect 
pub lt C h1H. l t'h. 

Envt ronment : DepencU ng. ·Dn the type of re 1 ease a.nd poten t1 a.·1 pathways a,f 
dhperSi fon.. p!"'(l1>1>se potent ta. 1 iltt.1 v1t1 es s.m::h as boa.i n9,. :s.k 1n1hlig. or 
dle.ic11/physi<:111 treatment. OtfQ'ADS segments 113., •,11ict1on Levehi,• and 
114. "In Sttu AmeHor,tton,• can '.help detennh1e ·1nittal response 1cth
tt111!5 •. 

Worker: !Dec1 di! an 1 eve ls of prot~ct 1 on for res.P<)nse personn& 1, once 
aga1n bHed QD the ph.)'s.1c~1 t chemica.1 1 and tox.ka1ag1ca1 propertte·S of 
the l!llillte:rfals 1n quesUcn. OHMTAOS segment 108, •Pl!nona1 Safety 
Preciiut1onsti 111 aids h• th1s dec1s1on. See alsa ... Standilrd ·Operath1~ Safety 
Gu1des, • ·pa,rt 5. 

Pa;rt v. R·ecOtlllende-d S.He Control, c;our-s: 

If enough informilti.gn 1s ao;atlable, eslablhh three wort zones (See 
Standard Operat ! ng Procedures , 1' art 6) : 

- E.xc1us1on Zone (c:oot•inited) 

- Conta.nfn!t1on Reduction Zone 

- Support Zone (non---contamtnated) 

"'°t line.: E·stabl hh s1t~ boundary. 
Ariy pe..S11n who .cl"'osses the Hotline (the 04.lter boundary o'. tne fxdusion 
Ione) 111st be 1n the :pro.per- lewel of prntect1on precres.1gnat.ed b;i the 
51te $tfetjl officer~ 

D@cont11T11'lilat 1 Dn line: 8;asi!d upon the to~ i.c: i ty of tne i::ollt)ound( s) 1 n~ 
vo1vi!d. est~611s.h a decoriiU•in.at.1on system in' tne Ccnt•in111t1on 
lleduct ion z.one. "'See Standard Operat:i ng Safety Gui des.• Part 7 .. 

CMm.a.nd Post l()Cat i O-'A: Loe..t.I!: the conwand pos.t. Th is dec1s1 on 15 usu~ 
a lty c:oMtr.rr1 n@d by 11111 :nd d t rec.Uon, acces~ i b-111ty. a·nd 109t st ka 1 c-cm 
,,. \deriit 1 on.s.. l t s nou1 d a 1 ~o be a safe d Is. tan:ce fr011 the Hctli ne. 
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EXAlflE Of OOCUMEHTATIOH NEEOEO TQ COfFL!TE A HAZ~DDUS SIJBSTAMCE OATA 
SHE£T (PARTS I AWD II) 

8eniene has been chose as an eicaaip1e. For purposes of 1 llu$trat1on, 
sev·@n 'SiOlilrce5 of t nformat ton •r~ i:rt1 i 1 zed :. 

- "Candensed ChemtcAl D1~tionaryM by 1Ge~!ner G. Hawley 

- •rne Merck lnde~" 

- •aa~geTDU:S Pr~pet"U es. of l ndustrh 1 Na~r h .1 s" by M. Ir~ t 1119 Sax 

- •111osH/QSHA Pock-et 6u1 d@ to Chei!i Cl 1 H Ui!irr:l.s"' 

-
110oculDl!nti1.t1on of the ThrMJiold L 1m1t Wa1ue_s l TL'I)" 

- C'HRIS, Vo l.-e 2 

- DHl«"AQS 

~-S 



V. RAlAROOUS SUBSTA?t<:E DATA SHEET 

'°""81 .Pfaysical State: 
•lecul•r- Weigh·t 
hitt.; 

__ 61s 

Sf,Mtcific gravity 
So11ubil 1 ty: Water 
SolubU tty: Boll tng Poin"l"'t ______ _ 

lilel Ua.g Po1·nt 
'Vapor :Pres.sure 
Yapor Oenstt.y 
fluh Patnt 
Blh~r: 

11.. HAZARDWS. CHAAACT£R1Sl T JCS 

A. lOXICOtDGICAl HAZARD HAZARD 

Inh.1htion Ves No 
In~~tion Yes Ho 
Sli nJE1e .A.bs orpt ion Yes No 
Sk1n~e Contact Yes No 
Carcinogenic Yes HD 
Jeratogen t c Y·es tio: 
9'iU~n1c Yes Ho 
Aquatic \'es No 
Other! \'es No 

I .. f JRf HAZARD 

o:.nb~ t ih fl i t,y \'es llD 
Tu i c 8;• pr~cts ~ Yes No 

Fl11mability t'es Ho 
LFl. 
Ufl. 

E:ic.pi 1 os i venE:ss Y"e-s No 
LEl 
UEl 

,.- '· Yes c. A£AC.TIVlTY HAZARD 

SOURCE 
__ t iqutd ....._.So ltd.-----

s/•1 --... , ... _ ---·rrc ··------
' f/~ ___ _... ___ ,_ .... _ -•FJ•t ------

· F/111C ------Frc - ------
M : •f1~t 
--,-- _ ""F re -----__ ....._ __ _....,,rr•c -------

C~CEHTAAT IONS SOURCE 

CONCEffTRATIONS SOURCE 

CONCEllTRATJDNS SOURCE 



u. CORROSJ\llT't ~MD Yes "o 
IMt 
· "ll!'N-eu""".t-ri!l"""'l ... h~1r-n-g agent: 

~. HDIOACTIVE tfAZARll 

Ba.ekg,..ound 
A 1 ph.a. ,, a.-t icl es 
B.l!t1 Part{(: 16 
Gann a A ad1 ati on 

lI I. DESCRIPTION or· INC IDErfl: 

CONCEJffff ATIDrfS 

EXPOSURE RATE 

Quant1ty In._io1ved -------

Re1etse l~foreat1on 

SOURCE. 

SOORCE 

~~~~~~~~~~~~~~~~~~~~~ 

Mol"1to·Ti"ng/S•pl1n9 Recomended -----------------

1 V ~ 1tEC0"4EN1lED PROT£CHO:N : 

Public 
--------~~~~~~~~~~~~~~~~~~ 

Envirm111!nt 
~~~~~------------------~ 

V.. RECm..ENDEO SI TE CO!fTR()L: 

Hotlh11e ~-----~~-~--------------~~ 

Decont~1nat 1on Li ne 
~---~~~~~~~----------

C~and P05t Location: -~~------~~----------
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l V ~ DAMPl~ - - COMPLETED 

KAZA'AOOUS SUBSTAffCE DAlA .SHEET 

SUBSTMcE: {3£JVZEW£ 

CMIOM: .8&NzliN~caENl0,l, C'(C«..0H.ffA11t,/FN-t) CHEMICAL: fJF-#Z_F/J~. <, '"" 
'I. PHYSitM./CtfDI Ir.Al PROPEIT I ES 

lloru l :Phys 1 c• l St•te? 
Rp1ecul•r We1gttt 
Dens tty 
.Spm<:i'f'ic gravity 
Solubtl ·it1:· Water 
Solubn tty:. 
hil 1pg, PotnY'"t-~----
1111!1 U .ng Paint, 
'•por Pressure 
Vilpor Dens tty 
nash Point ('4) 
other: __ 

~~~-·~--

I I. MA'ZArRIDJS OIAAACTERISITICS 

( ) 
' __. 

A. T01XICOLOO 1CAl ~ 

B. 

Inhi1 lat t.on 
Inges.timi 
Sl1n/Eye Absorptian 
Sl:1n/Eye Contact 
t&rcinogentc 
TM"al09R'ic 
"'tagen.ic: 
Aqu1'tic 
Othet>: .1 r>t.11 _ ltvsl 
f IR£ H'-1ARD 

Cclll>us t ib t 11 t)' 
Tu1c: Bypn:dfcts: 

• Fl lflNh n '- ty 
lft 
Ufl 

b.plostb11 tt.Y 
Lb. 
U£l 

t. REACT IV J TY HAZARD 

' wf 0¥ lilll ~IN~ .l'JI\-1' L.S, _ Ot ,. 0.:1 

HAZARD 

No 

"° No 
Mo 
No 

Yes tio 
Yi!$ ND 

~= 

Auo ~.er. o,, Pcr~~Mw, Pi=R·D·u{)t?.S 

. ~·~", 

COIK:ENTRATlONS 

-;19g01ta : 
COHcENTRATlllfllS 

J.3 ~ 
..,. t'k~ .: 

/.3i 

SOORCE 

NIO'iHjo@ l"'At' 

SOURCE 

SOURCE 

SA 1,- ON" ldAJ -.. 



HAZARD 

D •. CDAAcsr~ nv Yes 
pl 

ffi - -u.,,...tr-a 1..-.fz ing agent: 
® 

E. RADIOACT'IVE HAZARD Yes ® 
8i1c:kgro1:1nd 
Alpha Particle!. 
Beta P .. rttdes 
6U1111. Radiation 

I 11. INC JOEMT RELATED~ 

Quantity Involved---~----

CONC:EftTRAT IONS 

EXPOSUAE RATE 

S.OORCE 

01:1.1'1 Tltb5 

SOURCE 

·C/fllS Ir 

Release ln~~t t~ ~~~--~~~-~~~~~~-~-~~~-

Ml>nttadn.g/Samipl ing Rec<rtftl(!nd!:d ----~-~-----------

'ff I R E:C~EMOED PROTECT ION~ 

Pt.lblic ---------~--------~---~-----

En"¥·fronrrmnt ~----------~----~--------

v. 1REteltKMDEIJ st TE CONTRQL; 

Hotl f.rie· 
-· ---·-----~~~~~-

-~~------- ~--·-~-· ---~- ---~----------

Decontamination line 

·--- ' - ----- ---~··--- ·~-~~~-~--~ 

Cor..aand Post I ocat ton 
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·illll lmiis. f(H' a . -1 ttple g1o1''f ng system, to :ti~ attached! to ttte suit .u shown tn 
F'ig. 14·. lL A latex chemtc:·ill-re51sta1nt glO·ve is 'itO'l"n follo!N@d b.y a c:otton 
wof'\k 9·10..,e to detect any lealc.ag~ fNllll aut~r gl ·ovos and for ·wamth. O·ver 
the C'Otton rg lowe ·hi a hea.\1)1' ne<aprene rubber- glo'I'~· wlrkh 1s ·r:·cve-red by 111.n 

1outer 1COtton ch4fh11g· g·lowe for abrras.fon res1stance .. 

loo nec:'k or cii»l 1 a:r ·of ·the su1: t t s a tapered 1 ate;ic. rub'berr tube. The 
tu'be con be trinmed as neces.sary f;or di f'ferent .oock. s 1 :z:es ~ ilbf s: is. 
~mportant as e:icces.$ p riessu r-e aroun.d th~ neck F even 1f beat"abl e 1• c:u h!l VI! 
adwt"se effe~ts on a d1ver. Trr111111i ng the Uper-ed ne(:k. ti.lib~ s'houl' rll be d!o:ne 
carofu'lly to avoid acctdentany over~nila11":9i~ ·ft.. Th@\ latex collar h 
su1!'rou nde"1 b:Y a 11 at.ex ttood iUid ho1th a ~e att.111c: "1 !!d to t ,tie SJui t 1 n the same 

nner· as the cu'f f'S . 

The d~ we.r dons: the Vi k1 ng Sport ti i'"OUgn a heavy meta 1 z. i pper o:n the 
back of the suit at the s houl d:e rs. 'When closed t the :z.1 pper is wiaterti ght. 

The V1 lei ng suii t call\I be adj us.te d eas Uy for bl.!IOJiH1r:y by add t ng' Qr 
iteniti ng air.. 1 n sul at ion is p.rovt dcd by unde~.arme.n ts. Air- 1s ad'ded by a. 
pow@r i n fl a or-. A low pr.e,ssu r"'e> hos@ ( pro,vi· dedl w'i t'h the su'f t) coMec ts the 
:regt.11'!.t.or f'f rst sta9e to a valve on the left breast o·f the suf tt a.'llovf ng 
t'he dlhe·r- to add at ii" when tlh1 s v.alive iS. press-ed. .Motl'ler Ya.'he,, om t liie 
u:pper left. a , roloa.ses, aH f -- t 'he ·s111Jtt~ The outlet ca·n be ~dj ust~ to 
maiotain ai d@s;t red t.nt mal PT·ess.ure.. Thus,. when 11f r expa:nds i;;, he su'f t 
dlil!rlog ascent., it vents a.otomaUc11lly. 

The SillperUte-178~ ~lmet 

The Superi.ite-'l7Ata Car:rnen:1al Di vcr'' s Hel -t h construct@d of !'l'IOlded 
f i herghss H s;hawn f n :Fi '9.. u .• 12 . nd we f g·l'I s: app ro:•d"1ate ly 2'4 pounds dry,. 

ll'l.e helmet SJIStem consists a,f bro· ·pi~es: the :nei:1c: dam-ye>1c:e ~nd the 
ha.t . The dher slfps on, thee ned: d11rn: wiith t~ attached yalce h1ng"iog foto 
place:.. 'The ll'lec:k cl fs then slfpped 0T1t0: too hat a11dl locll:ed, Tiu~ lock 
systefl! no·t. onb' siea:h the neck dam to the hat but al so secUJreS the front of 
t_llile yoke e 1 i mri ·natl ng a,ny extra step·!.. 

The- S1.11pe-rl 'iite-11 71B f :s desi gne r'I fo .- the r·e qu1 rcments set f'o r-th1 by 
go·"emment a~nc: i es... The· de si g r:i 11:nt1 cipates future safety requfr-ements by 
providi ng a sy.st.e:m fcu· p1ireveoti 011 of 11cc1den ta.l re!l!Ova l t complete head 
prntecti on,, a ~and b rie 111'thfing syste~ fo i" ga.s 1eco11omy wUllf'ut ,ab so r".Pt1 Qn 
ca.n i ste rs 1 anti 'flooding fea tur-es,. rap1 d e:mp. 1 aceme-l'!t ( ev1en w.f th t h'f ck 
·Ql oves )·., irapi d :rernova 1 , 11nd a fleet d _ chmp th11t brea'k's i!I fow pll"@ssurn 
lock m@chankallly .. 

o di f i ca ti o:ns. ta the .Su-pert i te ~ l78 i nc 1 ude tiho use of ai s,e.r:f e:s e.x'.h8 lil:St 
SY'Stem 1n wh'ft ,ch exhaus,t g s.es ·e·1C'lt ·from t'tie- dhe hat t hrough a h11imum: of 
two 1 n-lt ne exllila.Ht n l ves. This valve sy:stelll elimi na.tes $irn!il1 amounts. of 
water b~d~flusMng 1n·to thi! h@l t before a s.1 ngle ex ~u:st cao r;omplet~fly 
c:lo'Se,. Secc:ondl,y, 1 sa1 a'tfo.n of the second stage diap'hra.gm b! a br.as,s cap as 
:shati-ini h , f1 gm"e 14. 1 Jil> hu bt!en d:crne to1 pr"Oteet 'too d.ii ap'h·ll".a _ f:ru11 pote11i-
't f,a11 y dHgero1n COfitami na nts~ ~I>~ en t 1:rre·$S.U re re fe-renc:e is aclhif eve-0 
thrnug1h a tube running from tllt.e bil"'aSS cap to the f nside ,of too hel et 
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:SECTIOfl 1 D 

D!Vl~G PHYSIOLOGY 

Rou.yh ly BO p11u·-c11nt of the Eal"th • $ ~rit· 1s the inert gils nitrogen~ 
This 1 nert gas ts ·absor.J:i~ by body ti ssu:e$ wtt-en at r 1 s breathed unde-r 
pres.sur11:. The same al so ts true iMbl!'n anDthilr 1 nert gas. t such as he 1 fium. 
ts subst1 ·toted, f Dl" n1 trogen on dee:i;ie.- dtves. E"i11.ch body tis.sue absorbs 
th'i :s gas ilt its. O!i!!n ci.ar·acteri st 1 i:. r-ate. Upon ascent 1 these: t 1-s:sues g1 ve 
up U@i:'r ilbsar.bed gas at a r·ate ttta·t can be deteri!li nen e·J(pert.menta HJ·. 
The actu& 1 Pl'i.)'S i o l ogi ca "I proceues 1nvo1 wed i11re comp 1 katedi airu.1 .rot .vet 
<1:001.p·letely 11.indetst0<id ~ howe\lerr,. the liKJdy • s T"t.'ICti O':n to t:h is off-9ass ing 
c:ao be: un . .aersb::iod 1111 ·f tt.iou·t t.h is tnoliil1 ed.ge:. 

lf dec:ompTession is tco r·aph:I, sma 11 .blibb l~:s. of 1 n&rt g~s •il l form 
1 :n the ti :Ss ues :1 ea us t ng a. comii t i·D:n ca.1 led De.compren 1 en .S 1ckines s ~ UCS, 
or the 8enas.. The diver expet i L!nces ocruci at 1 ng oa.1 n l' n h, s Jot nts.. ·ilnd 
tne t(lnd1t ·~ on cilln 1 ei1d to ser1 ou s comp 11 c:at.1 o.ns. if not hrmed 1ate1 y and. 
pr(lper l,y treated. Thi!: trei1.blent YSl:i:I 1 l 1 t 1'1 ·¥0 ·~ V!:S r:i-1 aci:ng the Oittient 
or:ider- pr-.e:ss!LU'"e in a TeC(ll:l,pre!u 1 on chamber" .as a IDIJor part of the icvera 1 l 
·re.ed)'. 

A vo 1 ume of' 9as .-esi:::end i nsi 1 n 'tllla:ter :ha 1 ves. its 110' uae approx 1 mate ~1 
every l3 feet. lihe i nttel"'.se s true: upa.n ascent. If th& wo lume of d r 1 n 
quest h:in 1 s in a dt lfl!e.- • s lung-st a,nd it he daes not e:iipe l! th.e air as he 
a seenas, the iex?ilnrd.i ng air •~ 11 f m-ce 1 ts 'lta.Y through the .. 11 s of ·ltie 
al v.eo 11 t ca:usi ng bubb 1 es to form In the b 1 oad vessels. TM ·s co.nd1t1 on tis 
t .11.own H a ~SS embOJ i~ ar:id c:ain ·OGCUr {in a;'S Sbi1 l '] Cil!I a,s: four feet of 
1Nater. Shoo - ane of tnese buhb 1 es lb lotk the fl.011t of b looo ~ and thus 
o:Qge:n t to a v f ta 1 orgat1 t e:spee fa 11.1 the! bril ii nil .. ·sert i:>us. 11nd 1ilfledt ate
cons.~uenc·es would. resu 1 t., If' the st tuiat ion 1 ! not iimied'~ at-e ly a:nd 
QrGpe1"1Y. treated:, tne wt ct·trn p·robab ly w1 l1 die~ As the. treatment far" 
DCS:1 tTea.bnent. f D'll" embo l is~ ;il] so t rivo.1 ves recomp:res:s 1 OIJ •. 

For th! ·d.i '1!1er-., ·ii co.nbo 11 ed .as.cen;t is e-xt·remely important~ As impor-
tantt. is a 11 owi ill~ suff'i ci ent ti me for- t"e di ss:o lve:d gasses to c:ane out of 
so1lution vitt:io~ f'ordltng tba: dillnger.aus. bubbles.. The llJ .. S .. Navy ~
pres.st o~ Ta ],es ( u .. S. Oepa.TtDent of the ~ilwy ., 191 J) ·-w&.re oes1: gned ta· 
as s:i st the id1 ver 1 n thii:s task anr:ll ce.n be found 1!n •os. t di vi ;ng refenmc-es. 

There are llbn) ~ther aspects of diwing phy5iologyt h'1*11ev&r, that are 
not per"t i mmt to r.ne :!.1.1,bJject i:.f tM s imanua 1 • IOCS a.fit a gas embo 11 sm are 
r1 siks asso-c i at&d td till ev.eri d 1 \le~ risks eu f' 'i; @xac:erbated. bJr unf ilmi 11 ar 
equ1.-ienti or equ.tpment tha't fans to function c:orrec:tl'y .. 
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SECllON 11 

Dl ¥rNGi NOllES AMO EQUlPMENT 

. Df' vt ng: tits i ·ts roots 1 n anti qi.If ty i btn mi:u;t s. t gnt ft can,t de\le:l op111ents 
fhliite Ol;CUJ"l"'8d durf ng the 11St 400 years. Wi't..tl thll ~n,¥e1Jtf'On of the two
S,t&ge de9and regiu1 ator in 1!943.,. dhing became not ~nly a wrt tool, but 
al SO· a :s:po.·rt ClilM"f!ntly pn.ttt ced by Iii 111'ans of' e:nthusi as.U around th111: 
world. 

'The"; 1,re 'blo bast c ·d1 'lft "9 modes. rn OM a:tmo,sphere -di v1 n_g; the d1' nr 
i$ @nca:Se-11 f n 1. rl gt d c:onta:i n.e r or sutt. ~far cont1i f ns a.f'r at the su:rf •ce 
pireuun!! af 14. 7 poliili-nds. per square inch fps.H .. Sa. develcis-nt was dane: 
on suits. l tkt tMs tn the 1.930's~ ReC>entb'., much 'li!Ori:. hu bun done- with 
th!! U tint um JIM Si.Iii t" shewn t n fi 9. 1 l .. 1, which is c11!1ntbl e of 1:1 lawf n.g a 
d.i ver to dO·. Til,net tona 1 llllOrk in a oite atmosphere ·e.nvt ronme-:nt at d:e:pths 
exceedt ng l , aoo feet... The KANT lS" as :sh.own i ni F'igun- l l .• 2" t !: a one person 
subaets.ible V!:hicle whtch •ho opera~s !5;t one- 11tmospherie .. 

En ,1111nb1111:nt dt vt ne ·the diver is. suhJt!cted to thi! a111b111tnt p.res.~1.u•e of 
·th& water 1t. tfie ®pt~ t .o which lie 1s dhing. ~lent di''ling conshb cif 
·tlllO llliiljor subg'roup1ngsi sur~ce su'CCJ1ed divtng and :self·.-corita.f Md . d1¥ing 
us:.f"'g 509! f.onn of Sel f-c.onfiined ·. entater· ~'1eath1!!1 i§ipi!lrat~5 (~CDBAL 
Surface supplied. di ifng h £hit modi gene~.lly used -y co.nerd al dhTrig 
act1 vt t1 @s... SCUBA dt vi ng" whfl e p.-1"811'1 ly a, s.poi"tt ng ~cu ¥1 ty t n ternns .01f 
!1n•er-s of partt ct p11l!lits., is w1 ·dely us.:ed t n the :S(: t ent1 f 'f e cOlftr!Uni ty for 
d1ta cal 1 ee:Uon ilnd research support. and to so. HiBnt in th! ·mi 1 i tl'Y as 
rwell. 

Sutfaee sup~ i ed. dt vi:itg.~ Surl\lce 11Uppl t ed d1 ring f ~ tho di re.ct de~U"n
d1u;,t o·r ·tlfii! Sie diving: dlress dhic111ssed 1n ·th& foreg0;tng: sectfon,. There 
ar.e thr-ee l!llOd'ern. i1pplic.at1an:s. Mode,m h1.nl-ha.t ri1gs · atE most ·shTtfla.r i n 
liPP4!1f'ance to the or19hel Ste-be untt.. B1:sic~all.Y:11 tbay consf :st of some 
so·rt of rt gif d hel .et (ID!llde of 111yt!h'f n.g fin. b.r-asi: to f i be rg·l us) attach!d 
to SOM sort o·r wateri; ~f su1 t. Ft g. 1 l. l shows bcith the ~w Haw MK -·12· 
deep dt 11f ng s.ystem 11nd the airt gt n1.l MKS h11:nl~hat r1 g used for dl!Cades~ ~· 
sut t is ruiot.ecte-d 'by .appmpr1 tt·i!' 11H1e-way val vt n!J and ts we.1 ghted to 'ntai ntli I'll 
~ewtnl buo;r.mey· ·wfien su.hlnM·ged. Afr and co•111u1i cat1 ons a~ brotigftt to the 
.df ver tfirougti an u•n~cal whiC"h a1 S\'.I contains a ~·tTVngth llk!fllh!!·r.. Wh@n 
dt "Alt ng in a hanl*tiat ri' ;:11 the di Hr can be C·i:>n:d dered t !io11,ted fn'lll hf s 
emii ronmnt e~c:ept f'or th!- ef fee ts of aMbt ent pressof'e. A thl:irau!;l'h 
description of spec1' fie. equf pment and prnc@dures usoc'f a,ted wt th surface 
suppHed diving can be found. 1n Sections 14. 15, and 22'. 

Di vi n.g from a. Persormel T'riB!ns,fi~r CapSIAli~ ( PTC) can be ttiou.ght of as 
sec-o'!'ld order 'n11rhce-su.1JP 1 t.id dt vf ng. oi vers e-nter a tetompres:don ehamher 
at the su·rface.. Th.ts c:nantbef' b h .rge t!!nC1<ugh for them to Hn ins'td'e t'O!I" 
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r 1 gure U • :2 ~ MAMn S Ooe-,Marn 'Submersible: Yif:!!M cl e 
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Figu~e 11.3 Cijrrent Navy P«-1~ (l eft) and forme~ 
rt::.-5 (Right) De~p Water Dt v1 ng Sys t ·em. 
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...e·veral days,. Th& wholl!' chn'lber 'fs p·renuritzed to ttie wo·rttng df!pt.h of the 
dt "'"· A'ftar .abot.rt bile l ff' IMluYS the d11tel"S a re saturated. When t t f.s ttme 
t.o dt Ye. they· don the ii r ••rl·p11ent and e~ter ttie PTC which ts •ted ·to the 
TKo:mpnui o,n c:haitrtber t n S!QIN!! pr.es:sLCnt .... U ght f .as.ht on. The PTC 1 s s~11 ed 
and! 1 owe..-ed ta d1 vi ng depth. Usttal 1.Y a PT·c 1 s fed air :11 powe·rt itnd comnunt
c11t 1on:i through ain Ullb111eal 1·rmi~ the surface. Occas1anally it is self~ 
suff'tci'@nt r·D,. liatae period of t :frne:11 ex<:ept ·for tl'le cable w'h:tch s1J111tnds it 
at depth. Upon t"eac'Mn; dl!pth, the dtven ·O:Jten the PTC whfch 1"8Nti'ns dry 
~b«IUl!l:il!! fntll!!mi.l gas pressure balances auts1de Mater· pre.ss.unt. The df"vers 
war· ba·nd illlHks suppHu thro~gh labil tc11ls frotn the PTC tn th! pe·rfor.1nce 
of the1 r wrt outsi ._ tti@ PTC~ · 

. Sel f-ctmt1.1 ned di vt ng. Sel f-contat Md dif vf n9 hfs. two m11.j or sub-
dhi s1 ons. Cfosed-d 'll"Cuf t d.i vt ng f s the di re ct des.eendant of the ·wrfc done 
in the 1 ab!· 1 !001 s by F1 f!>lllSS. Stebe :1 u.d GonMuJ.. Ope:f'l-.c t ·n:u'f t dt ¥i n9 his 
chan~d ft-i'Y 1 i ttl te st nc:e ·the 1 nventt on of the ·apeo-d rcut t dM!llnd regu:1 ator 
by Couittau and Gaignan t n 1 !J43. Eq.-i'pmenit has kept JH1ce with te-ctlnll 1 ogy, 
but c!hanges. hav~ bun mere ref t ne1Ent!: of the ort g1na1 w'h.ic ·~ stn 'l 1i s. 
acceptable for use unct.r lllO:St .i::: i rcums ttnces. tc::iday. 

Closed d rcut t dt -v1 :ng· ·uses tbe pTt nc 1p1 e t.h1·t Di!t1bo 11c.al1,)'-produced 
c 1.rbo-11 d.1 oxi d'.e can be remD'Hd from; the 'h rei..thf ng gas itrl ;11. tu re wf th pure 
o~gen. 1nd so el bni na:te the probl 4!111 of .ai nta t ni ng· the del f cat'@- ha 1 anc:e
between o~gen "".d the tnert gas being us!!d. When pu·re o:c.ygein 'I s bie1t ng 
used, the d1ver nonnally h 11mit.ed tc 1i dept'h of 25" fff!t because of 
phys:ii o.1 ogt c•l compl katt ons. i ·1i1at an n- when ox.yrgen· 'f s bnattted at h1i gb@r 
rpart1i1.l pressures. A ttghtly fttttng ma:sk aiu:5t be wom ta p-revent the 
escape of gases aroul!ld the reb~attier 111H'k + lb@ unf t ti as. a b19 t nto ·ilnd 
frm wht ch the diver bn!'11thH. Exha.1 ed gasse$ pass ov@·r ii c:hem1ca1 ·t such 
as. bat"t • hydrnd de ) th'lt absorbs Cilrbon <Ho~'f de 111 1;nd in the CH@ of thu
more sopM:s.t1icated untt.I, the gas is mon1to~ C(lfiltf nuausly to ~nsu.~ ·that 
the-re h al ways sirfft c:1·ent 1, but not too 1m.1c·h.1 OX).'"gen pre·Slf!'l"l=t t n thrl!! !'la'S. 

Rebf'@illlther· 1.H1:fu l@ave- no te1ltr111le t.nn of buhb1@-s, 50. they· are 
ideally· sut tedl for 10'1 aindest1'ne military dh1'1'llg. 'When. fo·r operatfan1.1 
reuons., 1 dt Yer an a deep- di v.e cannot be tncho red to an untii 1 it a1 t hi! cut 
d t ve for 1. 1 onger pertod of ·ume using a n!!bn!!ilther tfts tead of -cpen--c i rcutt 
~becau~ hh tut. can be ftned tdtb pure oxygen 1n$te&-d of a wry s.all 
pe rr;:entage of o:!l)'gi!'r.i mi ~ed wt th & 1 r1rge MIK:lunt rCJ1f' u !:e 1 &-ss ~· ne rt g.as. 

Si nee tine l'ltb l'ftt'her i's a s@l f.--cont.a1 ned: iOlnf t, ei11.h1ustt ·ng na gHeS.. 11 t 
ma,y be su1 ted for a po 11 Lilted 'Wa tell" di ·w1 D!J d ~S$ Mht c.h fu1 ly eriel,Psul ates 
not. only the dher but thtt brea.tMng appu·i1.tus. a:s wen., Furth~.., inve-sttg1.
Uon 1 s n!qu t red t n thf s .area of eiwt·srnent 1110d!i f1 cat ton.. f 1 gun 11 ~ .4 
n lustrates .an ie:..ample. of a <: 'lo~d-ct:n::uft diving :syst1B111. 

Cpen-ctrcuit dh1n;,, cOflll!Only ci11111ied stURA dhing, and sh(lwn h 
Fig. 11 • 5 t ts t.lntt predomtn1nt f 01111 of noncomnen:ii iJ,1 d1 \If ri19 in ttie W01r1 d 
·todll" •. I ·t . normally cons.t st.s of one t"° th f'H' tanks. ·of' Ci!llllp ressed air 
ca-rrt ed! on ·ttte di ver~ S back"' feedi' ng a ntg,u1 a tor wMc'h redU1C1eS the· tank 
pressun tll ·sOif!lle fb@d pres.sun:: .above antbfent (usually between 120 and! 14D 
psi ) • Thi s. n rst sti1ge rtgul ator f·eeds. a sect1:nd stage. rngu.1 ii tor ilthi ch is. 
a:tt1.,c tied tci a !llGIJ. thp'f ece through. wl'lt ch the d'f veT breathes. . This secQnd 
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figure 11.s, Open-e trcuit ~elf cont~ine-d underw~te~ 
br~illtl'I i ng a,ppa.r~tu1 (SCUBA} 
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st11e regulator- l"ecklces the t nte n111dh1w pressLtre to •bt~nt a:nd opens only 
when the dt fff" f nhal es.. TM din r- exhll es f nto the seco1'd stage regul ato·r 
wti@re the ext.a 1 ad af r passes throlilgh 1 check vai· ve 1' nto the $Un'QU11df:ng 
w.ter .. 

The d.1've1" 1 :s: ey•s a:nd ncse are co~red 'iilfth 1 face muk wtl'tc:lh nor111il'ly 
C0111if s.ts Of I tEl!lpe red gll H:i p l .U& ll'l'IO\lnted in I soft rtJbber fre!!le 1hel d 
1ga.1ns.t the face wf"th a rubbe·r' strap. An ial te·l"rl·am filt:o mt1:k c.or.isf stt of a 
full face ·Conrin; wtth S01111t. m1tans of attaching the :second st1:g,e r@gula.tor-. 
Th1'.s att•cmnt ge:nera.1 ly takes one a.f' two fonu. fn sa11e f1:.111 ftc• rriuk.s 
the rie-gul atol" moi,a,th ?1 &ee is reamed and the regul •u:rr f 1 atbdied. di rec::t1y 
to a pott tn the 1n1sL A1lr is. fed ·1tithltr- to ·t·~e c.·~lete ·11i1sk otr' to an 
·Dra 1 -n•H 1 maunted i ns1 de the mask.. ln otJier f\11 ·1 face- 1111sts t aft..er the 
sec·°"d stage regulator f s llOunted to the 11Msk ,. the mouth pt ece f 1 1"1!11 t.tached 
to t'1e part of the reg~l6t.or that protrude·! fnto the ·mask. H·ost m1:·sh. tn 
use al 1 ow the di wr- .access to ht s nose wf thaut fl aod1 ng the m&sk so he is 
abl ei to pi·nch ht s nastri 11 to e~ll f ze p ressu.-e 19111 t nst ht s. HI'" dnms.. 

The sel f"-contt:i ·nedl diver ge1'1enHy \lll!!!tghs slightly mnt tha.n the 'Water 
he dt sp.l aces 1nd:1 there fa.re., i 1. negat1i vely buoyan.t.. To cantrol this 
s1'tuatton .1 II!· wiln ai w19ht belt .and a buflanc~ co~:nsator" (BC:).. Th@ BC 
f s a s.opht sti1c1tl!d l ffe ws.t;(apable o ·Dra a~ iutOiilitJCf nfl att on 
1.1nMrMaur •. ihe d1 ve r f nfl 1:tes. the BC suffi cf ently to bring' M•S!-1 f to 
r1eutrr1l bu.cyilncy ~ UpM de scent he 1111st >tdd air a.nd upon· aseent he mu·st 
vent at r to remain 10~ The ·purpose of the wei'ght belt h tct extend hts 
oooy.,11ney dynmri c· tinge· (.and to gt• hi rn negatf ve · ·buoY·ancy t , . IM t s one of 
ttiose t ndt vi dmt 1 1 who t :s naturally pos1 ti ve1y. buoyant). 

Dhing DntSS 

The ~ bll:S'f c ~ategoTi es. of di vt n9 dre!iis all"@ f uncti ens o:f the ti ndl of 
di' vt ngi b@f ng perf1oraed.. Un~rwatttr- work f'a 11 s f :ri·fbO e'f t.h@r- a non-wt.mng· 
or 1 S\lt mnfng ma. What ·u.e. dt Yer' wean. is, then.fore. deoe-nde111t upo·n 
111hi!ther- or not he is. :wimi ng .. 

Non-sl!ffmmi n.11 di v1ng dress... The no111-s:1J11'hln1 ng dh1tr ts rusually inwol ftd 
~t tn fiN\IY unae.rwafu..- wo·ri,. lloi Vy WO rt lil!llOS.t al'llllilji'!i h HSOCfab!d With 
1u11:sshe struc:tuns w'l'lere the df wer1 s prrtmary consideratiort ts prnt.ectton 
from ab:raston and a.ttie·r phy$kal tnJurles n!!!ul ttngr fmn Ms coming· 'fnto 
t ·ontact with what he· is woric t r1g an. The usu a 1 df vi ng; dress ·t ni thH1t 
ct l"C'Ein5 tances ts a h!!avy, nibl>er1 .zed canvas ·outf 1 t u shown t n the MK-5 r'f g 
i n Fig. 11 .J. Weighted boots and ii 'heny htl"ness ar@- u:s:uany pilrt of' this 
OIJtft t.. 1G!fo\11t5 ml,)!' or NY not ~ at.ta.chff . Wbe r.e they rlr@ net, 'l"tlbber· 
c:uffs. seal th@ "lrhts.. [n some craSces t 'he Met of the s.ui t h attached to ii 

heuy col11;r that is. attach!!d ta· the heh1et. 11 lowtng fl"@@ cOlllll'Mfcattort of 
air :between sut t and heli!et. Otlben11he 1 tfle.N ts a rubber- ser9!1 ilt ttat neck 
and! a snap1-r1 ng tle'Vi c& thilt con.fteets tl'le ~ hnet neck to the suit t n~t. In 
t 1hi' s ve.l"S1 on, 11f· r f...,. th!· h! lll!·t does nGt enter the suit., 1:nd ilf r- fcrr the 
suit ffl!.lst beo Hpplted sep1:..ately. 

The· con1·ta.11t l'Ohi'l'le su.tt h d'httngub~ed from the variabl1t \lolUlle su"ft 
by whlllt h1,:ppens t.o di~ 1iilr~en it n!Cll!!tvH •1 r.. Upon 6e.fng m1ea iff1i' 
a 1 r. the rubb@ r1 :z&.d canvas sut t . di s.cuss;ed .above wi 11 df stend to lllh1.tewr 
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Us no.r111 l dflllll!!nsi cm:s a ra. The suit bKo.s soMWhat r1 gt d at. tM s pof·nt .. 
and overpressurtz1'1'HI the suit wnl •k• ft monil so. Because the tntem1l 
volUW!i!! of this suit ·does not change* it 1s called a constant nltnlll! :sutt. 
~ va.rf able volume suit ts made of a material t~t s.tretc:hes. I't :u:sual'ly is 
1Ut::::h more pliable ·th•n· a constant vt1·l 1.1111e s.u.it. ln non111 use enougti a.it> 1s. 
t nJecte<I 1 nto tfle suf t to 1 'f ft t·t off the b4ldy sufft cf entlv to, .1110.- tM 
·cHv.r to be COll'lfortable·. ~ause the suit stretches and shrinks. vfth 
'il'nc!n!lis1ng and ·dec:n111s.1ng i'nte!l"'fltil pressure:11 t't. requires much l@ss .1.ttent1on 
·on the d1~r·:s 1l•rt ·ilnd gana:rally b lllk:f'I mre COll'lforuble to wiear. A 
va.l1able voh!Me suit must 1lways be suppHi!d wf'til a sou:n:e of af'r. There 
1' s • tti:t m t.Y~ of sut t that. ra 11 :s b&twee~ the bo J us.t dt scussed.. The:iu!! 
:slllit ts ill"I! ·in•n11fu11t s.tretchy • and tbus ·not constant vcl ume suf'ts.. but not 
n~rl1 so stretchy as v.1.riable· 1101111111! suits. .St.dts f n tMs c11b!!gal')" are 
c•11@.a: variQuS.ly by either name,. depending upon the .an1tfacturer •. 

ln prac.t h~~ thl!! tanstant vol 111me: suft uisua:l ly ts US@d wt th ·t:Mi hHYiier 
(iind na·rwaHy o1 der) ~1:rd-hat r1gs. Th! v•r11ble volamie $Uit ts 'f.oond more 
often with tM- nftll!T, 1 ightwef ght hard-hat rt gs and wt th b1nd 1n1.sh .• 

&.ta.t ns dt wi nt· dr.n_. The s.wi•i ng df ve~· s pTirRry c1 CJ·tht ng cons"f d
@r11ti on 1 s mob11 fty.. arid ht 'S d t v1 ng dress renects tht s. Wher@> c-andt tt ons 
a 1 low, th! •t•t ng di irer· lrl 11 wear no di' v1 ng- d. as:t at a 11. fl!'W1 mn.n·t•l 
condt tions dete r.1 M w'h•t hi!! ·wears Wl'len the· water f s not warm andl pl eilHn.t •. 
Then!· are two bui.1C ea.tego rt e:s.. th! 'lil!t :sut t an~ the n su1 t I 

Tbe wt ·su1 t t s ·C-M:structed of a fc nnfl tti ng,. cl osed-c:eil l fo1m1 neo
prene rubber mat&rt 111 wM ch u:su111l lY t s saruhlt chf!d between an t nner and illirt: 
ou:ter la,yer o·f nyl o:n ·fllbri·c. Some suits ha·ve \ct.le nylon on the insfde only, 
and 1°'"9· do not use: the rttll on. fabrl i:::. Al tl:lou:gh the nyl ien protects the 
sut t • s out ell" 11,yer and eases dGnnt ·ng the st.tit,. t t ill l 5o IUJk:H th!· :su1 t 1 &ss 
fl e:d ble~ Suit •teT1 al ranges t n tht ck:ll!l!!ss fr"Ollll 1 /16-i och to J/8-t nc f1. 
Th1t thicker the .ateri' al , the 1rllil~r the .sut t f s ~ S-u1 ts g11mera 1 ly naw cme 
to three iptKH,. nrJit cot.mtt ·ng foDt, ln·and:,, ·ilnd !he1d coverf ng. The two- and 
t 'hree-p t e.c:e st,)"l@!i c.cJnS. i st of pants wht ch may !:ta~ ilt: the waist or be 
bibbed. a:n optt onal! t nner vest.. a:nd a j1cket. The OM -pt ec@ ·s;u1 t i s 1 flee a 
j l.Bp1:su1"t. wf trti a s.1 i de fa.s.tenel" ucp ·th~ f ron.t rJ:r" across. the ·!:lxiul den:. Suit-s 
.ay ha~e attached or separate b(lo.ts:1 .a lw.ays. hilV& sepill"'l te gl O't'es or at tts, 
nd my have a separate or an at tac ned h<;od~ The wet sut t of ffirs. t1 me 
lim.fted protectton a~inrst cold o"b'. 

Th!- dry suit o ri gi natf!d a:s: a watertt ght rubber s:Urt t wom over .a 
dheP'1 s tn&1.11atfng 91rwient. The a1T 1ns.ide· tt would comp~ss with depth 
and the dtVl!r could experfenc:e s~tt s311eeze, a condttton where h1s sttn f s 
seivere11y ·ptnched. lbetwen c1'o.thtfii""'?o1 ·· s~ l recenit detvelo11111nt fs an llUt
gro.wtl'I of 'the- '¥1!r11b1 It VO l utrie non-swi-1 ~ d.nt5.S d1 SCUSSA!d iabo~e~ As i l'i 
th.e 1bove ciise* ther.e are constant voli.. vadab1e volume~ ind ltalhlil.Y 
between ve·rs·t oni. 

The cons.tu~t wl u.e · dry s.u it h ·ii 1igMwe·f9·h.t su_'f t constructed of 
rubbert zed ~ terit a 1 desi ~ed t(li ril!!'ta in t11e fl e·:w:i'bi 1 t ·ty ~qu1 re-d by ., 
s•1'mit ng .a·1 W·t'. 'These suits .a re d1t1i ~ned wt'th tr'! 1' nil ~t 11 t r ol 'Ve contro1 1 ed 
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by. thlt df ¥er aJ1d in exhaust valve. The e~haust vt 1-.ie al WIYS can be mnutl. ly 
opented _ but tn so. sutts. therie ts 11lso a pn:11'1ston ·for i1Wto.at1c OIJ'!'rt
tt an H ·th•t the suf t •t 11 vttlit as the d1 Yer ascends f t"Olt deeper to 
:sh1:Ua•r dapt'1s. These sutts usually h1V@' ·baots tttac~d~ 00.-.ier·" tlfiJtt)" 
can 'H obtlit ned. .,1th ·&nkl e· seel s and seJ1'i91n.te boob. G1 oWt-s tre al w.ys. 
separate 1 but t n so- nrsiottS the g-l o.ves can be att.c-h@d to cuffs on· the
:1leeves -vh. rfngs so th~ forw •n integral pm.rt of tha suit. There a.re 
rubber se·al s 11t. th@ •rtsts.. Hoods 111.Y or m1JY not. be- •t.tl:chH'.. lft'lere they 
a re: ilO t., tile su"f: t has 1 rub~r neck sH11 • Where ttley a re t the :sut·t 11sy or 
aay DOt t!1ve: 11 111ek sea 1 • depe:ndfng upon the des1 ·gn ·of the hood. In so. 
versions tl'!e hood c1.T1 b11 att1.ehlld to the s1d t in " manner !iit ndl ar t.o 
a.ttKh•b.le g·lo.Yesi 'by cl.-ping: tif'l!I!! s:u1t 11md t.ioad !!llltet1a1' b@.tw!l!!n .11. rtgtd 
u:ruler-'rt ng and 1. cl amp rf ng. gi vt ngi tl'le suU. gre11ter vll!.-Htili ty· fn u.se .. 

Thi!- va:rhbl'e volut!e .dry Slllitt can bi! construc.t.ed of the Slllll!- closed-cell 
fo-am neopre~ a:s: wt sut ts. As t n the non-wtmt ng d r.ss prie!ii oosb' 
dt1lc;Ussed. they dtffer from th! cansUint v.olu.e strlts in· that they stretch 
wM!n ·ffllll'd witti air.. S.ince they a~ constructed of' the same ma·ter111.l H 
wt sut ts,, they lba.u ill 1 th& t nsa.1 a tt n9 characmrl 1ti c:·s of the wet su'f t. 
wi'thou.t the d t sc011fort of bll!!1 ng wet. And s1 nce t hf; di wi:r nHllli lis.,. f'or the 
most part, dryt body t&11perature h net lost. as. qijh::tly to tt.e SUl"'roondtng 
water. 

Newer vart !.bl II!! vol U1T11t dry sufU are nMI! bll!!1 ng lllinu!fac:tured that af'll!! 
c:ons:t:ru.cted D'f crushed foe neopn!n~. ThHl type_ of_ :sutt ltas fewer ~nsul
a:U ng qu.alt u II!!!. t but 1 s :much tciugher and ..a l'I!' fl ex 1 bl e than the o·hle·r s~l e 
suit. tn cold witer, tnsu1a.t1n!1 g~.....ents llUS.t be wnm undemearth thts suft .. 

. A.ID·ther H rf ety of ·va Ttabl !I!! vo 1 wne dtJ' s,u t t h condrui:ted of rubhel". 
{See Ftgull"e 11 . 6) It has nc 1·nsul11ttng quaHties at. all i!lnd nu111ires. that 
i nsul .at"t ng gal"Tlll!ln t$. be worn beneartb the su t t eV'4!!n 1 n 1T10deTately cool wa·tel"'. 
blll't 1 t is. tne imst fl ex.th 1 e· of the .sut ts .. 

Seah at ned. and wr-1 :s:t o'f the varii a.bl@> "'° 11n1t dry :s.u t ts 1-re. the sllll!! 
as for constal'lt wo 1 u.e su1 ts. Des.1 gn Df boots a.nd hood 1 s ift l so the same 
fot· ooth types o·f su11ts.. lhe only dtst1nguis:h1_ble dtffe'rleft~ bll!!'brlffn tnese 
su'f ts: 1' 1 the 1 :nheren.t st n!!1tch of the· VI rt.able ¥DlLillll!! dry $Ulf t 1j. and t n the 
case of the n1mpren.e soi t •. t ts i nhe r@nt i nsul att ng abt 1 1' ey. 

Most .of' the dry su'fts h11.o 1n c~n s.,_. fo.nn .of wa:teri;·roof sl hie 
h.ste~er ~t th 11. n.,.Y· few where e.-try ts. rud@ t:'h rt:MJgh 1 very· s tr@tchy neck 
openf ng.. Regard1·es.s of whether· the :su t ts .ara con$ tint 01r y:u•1ab 1 e- -w.o hlln8 
(or one af the ha 1 fway 'Wll!!rs:"i:an~), they tend to be II!!'! tiHtr bu·1 ky f n des t gn 
with .a l ot Qrr · 111'1,temii:l Yohrmet err :&l'lug-fitUn9 in design. The snil!}i~ff'tt1n9 
·su1 ts usua 11.Y '1iflW! an aictoss-the-s'1ou1 di!.- entry. The bul 'Icy :su'f h ha11e 
seven l dit ff eTent entrf e-5. So1111 start near the crotch ·t n front and gro up· 
arotmd thll!! MCk. and. baetc down to th@ crotch t n front. Solftlt begin at the 
nrid'dle of the· :h~u::k and g0. ·thrcugin tM crotch to the chest. "'aror have an 
act'OSs-th!-shoul de.- entry just 11s 1: n the snug fi tt'f ng tiut ts. And a fel!I a re 
entei'&d it.rough the neck opent ng wh1.cltl stretche>.s sufftciently., wf"th the 
h@fl p of· blo 1or three- tende rs. 1 to 1111 ow the suit to b:• p.ul 1 ed up ove·r the 
d t w r 1 s 1 egs an.-d: tc rso. 
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F··1 g111re 11 . 6 - V i'k '1 ng Var hb 1 e Vo 1 ume tteavy Duty· Dry s.u it 
wi 'lh S·1,frf"iJce 5uup 1 ied ~A M.as.k 
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SEtT MIW 12 

PROTECT !Ort UU"6. S ELF .. C(INTAI fffD APPMATLtS 

The :Siiia U !ill"'a<Up and the· s,Por-t diher a:re 1 e:'f't wt th o:A b tH'le OOt.i l).n tf 
ttl.eJ l!llOU 11:1 dt ve- 1 n c:o-r.tanr~.ra11t-'d 1i111a.te1"'--SCUBA.. Unf·ctl"tt1nate 1 y • neither· 
-s tandlin"d SCUBA equ1 ,.ent. nor iilva t 1 ati le hJb:r ids can adequately protec:t tb!· 
f rii!!:@ -s;wi rni 1119 oi ver, ilnd: so he r1 sics Ute canseqµemces of bee omit ng 
conta.tnated. · 

Thi! l.1mi tat.i ans ·Df standard SCfJtlA a.r-.e se l f.-e:v i1dent. The d1 ver j s .air 
ts supp 1 'liea through i111 second .stag~ r-egtl'l a tor 11Duthpi ec:e ii:: h·nehed! betwee',n 
hi 5 tee·th •. His, B101.1th Tegu'J ar'l }I 1 s e.11:posed to the iitltter.. Eve!'! 1 f l'le takes 
greilt pai'ns to pN!c.llrudB' wilt er· entry i nt.o. h 15 mcutfh.. ·the act·f on of t nha l 1t ton. 
.c:rea:tes ·I s 1 t ght ~e;tt i ve Pll"es.sur-e: 1.n his 11Duth, rrralc-i ng it nearly 
'impcss.ible trJ !keep N"atel"' 01i1t~ As. ti'!! the band mask, sma:ll droplets ara· 
·formei:i: ;,M ch tu di 11er- tium i nha Tes. The onil)' ·wa,;; a SctJSA d her can c 1e6r 
c:umilensat1on. froa the- 1ns:iae of Ms ius,k 1s. to flood 1t 1111'fth suM"D1md.1ng; 
wa1e r, so M s no.s~ and. e)'es ill so oec:c.ie erxp0sed ·to oant.am1nat1 on. ThR 
s tanoard SC:UEIA r-1 g simp l1 "Ii s 1 n1.de:quate: f ie:r p.rotet:t. i ng; tne .SCtr8A <J t ver fri!:llll'I 
the ef'f ec:t,s. ot· d hr1 ng; f n cont am·l oated wilt er·. 

tl)'bl"' Id an·.-inger»ents of egtrf Plll@nt off 1u·· 1i ttle better prot.eet.i o~.. A 
·fu 1 J face 11Hli5.k .ma.te<d to a second s t1ge ~g1,:1 l in.tor e-1 i rninates the proa. lem of 
water en:tertng the 111n.1th d1r·actl )'., bu:t tne dll"OJ)·let pr-oble11 sU H ll!!x.1s.t:s. 
line IHS.k negative pres:sure !t e,ach inhalation st.ill ·i s: a. "'.egul ar so1Jrc:e of 
w11ter.. r.:!Dst fu1 l ·face !'ili5ikS .st t 11 requ1 ti!!! condensat 1 on r1BmOw a 1 by fl oadh1g . 

A S C!.IBA id t ¥er can protect his bcdy .and: nead (incl udl1 og' ears J wt th a d·ry 
s u t t ; but ilit best.. h 15 neck.. f ilC:et .S'lornac:IJ.. and! 1 ungs w11 l' sti 11 Ml 11ucpos:ed 
to1 wha tewel" t s t n the •a.u-r·, ·with the: subse~en.t :ri:.sk of contnc:t 1 ng· one of 
the d 'I seas,es 1 i 5itet1 f n Table s.. l' O'.A page 5-2' ~ 

A sul"'f,aoe. .. supp'I iE!~ "i ver tan be prQtiect@d f rm1 contaminated ·water ·when 
the rieea ar1 Si!!:S.. Si mply stated t he is. comp 1 ete l:y 1s.o1 ate:d. frtd the· 1111ate.r 
anG so protected f ran 1 t. Tita- SCiUM di veT has not had. th ts opt 1 on a\!'il:i 1ab1 n 
to hil 111., but e~s:enU a.li 1 y h h requt rements al"1! the: s.ilme. 

The S.C.IJJ9A iH ver 1 s air :supp. ly 11u:s.t be i'so ~ .ated from tlle sor-roundii ng Et'n·-
1rf ronlTllll!nt.. Froill t~ t 'f Me t he a.tr 1 e1v~s the dtver- 1 s, tariik 1mt. t 1 1 t tei!lches. 
h·ts al1teo 11.. it must. not come into c:onti!lct. w.itll tille -su:rn:iunding water'. 
Sl nee the SCUBA diver- 1 s a 1 r s.upply 'is. 1 i.rn1 ted t the open ct l"'Cui t or fr-ee .. f101111 



llElti':loi:I of prRnur i.z t n;.g ht.s nta5ik cannDt rbe used i. however-• 11 me~od must be 
de vi :sea to prevent the 1nf1 t.ui; of water t nto the m1t'Sk • lb 1 'S ~ s the p1'"1ury 
req:u t rement. Shoui 1 d th~ dher 'h1ttale drCJop. le-ts .O'f cc:mtanrh1atedl wat@r', .a H 
otfter efforrt:s of contat.-.ent ·wauld he fu:tUe. 

The d1v.er ~ s enth"R body not toveTed by the f.ace mask must be isolated 
f rDllli the sur'rorand1 ng lilil1 i"ronllienrt ~ 1hei'@ .are ctrcllilistances whil!!r& the hands 
may .be e'UlOSed ho long ilS they c•n be dtecontiminatect late!r.)~ !h01i!ewer, this 
.shOIJ l<i be an apt 1 on.--fu11 body coverage capi1b'I 1 tt1 ts necessary.. this boc[y 
cover1ng should mot u11dul..)' restrtct 'the· d1ver ~:S abt lity to .mov·e ;11ncl wort 
uncfet"Wate:r .. 

'The d 1 ver mu:s t hiJ.v-e the a.bt 11 ty to adJ ust h~ .s bt.10,l'anc:y.. e1 ther- with 
th& su1t ili1irectb, with 111n au11<iHar-J rbuoyaney ·d'evicet ·01' w1th ill. c:o.:binaUan 
of .both~ Tih ts. .t:ni:.pyiS.rncy ,mech:.,ni :sm must not res. tr ic:t thH: d'f11ll!:Y"" 1 s .1bt 11 tJt to 
:move and 1111ort urulerwa.ter .. 

The equ1 p.ent s;noui ~ d bi! 1\1'.a t l 'b 1 e .r;ff the s.he 1 f with 1~tt1 e or- no 
.mr:>.d if 1cd1 on req;IJ 1 r-eo to 1111ake it f unr::tiana l 'for use 1 n b·~ o logi ea; I b-
co.n t111i n;!tted wateT ~ ldeill. l ly, it "Shoo ld be w1 th t n a rease>,nab 1 e: pri c:e range 
tffordab 1 e bJ the :snaa l1 giro.i;.ip Or' the s.port di ve:r.. It s.hou1 d b& s tqil e t n 
de:5 i gr.i for ease of .min:1 nteni!lnce, and s; ili!IP' 1 e- ·iin use f D"r- ease 1 n tra t" 1 ng. 

And fhia:l lyt the equ1ptllll!!nt must not pose 1 greater threat to the: d·her" 
th iln 1111ou 1 c1 e:icposur-e: tQ the contam ·~ r:iated 1111111.ter .. 

Jn slJtill·ar-J.. the diver's 41 r :supply and his body !llu5 t be ho 1 a·ted:11 ~ 
mu st be alJ 1 e to 'll'tDr-Jc ccxnpe.tetrl l y and uf e ly in the- ecio i pm!nt, and the 
eciu i pme:nt must be simple, co.nv.enient" i n&Xpens 1 ve, and' n1·~ l lb 1.e. 
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SECTIOr. 13 

SEUCUOM OF SPECIF IC SELF-COllTAl.NED EQtJ I PMElff 
AJID PROC.EDIJRfS FOR 8 IOLOO l CAL HAZMDS 

The :se~ett1oo of this se,lf...con'ta.hted eqwipment to protect dhers fr-!lm' 
b1 101 og:1 ci11. l huar-Gs wills based upon a seri'es Q·f :ri gc-l"ous test5.. ta<gether wt th 
the st t pu 1 at t OAS that the d~ ver :be ab 111!: tc perf ann liljCJ't"ll: taslcs cam;e·tent 1 y 
ilrn:I. :safe ll' in the equ t pmEH1t.. and! that the gear- a 1 so be l"'i! i iat·ii we 1 y .s imp 1 e 
aoo canven1ient to se:rv1 ce:, 'lnh'lr :11 ,ilfliil o,per,ilte .. -

:S,cer:.1 fi c contro l 1 ed: tes t:s. we:re Tun for- the- Posei dol'! Un 1 siu ~ t" U1e 
lmper'i a 1 IJ.ubb 1 e Suit, the P"ose·f don .Jet Su 1 t, and the Vi t 1 r. i Sutt. A tota.1 
of ·1 :11 l 110 reco.raed dt ves f!'ill!!:re m4de dnr-i ng the f!l(IAA stud)' ( 4 J a lon9 with 
ilPJn·o>1. imate J }' 60 unll"t!COrded di ve.s. ~ lmets ewa l {Jill!tea were the: AGA Di viltor 
System.- t~e l<.irby-Horgan Band Hi1Slct ~nd tlie Super-Ht-e, n .. 

The AGA VfvatOI"' A: 'i :g. A s ·~ gn~ f 1 cant .porUon a·f th& tl!s. t 1 ng 1111a:s per~ 
formed to Q;il in an uri.(ler-stillndli n9 of how the GCllP lete AGA Dt va.to,.. r-1 g 1J1101.1 J,cl 
be suited fol" poll uted water- dht1ngi4 The r l g H a<Japtable to .a surf.ace 
supply 1umb1 H caJ :i so tM s .as pec:t a. l so .,_u tested. 

The AG.A LU v.ator f U'l I h1c:e m~:s.k, aS; shmm 1 n Figure 13. 1., ts ou't:f'i t tel'.1' 
w1 th ;,t s ldi rt and 1 nner al"'a 1 nasal r.aanuf actured of a. sp!c f a.1 fl"t1bb<Br tha.t is 
5oft.. l"'ugg;ed t ana l t gh t-vet ;ht~ yet impervi ,gus to seawa.ter al"!d to e:it tr!nle:s 
of 1co'l d ana 1i mf ted chem ka 1 co:ncen'trat'• ori·s. It has ii bu i1 t-fo :sec;cnd 
stage regu 1 ~tor- equ 1 ppea with a s a.fetj' Pr"e$St.u·e d'ev 1 ce th a.t cr-eate5 a 
s,ilf ety pres·5oure 1 ns '~ ne 'lhe •osk.. til~en thf!' ~af et)' presstrre ts turned on b.Y 
f"(J t,a t 1 ng the wa lve (.(lveir to1111ard the d '~ vet", a pres s.ure of about ilne i ncfl of' 
1111ate1" column over d 1ient. pressur-e is ma,intaine<I w'lt.hin the muL This 
s ilf ety pr-es:s ure sea Is a reverse: 1i p at the sk. 'frt of the mask , creiati n.g a 
IJO'S 1 t ~ \ri! ud c.omf artab'i e siea 1 a,ga·t os t the f 1c t ~ l con:tou'r"s , rt a h;o 
prec l uefe:S 1 o-'1 e1k:1.ge arnd ~ a.cCJOrd i ng to the manuhc. tur.e rt assut--es tha.t the 
maslk: 1 s :se l f-pl.IT9i ny1 shou '~ c:i t t .becoml! nl!cenary to remDve ii t aM put it on 
uni:lerwater. With the safety pressure on, 'It 1 s n11H:r ly hn,puss fti le to 
ilC:C i denta 'lly htli'e th.e lllilSt remo\!ed u:.nde-rlilja.ter-, .!'flak t.ng it. t.in H b ly that it 
would ever ibe imackect off bY bumping i nta an object or by a M gh current. 

The: filcepJ.ate co.lls1sts of an edil"'emely wii:le~angle!I! Mgt:i-irap!Ct p.aly
cartion,ate hilY 1 ng the same re:fria-c t hie 1 ndex. as 1Mater-.. Per'i pllera 1' v1 s:1 on 1 s 
e;ic.i::::eptionil 1. h01111ever, there is a rµrt1nauni::::ed •aqua.darn eff'ect• !ii!h!ri! tl':le s1·de 
pan@ 1 s 111£1et the front pl ate. SOIDI! of thEt 111asb used dul"'i ngi these tests. had 
the siiJe panels ron!ijhened up w1th 5andpaoer on the 1ns.1ae to el'f ffiiifhite tMs 
effect. the .ma.st l(COITll'IDoates wi reframed glasses; wt thout moa 1f i cilti.oo. lt 
has. i!!l renovablB o-·:r·1i,ng 5ea 1 eel cover ,µ l Ue f·or 1 n:sta l'1 ati on of a 111t ctophone •. 
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Tlie A6A Di vat or also 'I ncorpor1ti!s separate I nil.al a"t ·f on and e•ha 1 at ton 
ch 111nr.1e ls: to i'l11 n t•t :ie carbon d'i0:1t1 de bi.ail di-up i n:slde the mask .. Inha 1 edl afr 
crossres tbe fa.c:ep 1 ate, beoomi·ng me 1 S.'tW""f zed as t t c l&iH"!li the ·f acepl atll!!, and 
enters the: ora 1 -m il!H l tln·ough .. shram v·11 hes • Exllia 1 !d ah•· p;a·s;s-es di rec.t ly 
tnroo9h the Ot6l-n:u1.1 in.to the ex ht J.~t ion channe 1 !I! and through ii ane .... .ay 
wahe into the water. Be.cause of ttie pastt'liye pressure ''nstde' the iNsk-t 
•a.t ·er ts un 11li:e1,y to b cic;fl Oll!l th:roogl'I the one-WI)" wa l"Ve. Thi ;s, f'eature-" 
m~r!: thi111 an~ oth.e:r, was; why the NOAA Reprlrt constdered tine A6A Di wato:r 
sti-ch a. gl:loct: prospect f 'or- bi o 1ilg1ca1b-po11 lllte-d water di w i n·9 ttse. 

SCUBA second stage ... egu. 'I ator.s. nc!l"'lli1 HJ iir'e supp 11 u w1 th air ·from th~ 
f1 rst stage regu la.tor at about l 40, J:IS i above ambient. Th!!' AGA f i r:s t st.age 
supp. Hes the 1mHk with on·1 y 90 ;p.s i • lh h ·f ·iir-s t stiazge !l'"egu·l ator ts spe~i'f i ~ 
u . lly di!s.1 gn-ed to mount beiriiea.th tlillD 'Siiia 11 i nverte:d ai :r hnts i!lnd h not 
well ~s:u1 tea for mount'tng on 5tandara .SCUBA tanks. Most of the te-st1111g·t 
t~ere:fore :11 was le: comp l ·i shed wt th s. tan1:1ard UJ1ks. us 1 ng, f i rd s ta.9e re-gu 16ton 
tr.at h4d ttte:i r seconct ary pressur"<es reducea to 90 .PS~ • Thi!!: AGA. f'i rst s hge· 
regu.1 a tor.. noll!ll!:V1tr 11 also ac.c0111110dates a sutface•s.upP 1i ed Ulllb Ht e.a l, sc tests 
were. run 'lll'Hh the comp1ete AGA 01.11ator l"''ig.. .In addition to, :re.du{;ing the 
secondia.rj' oiittpu t pr-essu!l'll! of thie-se .sti!!lnd:ar-id f11"'5 t s toge· :regul ator-s" the.1 
were: freeze pl"otectedi~ Tnt s amr:lllnt ~s to f il l1i ng the pr-essur&-5iens fng 
mechani sm w1 tJh .s 11 i c::cne. flu td iand s,e.a 1 l ng tne opening wt th a f lex'i b'l'e 
Tttt:ibet cap. lir• tM $ 11114.)' the p:reS$Yrl!!: sens t ng 1111echan i s111 i 5: isolated from 
contact ·wUh the wait.er" b~t U r:ani :st U 1 transnri t ;i iPr·e ss Ur-.!· s i gna 1 to the 
contro 1 mechani:s•·· !Kits. for mlik i ng th1is mod1 fi cation usua. 1ll' il_re- s.upp lt ed: 
bl' the: re:9u 1 atw m;@nrt1f actur·e:r. 

Tl!tere h a. p'i"'ess,ure sens 'Ing. mec::hartii sm 1ns. lde the ASA D11 Ya tor f 1 rst 
$Uge r-egll!1ator t:nat 1i111l l :keep the 0'1 ·11er breathtnrg lllllbiHca.1 air so lang as 
it 1 s supp 1 i ea at a pir@S"SUire gre·a t,e:r tnan 90 psi • A5 discus ~eel l!fll the prew ~ 
1 ou.s sect fon, howeYer" pres sure g:re·1ter tnan ' l 0 ps: i 'Wi 11 b1reak 'lne 
p:ressure-tla lam: i ng di aphragr:;i ins 1 de tne 5econd s.tag_e rmec:nani St11. wheB the 
umbi 1 i ca·i J.lfl!ssure dliO.PS, be l ~ 90 ps.1 , the regu l atflr- a:utoma.t t cai.1 ly ~w I tcnes 
to 'the tcmks" a11a the: di wer does ·not !kn.ow th h: b hap~ni ng. D.urfog fi e-1 rJ 
test's: 1 :n th1 s mode, occ as.1ona11 :y a di VeT f G'.und his tant pr-es s.ure much ·1 over 
th an i t s.hou 1 C1i ha Ye been "'4hen he sw·! tche:d. ll) h ~ s tanks~ The rus.an ·was 
traceci to th1s pb@nOfl!enon. To prevent thi"S dudng the tHts:11 the AGA ti1J1!k:S 
1111ere secur-~a by the a1 ven" unt t l he actiua 1 hr n!!eded them.. lh 1i s turned ou.t 
to 1be: tPra.tt 1 ca f and e.a.s~ to i:lfD~ 

our'ling e-arl't dhes 1ir11ith the cODplete AGA (}1\tatcr r i g,. dher-s found they 
WiBre e;.:cess 1¥&l1 heavy. It was detl!!mi ne<I tti "It when the AGA ti1n:ks are f' Ilea wHh ah' they are 19 pciunds ne-gathe 1n fre5h watei". This 1mp,HH 
ti'! ill a iltlet-sui ted. d t ver n-eeds 110 ~xtra we'i 9ht when di Ying 1¥1 th this r 1 g, 
and a ·dry-su 1 ted ci"iiver c.a.n use 119 pounds 1,es5 than J ~e norrna 1 b ·lll'(lu1 d 1J"Se, 
TM s re-su lh in an extreme b com1f art.ab 1 e d t we.. e5ipec: i a 1 ly when dh• 1 ng 1 n, a 
~on-ne<1prene ~~it. 

Dur t ng an ev0i 104ti etri di ·ve.. the d 1 ve:r diucen:ded on s;ur-f dee: supply and'. 
a:t aepth he switched from llllhi 1 i·ca J to tints. Very shortly thel"Eaf ll!r ht! 
e:tper1 ~nclMI he-111v)" breath1 n9 r@s i stance. aie: cannenced i.ne-d t i!!'te: .:i~cent to 
tl'le 5lil:rfac·I!.. dy tfl,ie Ume he had reached thl!! s.urface.. tie could get no air 
at ill 11 f r(IG) 'Mte 111H k, JS-t tJ is. tank ga.ugl!I showect near-ly 4,·00D psi 1 n the 
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tilnks. lrn tl1e fie 1 d tM :s Colli: 1 a llawe been a po:te:nti ,al 11.f dli s,a.,.terous prcb 1 em~ 
a 1 though 1 t 11r11a:s eas 11.!;' h.and 1 ed undl!!:r- the cont:ro.·~ 1 ed c 1 rcums tances of tft.e 
'tn-depth st1,1dy .. 

A deta '~ l e.C 1 CJiOll:. at 'tM :s p·rob l em dl!.t!nntned th.ot 1111'ater ·f:ram a previous 
ai 'Ille 11d1 i cil hi!iel fo1.1nd its wu i n:s i de the AGA ·firs; t. stage r-egu 1 ator l'ladl not 
been OOlllpleU! ly :i"'ei'TIOVed by the f 1ve minurtes Of free-flow. [t haa penetralli!d 
around the 111a fa va 1 ve spr1 ngi where 1t wa£ iso h .ted from umi 1 i ca~ ~1 r 
n 01111t11g thN:1ugh the regu.1 ator. .,,hen the di 11er- d h cor.inected. his wnbi Hea J 
al!ld :S!M1 t(:h!a to.1 ht s Unk.si ill wate-:r arcun.;(1 the mill in s p:r·1 r:ig _.a'5 d t stri bu tedl 
throughout the regu.lator bJ the h1 gh-pr-,essul"le Ol')k a:ir flowing Pit<5ot t:he 
spring. The acU a bat 1 c prressure ,c:ha:nge ciroppedi tne regu-1 a tor body telllpera -
tun be:lr:rw freH 1111.9 :1r and the entire regu 1 ator be<::iaia@ ·d ogge.d ,..,1th ice .. 

lht s. :!M!!815i t.o lbli!: a d:es·tgn d"';~ ec.t of the AGi\ .01i V'atcr 'ft r1 t stage 
rs.gu hlDr :11 s 1 nc.·e' the-re appe·ars to b:e no way to get water .a"Wa.;o f r,om tlie ma:i ~' 
sp;-1 ng wi thaut us 1 ng timle a 1"" fiill!i i ciJ i:nvneoi ,ate 11. freezes; up the re9u 1.aUii" .. 
ihi s p1TOb 1 ern effective. ly prec: l une!S Us. use· for cO!nb hied surtace-snpp l y iin<I 
SCUl:IA opera.ti on:s. ·except und:e:r care'fu ny contron l!-d ci r cumstanc:es were 
there h ab:SOr 1 ute b ru:i Chance of water gett 11119 ln.to the ·first sta.gB' 4 

JI.GA Diva.torr am! dr,y suit c1!a.t i bi l, it v. The AGA V n tor- seats igai ns t 
th& face wft11 a b:tllltd,. turned ·~ardl s!k;trt. The inter""nal sifet,)I pres:sure 
.ass ls.t'S 1 n mak 1 ng t he :S!ill l • 01 'tl\!!$ were ,ma.de -with the 1.ts.lc seill ,aglli n:s. t the 
f.ac:e and tile hoed sea.l aga1 ns.t the mask, and the other 'lf~Y. round. .SCNlll!! 
f ii Ce sea ls had been mCKil if i ed so that they rn;ade a. good sed -.,ith the oute'r" 
s.~ae a,f the AGA Divr9.tor m11·sk. Some· of 'the face- seals W.B:te d'es,1gned i.ith a 
sMOoth rubber surf ace f u: i n.g out so th ilt ·[he rnlJ sk c:,o. ru l d illke a gocd sea 1 
.19a inst ft. lh11,1s t tihe :two ~as 1 c conf h~!Jlr-at ions 'lll'@r>f! mast outs:1 de:- of hood ,, 
1nd hoca outsjde of mask . 

Ttie AGA ~ h~tor conf 0r·rtneia we 1 1 to iaos t hd a 1 cornt-01.u·s .and so 9e:nera H .:r 
made a good sea 1 ,agi!I inst the: h ce.. ln i:~ses 'Nhere the d! ~ ver ' s f a.c h.'1 
c:o.nt.01rrs ol" hi.s fachJ hia.1r f.r:iterfe-red wah .a complete s.eal, air leall:ed out 
f r001 a.:round the mas:k.. W 1 t!h Uie hoed outs 1 de: the ~s k.. tlie h0<1d fi 11 ed with 
r91.1r-, for dher-s e~eriencing this problem, H: w111,s fl)ynd that the Mod made~ 
ill bet tel"' sea 1 aga 1 nst t~e face. tha.111 tn~ lll!ai5ilk d t d .. lhese: divers wr-~ mc:re 
s illtii s;f 1:ed with the rna:sk i19! inst the out:s 1 de O·f the lilatKI s-ea l .. [n ·Cases. 
wher-e 't.he hcoi:I s.ea 1 01L11te:r- !iu rf ace: !tilas: ny1on. i t~re wu a continua 1 s.tre-am 
of A 1 r le·ak 'i ng f'l"'cm -ir(ltli'UJ the mask. '1lnere· ttil!!: hoed s.er!l 1 outer su rli!1.co: wa.s 
·s.ncath r~bner, the mu.k maoe ,an ef'f ec.t he s.ea l aya inst tr.e: h'flod! ar:id the: re 
was no lea~ag~ of a~r~ 

Fu tun s,u t t :s shou 1 di be obtai :ne(I 1ri11 th a ~moot!1 :rubber 1outer- :surf .ai:::e on 
tihe fac:e sea 1 i and! the inask norma 11.Y ·sh:Ou l d be worn against tM s surface .. 

The AGI\ D~ via.tor mask can be •ilOie compat ii b ·1 e vi th a. l 1 t.J'Jl'CS of dr.)' s:u'ff t 
iho.oas. •. Tihe 1 dH l arran.gll!tllent, tiows\Hlr ~ is a hood f r!ICE: sea 1 .,1th a 'Slf!OOth 
rubber outer su rtace ag.a i.n:!. t wh i c:n the: ma5k se-a 1 s • 

The s11111111uy of t'1! ~ Uhr.,tti::lll" ~val ua.t ton ,111.d tes. t.1 ng is u fo l1 ows:: 
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1. J.(.i1y f ·ii rs t ·stage regu lat Dr- from. \he top 11 :iit t n the Navy ~P.ell" t-· 
:ment0il IHv1in9 Grcm:i ·reguh.tor study lM"liddletont 1980J can be il.!sed tD :supply 
the A.GA Dha.t:Qir mask a Care must be hken to enSillfle tha.t the regu l .ator, 
adaptor titting, (1f any), ana hDse are comp-at1blie-. The regulator- must nave 
1 ·ts. secondarj' output .Pr'le-SS'Llll"e riedu.ieed to 90 p:s"li 1 and the Prl!SSure sensing 
11ec.han·1 sai nw$t be freeze-protected .. 

:z. Th& .i::ID!Cllet.e AGA liha:tor rig, ·tnc.·luding. m·01Sik, fint stag!: re:gu ... 
I otor, ta:AU 1 and backpad. t is tom;pat i b 1 e for po 11 uted • ·ater d·i v tng t but 
there o.re ce-rta t n dr.awb ack:s ~ The unit camiot be· us.ed ·~ n the ca1ll:dned: 
surf·ace supp 1y-SCU6A iiCd.e .,1 tho1.rt ver.Y spec1 a l prec.auti ems. lhe .soi t il 1 r 
supply most De thought Ht t·n Jdunce. a:nu care- •ust be exerciSt!d to ensure 
that fit t.1 nl'S .are c;oapa.t i b 1 e. An appropr.1i ate charging saurce for tlhe tanks 
a lSO llUS t be UOH ab 1 !fl: f OT :fu H ut i l'1 zat1 on of the ri 9 a 

J. A ·f lood:ed AGA IO t "'atar .ask ·w11 l: dewater i tse 1 f .aut0111at 1ca1 ly if 
prio.per prot:eduns ar& us .. ed; ho1111e-ver,. the di1 var sh.ou 1 a be trained a.ncl 
prac:t. i c:ed in· these procedures. It is un 1 i ke ly. th at the IU!Sk wi 11 bepome 
lii1 :s l·Ddged ·or knocked off 11cc idenita t ·1 y· .. 

4. The: A6A Diva.to,. ma·sk CaA be ma.di'!' c.:.p1t .tb1e wi'th all types of· d:r-y 
·suU hoc:ius. The 1de·a·i 1iiu·r.(lingnienit :1o hCll!!i!V,S'r:i. is 4 hoou face s~·al with a 
smeoth rubber· 0111ter sur-fat:e against whi·ch th!: ma"Sik can se11 .. 

5,., Mt:ien us.ed w1 th ,ao AG.A rOt wator. !inu.g-t,ype dr-y sui ts cons.ume about 
one-thf rti le'S;s. air tho.n !Clio bia 1 l<y-type. su1 'l5 .. l:iu Hcy-t.)'i>e non -neop.'rene suits 
cons.one about one-tlh i N1 acre air 'than do bu1 k.y~t.YPe ne..aprene· suits.~ 

Thft K1r~1-~or9an 6'aod Has.le 

The ti gtrtwe i Qht illh fog .rn.1t'f it h :s.u;r-fiace-su,ppH ed l!lith a'fi far 
breath 1 ng, .but un 1 t:ke the e1ee11-sea outfi t., it does llot ilii*ni t ia i Yo 1i nto the 
dhrtng dre:s.s. for buc;yanc,;i contro·1.. Dhr1n9 w1en uses Ughbie·1ght. equipm~t 
1 s I i•t t~d in depth 1, cteperuJi ng op>an tfte eq~i p!llent De 1i l'l·g use-4. 

If tlhe: Klti 8and l'lillS.k. <ir IJS.N MK l srto111m 1·n Fig.. l J .•. 2 t .s U$.·!!a, depths .are 
l 1m1 ted. to 130 feet ( J94 6 t0eters > wi tbout tl'le support of an open be 1: 1 and 
190 feet (51-9 meters} ~f th a. be l L The bask cmol)Aerrts of a Hght'W6tght 
outfit are~ 

The •as.11; g
1
raup 1111h: i ch inc 1 udes a 11 va lY i r;g.. T.here a..-e· two di ff !!!!rent 

iI1ode 1 s of 1 ~tweii ght muk.s- ~the. :s tandar(!I or "'Jack Sro;.n!!:• r i: 9, 'which 
is not !iU i t.ab'I e ·fiar pct 1 l Lfled 1Ji1ater- ope.rat i oos ., or the IOl8 Mask arid USN! 
~lK 1 ~ 

lbe . di vi ma dre,ss Ji!f'Gue •. . •fl~ ch: hJc. l udll!!S the di'Y fl ng d:res.s (with triiio 
sty1es 1 wet or ary I!' ava t lab le} • aneli g l o\les" s.hoes :11 chaf 1 ng pants, 
we·t gnte.G be 1 t, 1n1:1 tn if e .. 

n1.e ~ gf'oup., l!!!M c:h . 'inc: l uaes t .he air nose and ft t't 1i ng:ii.. 11ftJ11 ne. 
(;i,'lia'Tlttn i ca·t. j ons. i;.ab'l e t. 1 f a.PP H ca.ti lie J .and the pneumof UllMM!-ter. 
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Fi guN! ll .. 2 !P,atlhogen1 ca. l ly P-roteeted 01 Yer· ~1th 1-!e i!i!f y ~Duty Y 1k1 ngi Dr-y 
'Sui t .\lif'ld Sur-face Supp 11 ed ~. 1 r-by Morrg illn B cmd ifila:sle; 



The lliJru:I Hits.lie. is an imprny.eid ve.-.s t cm of the s. t ,antJo~ l ight.et ght. ntHt .. 
a p11u1m.its.. two-ltfllQ ~01 ce· COlllMll!t i cil·t i on betwee., the dher .and: thl!!! surf.ace, 
and 1 t: has feattn·es; that mf:rrh:libe th.e dilllgel"'s of f loorJing* f.u::e squeeze.:11 
Hd CUz: bui 1 du,:i.. The mull: 1· s bH t ca.1 ] y a detaand brett.M ll9 .app1r.atus.. but 
tm:::ot~r.at~s . .an einergenc:}'· f!l"ee flow capa.trn U..y fol"' de·fo9gh19 the facepla.te. 
Tlr1 s free fl ow •llJ a1: so be u5ed .as. .an eaier.g@ni:::.y ,brH.t.h i ng· mcide- or far' clear~ 
i ng th! miask 1111hen flO(la!(i. Thll!! aemiln'CI regu 1 ie.to... is manttil.11 y adjusted duri 1111g 
a: d1 ve to. ilCC.orr.adate ciHtng1i ng ove-bO'ttom pressures :s1.1opl ied to the 111asJi;. 
l't CilD be 11.dju:stii!d to pro\ti de i::ont i n:uou:s. f l ow. through the Dr-a 1-na:sa 1 rniisk 
shou 1 d ,, spec Hi c oPeriet. hmll di ve s.i:::e11 arto requfre tht s . The m·a:st.. lhow
e"er t ts bas 1:e-a l ~ y a. o~d aask tAO .rrrov t~es all the a1 r :requ1 :red b~ t~e 
diher 'llhilm used in the: cf'emana med&;. the ab<JVe- "'di'a.1-a-tlr&atl':I !ii and eme't"pnc:y 
free fl CllM' are. not :ro.utine·m J' ut 1 H ?ed.. for M:ldl!:d silfety IM!..)'Md! 60-foot 
i:aeotn us.age:1 the 15a!Sk t s e-qu1if!ped wt th a b&-ck up a~ r supp b bottle tOCTIDOn 1 !I 
r'fi·fe:r:rlltd to 11.·s ii !!!i:;ome hiDITle bottle* ii OT li!po,n.y ucitt le. M 

lhEt a,ar1d rn11st is .bui· ·1 t arou:r:id a ® 'I a:ed p~ ~st t c fruie up.or. which .ore 
mounted 4 rubh&r- f Ke se·a 1 t 11 head· harnHs :11 a f ac.ep l.ait..e· 1 ens il!illde O·f 
1 /4 ·-h~ch 1c:rylk pliasti (;, .a :side hloct nsmbly, ,iJ d!!Daind reguli1rtor and a 
mcveill:! l e nose Oddt !Nhi ch cao be u:seo b.Y the .;hel"' as an aid 1·~ clHr'it'lg hfs 
eirs '"d :s.1nos~s. 

,5 ~ii;t7- El 1 C]i{:k. .A!;!:embi 1Y - - TM :s 11uemb 1,y functions a.s a man if o T d. l t 
1 s ~1 t tea With an on/off defoggll!!r wa 1 "'e ~ wn 1 clh contra 1 s a steady 
a·t r flow i'nto the Qli!St and .i!JICfOS·S. t:he inside of th! h .cep,lilte .• 
Thi 1 s feature: i ·s. ii 1 so used as an e!T!eflgency b:re'9th i n.g made: in the 
event of dem:a~d regul~tor failu re. The et11ergen!CJ. breiithin~ supp ly 
va 1 ve f ul"' the· come ihOllle bottle i s l,a<:ated on ·the r-ea.-. of thie s 1 de 
b lred .. The n1m-'returrn Vil 1 we is 1 oc:ated wi tMo 'tne s 1 de b 1 oek 
~s.seaib l.Y~ 

O,.~nd t\e91J11 ia:tor -- The de!!!iiJnd regu l ilt·c,,. is set i Jltu the· i'l'l!Sk in 
front of the d!1ver 11.s mo·1,1lh ~ lh Is. r'il!gu 1 ator i :s s.1.m f 1 a·r trJ tile 
s.econd st a.ga of· a s; ii 11 19 le hics:e SCUBA r,egul ator ~ .At r passes to the: 
demi!intl regu l a:t-or f N)l'll th@ side: bi 1 ock. assembly ·throu9b a. har-G P ~ pe.; 
the t 1Qw· -Df air 1 :s; amtro ~ led by t he d 1 ver • s b..-eiathi ng rate-.. A 
m,{lir!lllil!! 1 pui"gll!! bu ttan iperm1i ts. th.iii: ll i vel"' to esu.o l '~ sn 1 fre!' f'l ow 
thr(lugh the r~gu 1.nor.. Th·e- rll!!gu l ! .t ,or· is adj us. t@d by a knob OTI 1 ·ts 
s.ide to 11.ttOlm!Odde ah- $i.lPPHed .at l)itertiottom pr-es!iures. as 
necess i u :ted b..1' opera.t hma 1 'requt're11ents. ~ The- k.nob ctn bE opened 
s: 1 ~ght b to p.ert1i t 1. free t l (!IN' th rough the- or a 1 -nas11 l iii5k as 
Qiscusse~ previously~ 

.. ~ Emergency Mt S~PB· lJ: -- Th@ em~rgsnt.y breatM n9 s:up.D ly va.'I ve· 
ili! ll"'Dttid'e:s. an a1r suppb pa.th P"r.a1lel to ths nan-return valve. 
lh.-..e-acJ so om the inlet of this v,a l ·ve .Penn-fl t attac:hi»ent of tile 11cCllll!! 
home bottle" ,.h 1.p. The 111 cOITIE! hDme t:iott 1 e111 i 5 equi PJ'.1ei:;1 w~ th! 1. 

S.C4.IB·A t.)'pili: f i 1"'5it s ta.ge :r~u1 at.or. 

Frilile Eicha.us.t wa. h-e· -- TM s: 1i s di mushf'oom-typili: v11 l ve wM ch ts 
foc,!'l:ecl -1 n th'e m~:s. k -frame wde-r the demand regu l .at.o:r"' Thie @;ichaust 
wa l we ts. ,11 the 1 owes t p0i1 nit in the .mask. ; tl':lenif 01re.. wen th!! mi!St 



1 :s upd,ght. the d1 :schal"'9e thl"'ough 'th:e Vii\ 1 ve: iiut·D11tat i c:a 11y purg11:s 
water from U!e· rnaslk:.. Unde:r or-di nary (;andi t1 ons, th ts. va 1 ive 
acC>~d1tes th,e s teedy defogger f lo.•·· 

Oral -HM:al it~-"k -- Th 1$ uni't ~ '$. mow_~ie-tt t ns 1 de th;e· ma. i i'l1 body of I.he 
11111s.1e :1 ain a.tTa:r:igemen:t 1111M ch l"'edu.ces botlh deill.d spi1e& wt th'1 n the !!!IHik 
and t:he potent'i a 1 for C02 but ld-1,1,p.. In normal d'emi!!nd or:iel"'at.1en1• 

the ia1r flows id.trecU,y ·tnto t~· ora.l-n1Hl nt.1sik arid ·h d1rectea 
throlilgn· the regLil 1 at"1r- e;ict.lau st.. Wh!n all'lltrgll'il"lcy free fl 0.11 

fJef oggi ng. 0>r venting h exec:uted O.Y OJ:ien1 ng ·the defo!lQll!!r- n he~, 
pa.rt of the f J 01111 e.nt.ers ·th~ or·a l ... na;sa l maik t hrough a che-ct L'! 1 YE 
'In 1 h 'Wil n and panes ou·t thraugh tlw· rRgul atm- mtJChaus t va 1 y,e .• 
The a..,{111-nas.o. l 11ais~ 1.s a vi ti!!l 1 comr;iot:lent of ·the MK l. mask and llllst 
never be rel'OO'ved .. 

Corr•11.m·te1t j ons --· £!.tphone· ana n! '~ c:ropMne ass·emb l 1 es; are- '~ ns ta 11 ~ 
1 n the raask.. Coim!Lm tc:at. ion ""1 res pas.s. through .a wat.ert t gh t f i U t n.g 
1i.n the llMllSk f'rue and are app·r.,p-r 1atl!1 y connec:t@d ta· i nihrna 1 
termi n,n, 1 posts • .St.ani:f ar.i:I ftGi\tl' a111p 1 ·1 f iers iarll!! compa.t 1 b le w1 th tM :!Si 

ll'qUii,pmM t. • 

The diving dl'"e'S5 w.h 1 ch ha.s; been ut 1 l i z,e~ • i th 'the ba:ndi iaas!k 
1i nc ludH the Uni s.u'I t ii Vi lei 1119 DrJ Su11 ·t ii and standard wet :s.tl!i t ~ 

A. swmi11"'Y of tne tianid llfllllsk 'test evaluat~ons; is a:s follotNs: 

·1.. belfil!A" lllf:)de t ni>T1111 l b ws.M :tor bi!llnd' :mull:. op.er-at 1ons '" cannot be· 
~sed for polluted ·~~ter uiviogF 

I'] " _ - ."-- .t +- -- ... r1 " - -.ff-"C:t_. -. f'.. l'l.t'I, ., -ted w.n.ter d'ivinn Dllllt ·only L.. ~ c , ... u ~""' m""""'e , s E _ .,. _ 4 ve ""'r ,. .... , , u _ :!!'' 
should be u s..e:d i1 tli :sur-f 4<Ce supply because of M gh a·i r consurnpt ton. 

J.. Both Moo l ancl Hcd .2 i · w'he.n couiP led to a. po 111 ute-d w.ater-mt>d if tell 
n.oodi.. ean be ru""iii 'loll" P'D 1Wtiii'd wa.t!'r dhi ng ii n .elth:ell" SCUBA Oil" s.u rf'ac:e~ 
s .. upp ly mcde. 

Mcdi1 f ~cat.ion one (tiiDL1i l J cor.i:s i steel of pl ac1 ng IJ .. 5.. Oil v.e·rs, 1 e~ha 1at1 Ol'il 
fl otter Vil l \1'6.S o'ller t.he e~hau:s t tee ends. to tPF">e.vent back f lo..- of waU!r 1 nto. 
the s.ec:o.r:ia :stage reg1,.1 l ,ator ·l'lttac:hea to th~ ma~t. The: d,a:nd~:rd hOocl t Mlh i ch 
ha.'S a slide fa·srtener fr.am the top of the h>e~r:I down the: b.aic:k. for @ase of 
entry 1 ii!IH r--ep'l aeil!!o ·wi tn ,a hoi'.>cl minus the s 1 i d'e f as;te:ner-. Th t::. wu 
® ·5! i gneel s.pec 1 f 'f e.a l i y ·for eue ot' rna:t1 ng tio th& .rnec.k se:a 1 using Viking' nec:ik 
cl ilmps.. Hod l wi1s i !!I tEl"nde"ll f OI"' SCUBA us.re ·~ n aemand rDOde an l~ e:iu::ept for 
occas1o;i;a ·1 use or· tl;I!! e1ef.t1gger va.hte to c.leillr the facep~.ate. .During 
su:rf ace .. s;upp,11 ed tests 1, b>Otft derMnd and! OJ!E!ll c 1 r-cuiH were· ll!!!U!d!. 

Hodl'I f ·~cat ·1 or,i i..,,o (Moo 2J cons 1 s ted of r"emo'll 1 ni9 title 5eC£1nd s. tag;e e.xh illllS :t 
va.lvl!!~ @nt'i r .e ly., b. laoU n9. off the OP&.A i ng t .iJnd il"Eve.r.s 1 ng th~ mushroom va.he 
·tnr ough th1t ora ·1-nas.iJ l so that ill i... fl ow INH fr.om the· oria ~ -n as il.1 tt> the rrrastk 
i nS'tead of the otl'ler way a·rolilnd. In th is Collfi 9Li11"d i Olh btreath t ng· ah~ 
cou 1 d be a-b·h , i ned on b through the de111'6r.td "al ve. A1i r fTO!!i! tlhe defogger 
vi he <:ou la .be used to c l e·u the· hcei:i 1 a.te •. but "'"s not 1.yail ab l & f.cr 



l:Jre:a.tht n9.. Hood. 1J10411 ft ca.ti ons 11111e·re i dent 1ca1 to those for Hod. 1 ~ 

The band. ma5k ts supp lied from. a ft rst sbge regu 1 iltor j LI n 11s. shndar-d 
SCUBA re91.1l1tors are. The ft rs t s t11gl!!: regulator Qll.ISt be f't'H!l!B: protected 
H !JI 'i th the AGA D~ vator-. lluri n9 trte'Sll!! tll!!sts, t lle U4 S.. 0111ers Canshe: 1 f ilnd 
the Scuti.apro Ma:rk 5 were: u:&lld, but 1 t 11!!11St be reneabered that the M1rk 5 1 s. 
cf!! f Heu l t to fnl!ze protect. The test ui 11es were 1 n c 1 ear:i 111rater.. so f teeze 
protec.t i rn"I was oot cr1 t1 c:a l .. and the a"'ai 1ab1 e SUQP 1 y o·f fn!!ll!!H prohcted 
first stag I! regu 1 ator.s 'lit.as au9me-n ted bl'' the !'!ARK. 5 regu 1 atOil"S present 

During no~a l !US<@, l'llOst dl1vers p11t. a .YDaH ho1e 1n the top of their dry 
su 'Ii t ani;11 brand •u·k hoods. IW~ 1 l e di 11i ng, air often escapes. .around tne :r:u1:~k 
saa·1 or face SH!l and acoumulat.es 1n the hcod.. TM :s hole sE-rv·es to let that 
a1 I'" o"t ., Thi"s ho 1 e a 1. so 1 et:s wilter 1n111 ·so t hii s ,pract1 c.e ts tinitcceptab 1 e fol"' 
div 1 ng fo cont"11t1 nil.te'«il water~ A pr o1115 ion al so, 1 ut i an to thh. prob 1 em was 
fil)Undl du.r1 ng t:he fie 1 d studies. A :Sea Qull!!s t BC o·verp.re::ss U't'i zat i oni va. l ve wts 
ins ta 1 'I ed 1 n the noods. The wa 1 we was f1 t.ted wi th the 1 t g'ht·l!!'st :s,or1 :ng 
.avi!l 11 ab l 1e from Sea Quest, .but 'ifhl!.n this p-roved to be too 5. tiff, 1 t WilS 
f urther r'eOUCed bj' c: 1 ·fppi·ng off vart ous. lengths un t t ·i an apparently sa·t ts -
f actory size 1111as f 1J1.md.. BC ovtn·pressur1 z:a.t1on Ya 1. wes 1dJustl!.d 1 n tni s 
f uM on 1111ere 1 ns ta l. ·~ ed 1 n ail 1 su·1J t ind band •ask hoods • 

it. iilhl!'.n the 111ed1 f 'lied hooa ·ts mated ·t.10 .a d lf''J su·; t: i c:.aire· mus. t be taken 
to ens.ure tha.t the •ho le arrangement 1 s not too t ~~ht, Remow al of thick 
neDQl"elle tiaod·s from tne dry s.u 1 t... 1 eav·I ng @nciugh ma:tel"'i a 1 to ma:te 1111i t h the 
band mills k nooo, appe:iU"s. to be the best so Jut 1 on lfllhlfre t hict hoods r:au·se 
e.11;ce·ss.1 VII!! ti: 9htnes s. 

5.. Effect~ ve -.coa r e 1 ie-f 'ta l.ve er.ad i n9 pte$ su~ ex1>-er 1mei"IU.1 ly ·1· s 
l ess than Q .• 2 psi .• The pio:s.1 tit1n of the spr'i ng wi th:i ll va 1 ve ./'101:1-s h:ig .. or th@ 
vahe lw.u51n91 used, is not a sig:ntf1cant hctor. Re1i11tf walve f1ndin.gs ilre 
:s.ketc.h)', ncwewer 1 1utd mor-e work is needed be·tore f urtner ae·fl .n 1i ti v.e 
Si ·tatel'!lents c:an be made~ 

~CQ!!!!!@Cle.d . Q_ixjug iJn!U fQ·t' Hh:rob.htloqtcal ~azar!IS. 

The ·recoowneocea sys t8ll J:lr"·esentl!:a ti.ere is not the on 1.)r' so I ut 1 on tg1 the 
problem of. p·rotect i ng a SCUSA d 1i Yer frOllll thll!! nua.rds of po 11 u ted water. It 
CHtain~y 1:S 11.0t the best ~Olutton, for- gal)$. :sti 11 @Xi:s.t .. r!IJ~d re.sea·rcli $UH 
goe-s torwar-d.; bu.t it is a r;mrt i ng so lut fon, on-ii! that. the f iind ~ ng.s of t lh is 
·!Ii t1:1dy clear 1,y s t.101111 4dequate ly protec.ts the SCUBA d 1 ve r.. It call M! 
cons 1 di!:'r'e:d: an 1 nter-1 m. sol ut'1 on for bio 109i ca. llj<·-ccntam1i:nated water.. one 
t!hilt can tie;. and i 1 TH.a)' h. be 1 rig IJ!sea illr-.rJUnd the ~or 1 di 111Ahere stanctard1 
SOJllA ted:m t ctues are l naaequ~te,. illnd where Sur"hc-e supp l,,•t ciannot be us ea. 

One of t.he Lias i c prem~ se:s of tn 1 ~ unaertak i ng was thiat the fi:,fila 1 so 1 u -
·t.1 on nad to foe: hide !!!!qui pment tlJ~'t vas ava. il 11b le off-the~:5-he l f with l1 tt 'h!! 
or- no 1110dtfication f'equ'1re:G to ma_lke it fon.ct1ona.1 for u:se fin co:ntiaminated 
"ater-. Al so 1o 1i t had to ~ Til!!UOl!I illb 11 Ori C·ed.. s tmp 1 e f ;n des i g:n" .and easy to 
use. 



Th~Te we.re t'llO elements spectfically required, a suit and a 11t1sk. The 
re.search: turned up a: pne.ra l i zff su11 t so 1ut1 on, a11.d t'W.o' llNllSK so 1ut1 ons, on& 
gener.a.1 ized, and the otiher liri11.nd :sp.ec1f ic:t the pr.efe:·rred solution be·i ng the 
10;tter.. Wi J Hscr~ft (15} went to great 1eng'l~s to ii.Void spec~fic: brand 
endoTsenent or dUpar.agement du:r1ng th.ts. sti.ull,y, i!lnd tihe 'inclusion of illl 
·spii!lC i f1 c m.aslk 1 n the re~nded so 1 utiicm sho.u 1 di not be c11lO'l·S i der~d ilS aiTI 
·endorsement ·of the .manufacturer• s product~ rilthBr., 1 t shou 1 d be c:cms.1 de re di 
iit:5 an endors~t of the t.mder-lyi ng prt ne 1 pl es the lllanuf !.c:turer c:tiose to 
apply ·1 rn the P.TOduct 1 on of th ts. parl.1cu1 ar .ask. Any future mask i1ppi!iU'"i mg 
on the .m1rket wh 1 di would pone:H s hii1 h.T characteris:t.1 es f!iiiOU 1 d be equa HJ 
acc.eptilllh le: .i!lf ter !. ·sui taC.1 e ser ·~ es. of tests to ensur.e that it. did not 
Co.pf'<omhe the ;essent'I al rie.qu1:rrement ~-absc l ute: e:ii:c l us 1ion of thE. outs 1'de 
environment. 

The su:t t.. Tihe recOIW!lenoe-d sutt 1 s a 11smooth st~ n 11- dr,y :su:1 t hav.·1· ng tha
fo 1 law fng Chir1ctl!:r i st i cs: It 1111s.t tine .aM auache<t hood airnd attached 
bl)01ts" a 1 t.hou9h 'the '-ood mily be removab 1 e so· '' ong as ft can be m.a:tacl to the 
suit wt \ti 6 11·aterproof se~ 1 as in the YU. t ng Suit~ lt, 1111Js t ihave ,a rn!ans: of 
t nf1 ati on from ·!1 ther the ·a.t ver ~ s aii r- ·t;,anks ar fro. .an it.xtern:a 1 N\pon1 
trot.t 1e •. 11 Care, must be· taken to @nrsure th1.t illn.)' adaptcrrs UHd in the 
·f.:l'ilfl i!l't ton hos.ii! are f lollrti mi1.tdled1 to the those. It must have .111 <1 i ver-
-c:cntro] I ab'I e e .. .1eh1t1s.t va 1 v.e thU kup5i water out o·f the su 1 t... lhe lil.Ood most 
hue an 1, r.i:s ta 1 led rel t ef. vial ve tha'l r& l i eves automat t·ca 11 y t.o v-ent off any 
,atf" acc:umu.1at.tng in the hl)(lo. And abo.ve a.ll, the sutt must keep thl!!: diver 
co.p l 1ete l y dT J on .a test dive in c 1 e~n lli!a.ter· .. 

A diver req1:.1 i r~ ng nan a pr-ot·ect ion c~n add spec l .al cuff 5i to his d r .)' 
su t t a.nci .a:th.ch he61t' 1-Guty rr;1bber g laves with 1 on1g cuf."fs to these suit 
cuffs.~ Athcbmnt ta'1 b! a.cc.omp 1 i shed by s. l i ppi ng 111 ~h<0rt pt ece of. p 1 a.st i c 
pipie oHr hi!iodi a.nd wr-ts.t, and cl .amptng. the glo\I'@ al!ld ~Ill. it cuff to this ptPE 
sect 1 en ,.,t tlh a nose c 1.-. Ciare shOu ld be hken to ens,,,n .. e that the seams 
Wha't'e the c-u·ffs attach to tne suit are g.eouinely waterpr.cof. 

The rDast.. The re-r:oome11<1ed llNll!ik is. tile AGA u1 vitor mask .c:ou;p 11id to any 
stanaa-ni first stag,e regu ta.tor not@d in the t ·cp l ~ ·sting r'Jf th·i! Na v,y 
E.K.,er i•nta ~ Vlv t n-; Gl'"CMIP rego l attn· stud) tN1 ac l eton. l 980 >. Th ts first 
stage ·re.gu 1 illltor must. h.a¥e its secondary ou tpqt pres:s.u·re 1"'educied ta ·90 p:s i ,., 
and t t 11us t be ·freeze--proted@d. Si nee the AGA 01 vator ts m.anuhctureo to 

r~td c s tandard5.. aoo lllCl:S t of thi!: first s U.-ge regu 1 at ors on the ltav-y 11 st 
1..-e runuf ac tu red to U ~.S. s tandal"'Gs. ,. t t. may b.e nec~ns.a.r )' to use adiaptor-s tti 
connect tne ·two ~teas~ ili!lhe.re pos·sible.. lhe AGA 1l1 ntcr- h~e: should na.ve
its rnetr 1 c f 1tt1 ngrS. reaiovM:J a:rno .an .api;rropr1 ate f 1'tt1 ng att•che.d 4 Otherw 1 set 
tlif'le must :be ttken to ensure that t he 1dlptors are f 1ow matthedl to the hose. 
In use" the 11nk $!.f et1 presstJTI!!! 1T111Jst a. lwa.;·s be t 1u:rneo on~ 

The: comp I ete A6A it.I hator ri 9 al so 1 s i1~cept.ab 1 e, .prc.v ii de~ appr-(lpr1 ate 
means are rus.ed to s,w.pp l :1 a 1 r for- su t t 1 nn at ion. Thi :s. c!JlllP 1 etie· outf1i t, 
!hO'WeV,&r :l is quit& expens 'Ive t e:spec. ill Hy rNhen one cons i d.ers the :re<iUif'i!d 
anc.1 Hilf")' equ1Pfl1ent, ·so tMs soluUon «iO@s not really meet the ori9inallJ
st 1 pu l a'ted co:& t Tequ i r-ements • 

. l t is po:ss i b 1 e that other manutac:tu-re .... s wi 11 choose :to prod1Jc·Et 1111asks. 
tl'lat~ 11te the· IHvatort ~f'e interntll.)' pressiur·1zed to. prevent fo ... lea~arge of 
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water. Wlten produc·e-d, such mash ii 1 sa ·w11 l be !CCEptab le prov1 d!d in·-
1 eu~ge ts. abso 1 ute ly prevented. A particular ,p1cr111t to 'lllliltch cn1t for 1 s 
01dk ... s;eepa,ga: arciund the eJ:h1rust .at i&,phl"'·il!JI~ 1n th@ Di Y6tor, :t:ht s prob 1 ei1 1 :s. 
ciKwaverrte.d bji s.epair-at 1 ng th1t ~ nhil 1 at ion and exha'i at 1 on c:ha11ne 1 s ~. An.y· new 
ntas~ llU:S. t :s:D'lvie this pr!lb.llem w'li:t:h eqt:ta l success ... 

The other re00il9!endedi milst sa·lutioi-. h .a. tia:nd lfh15k. Hod 1 w Mod: 2 .. 
MOd l c:or:isii sts. of . att~c:h t ng f 1 t:rtter wa htes to bath $id~ of· the misk e:chaus t 
tee· ~ Hcd Z cons hts of r"efllDY'1 ng the !:ll!C:(H1.d s:hge l"l!cil! 1 ator exhaust d 1 a
P~H"lgmi and h0us1'n9. blank1ng off the opentng1 and rewer:stng the mushroOOI! 
va. 1 Y·it 1 n the ora 1:-n.s:sa1 • Fol" botti lli!OrJ. in cat'1ans ;. the ihocd ts ·repi 11ced w'li th 
one· hov1ng .no s l ~de f a5te:ner and ha"li ng a striai gh t neck dEst gnEd for at till.ch:-· 
ment ·to 'tt.e s1:.11t nei:k with a riog and ·clasno s1ai11ar to the lli k1ng Sutt ring 
and c:·lep. The hood al so musf hilv1t a relief vahe nea.r the tQP s.et to 
re·lease ·ilt nrJ imore t hin 0 .. 2 p51 . 

Ttle t1n1nd mask is. not the so 1 ut ion of c:ho1 ce.1 b.ecause-, ~ i ke the comp 1 et.e 
A-GA l:H va.tcir· :r Jg;. 'it 1-s; q1.1:1 te exp eris.~ ve ud t :t:he1ref o.-e·1 o~ts:i de the or1i gi -
na lly st i p~fl at.ed cost requ1i retiitents. Miln.)' di v1 ng c•rgr.ini zat 1 ons. htJWe.ver, 
a. 1 re:adJr pos.ses s. one OI"' mere sucil m·asks, and in th: is c~se, ttri s so lut 1 on t :s 
1111ch Te:ss ·exll@ns i \H! than anl' oUier. J.t lllU!St be stres 5ed that dli ver cmof't 
is lol!l!ler than lf 1 th the AGA D1 v.attl:r. and the b1aml mask c;anfi gur!.d for 
P<i l hrled water d ·~ w i n:9 1 s mD"r11: (:uraber:some to put an a1nd! tie:ke off.. .D1i rare I" 
aba11donl'IHmt of Ms brea.th1 ng l!!(l! IJ ·~ pnent lilncl-e~tE!t 6. l so 1 s l!UJCh QiOre 
·O if f 1cu1 t vi th Uris ei:iu 1pm~ t. bu.t t~ ts a<:t1 on a lw.il.)'5 :s.flou 1 d be cons i de rec 
.as tile ver:)' ·1 Ht r'e:S(l:rt i r.i pc 11 ut~ water. 

A. f1 na l i::ons 1 '1er.at: i·on f!iilhen us.fog a. niod1f i~d ba11d mask for ,polluted 
~ate.- div t ng ts. that 1 t. ~il.Y be nece-s5 il!l"Y ~D remov~ nerJ1Unme dry so 1i t 11.:cocfs 
1 n ·1Jrdie·r t1;11 .make the r11 g :5:uff1 ci ent 1.y toorf'wUb le. Shou 1 di this .be d1:1n!, 
enougl-i suit. hood mtteri a 1 must be 1 e-f t to a J1 ow for m'iit ing of t!he bimd mask 
h()Od t.c the dry suit .. 



SECTION 14 

MDDlF' [ED SURF AtE-.SUPPOR:TED DIVIHG SYSTEMS 

Draepr CG11stant Volume Su1 t 

The Qr1.q1n Cens._tant Vo1 une: Suf t wt th ntck entry e9erged H . a l fkely 
ca.nd'fdate for ~fl0v1ding adequate _ p1"ote~Uon tn polluted water. ft-s thfcki 
SllOOth Mop·rane stlfface can be decontllllt n11.t1td! more t'IN.dt ly than ott-er dry 
su'I' t-s.. The hood fully encloses the di Yer~ s head~ 'Ii-as th!!- d&m1nd regu.111tor 
bu1i1 t tn., ilnd. ·seals to the s1Jtt at the neck @1'1try paint tn 1. sfniple:11 
~liable· fastion, tbereby eli•in1ting ·the· need for a llNlter-tight zfppet. 

Etrl.y tn the ew·ahaat1on progrP,, 1 t. bec1111e ap.pannt that m!:t e-xhaust 
'¥1lves. in demand regtlilators 1111aw a few small' droplets ,g.f water to enter 
d.urt ng the- exhaust ey-cl e~ When the dem.nd v•l H 1 s a_ctt H. t.@dl, the Jet of 
incoming 111!" brelk$ up tb& dropleu ·~nt:o a •tst wtcti. 'f s, theit inhaled by 
the d·h1er.. This nor'Tll8: lly 'f !S- not noticed by thrt div.er.. and in· el e.an water 
ft 1':1 of no st gn1 fi'cant:e. Fa 11 ure of the rtJ:haust Vll.1 ¥!- was 11 so of 
conc-ern. 

·ro cCH11pel"IH.te for t'hese- weak po1 nts, the !!X."41.u5t valve· or a scubapro 
Karle 5 demand regttliatoll" was el tmt n;ated and the v1.1Yi:t port 11b'lanked! 1off 11 

(Fig. 14. 11 , The- pathvilay of ·~T&athfng ga! was the-n ~in only~ thrcu:.gh ·the 
defnud l"&glil a tor and into the Drae<fer cn••1.1 mask.. .A 5~parate exh1.us.t 
valve Wil$ aowrited in thll!! pe-tt ~Meh fa'l"lllerly cont1.tr11d the Draeger demand 
rll'gul ator. To 1e-l1•1i natfl- "'s.ph.-sh b1ck11 111.d t.o prcv.t de· greater 
reH 1.bt 11 ty,. blO e:d.11.u·st 1111 -wes WBre .aunte.d 1 n se-ries :11 S@puated 1111d 
seal ed tt H.ch end by 1 arg-:e •aii r-t ngs.. F'i g:.. 14-,.l shows it bn11kd0titn of 
tht· s se-rie-s e:xh11u.st 11111 \le i SEY} •. i-e:st dt ns Mi th th!-!:!e mcdf f1' catt on-s 
5howed a s.Hght but ac:ceptable increase in i!'xh1ll:tioni reststance.. TIM!' 
~ind regulator . n1 al~o free-fi ow $ltg'htly •n the outlet of the :SEY 
1 s ht gher in th.@ water eol omn than th-e de.mind :regul "'tor d.iaphragm. 

To prn-vf d'e Ca.Llll'I' cat1 ons.11 a at·crophone -and 11!11 ectrt cal 'P@!P'letrator 
were mounted t n the plug prov1 ded on tM right st de- of the t>r-«eg~'I" tiol)d ~ 
The eilrphone t s mounted in ·iln e-d stf ng pocrcet on the autsf.de of tt.ie 
hood.. Th1 s confi gtJra·t.ion ,. F'i 9~ 14. 3) pro.vt d!-s @xt:el 1 ent cORm:trrfcatt OM 
'Mi th .a •int 111U11 of penll!!tl'il t:i ons t nto the suit. It, can be used wf th hard 
wt~ or •i rel H ·s sys.teas. 

Some d1 V·ets e;1tpll!!rt ence dt ffkul ty 1 IA equ11 i zing the·i r 111:1.rs durt ng; 
dH~nt whell t1$1'rig this 1ppantus. To as:!.tst dlvers 1n tt4'll"" c:le•rlng .. an 
ear equal'f :z:ation pad (Gaudtos.i -pi&dl. made of f'oa11 ne-op~n!-, was -gl u.ed 
t nto tne 1 ow.er part.i o-~ of the .asJc •. Fig.. 14. 4 s;hows ~ &r1.11ger hood 
tftth all of the- 1.bo\l'e- nentton&d 1'1iodH''fca.t1ons and add'f tiol'ls. 
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Suf t-U.nder-SUj t 

lheTm'rqulatton 1s a co-or:i pr(lbl'em 1n d1vingo; McrnMll.Yt h)Ppothenna 
f :s tfle fJ'rGble111 and df v1 n, suits ate de.si gned tc keep di vets •rw. et thet 
passively llrith i nsu·1atton, or act.1veiy by p1;1!.tng hl:it wtter through 
spec111ly constructed .sui ·ts . NOAA dtvers hare encountered .situ1t10.~s i n 
whi 1c h 11i:t gn:t ft cant on!!rlle•tt ng of the: d.1 ye,. ha:s occur.r:ed. du!! to .a nit 111ater· 
a11d t'be necess t tY. of· w1rl n; 1 dr.t suit for protectt on 191t nst pol 1 uted 
'liM'ter.. The 111su.f t•under-.sui t" (SUS) was, devel ap1td to ,ill law h&aUng or 
(~Oltng of the dh'el",, a:nd to :redtu:e the probabfl 1t,y af cantmn1natiMW of thv 
d1 ¥11:r1 s. bDctf 1 n thit H'ent ·of damil;ge ·to th!- suit. ,[See F1i gure· 1 ·4~ 5) 

D:ry .s:ut ts. con·till:I n1 ng ai t have s.i 9n1 ff Cilint 1 nbn·na1 /i!xtem1:l pTM::&Un!' 
dt ffel'l!!l!l:tf •is. t dependt ng upcn th! past ti on of the· diver t n 'the W!!te .... 
S1 nee both 1 pres sore dt·f~reP.'t1tl Ind .a ho 1 e are required fo!' ef'tt'Y of 
wa.tttr 1 nto 'ii. dry suit, e 1 f mi nation of ·e>TH!i af theH factors w111 el ·t•t 111t1t 
entry af .cutst d1t waU! r. lf t'f.1e i ns.i de of a d'lf suit is ftl l i!d with wahr, 
the 1'fltel"l'!t 1 /external pr-essure dt ffe r.ent111 can he reduCEd or eHnrt nated. 
Thi s Hl'll!8! water can· 'be u:18'd for di w ·T thennc-regulatton .. 

f"f 9.. 14+ 6 shows tbe SUS.. A t t gl'tt-fi tti ng f·~ neoprene . unders~t t •t 'th 
1.tt.ched feet t11'1d neck nt!I")" 111ke:s up th!- f nnennost porUan of thf s system .. 
The neck of tht s sut·t seal s to the rieck rt n9 of the Draeger :su:t t .. A neck 
dill'n pnri des a sea 1 betwee:ni the :nec::k rl ng and t he d1 ver~ s neck (Ft g.. 14., 7~ .. 
The DT:iH!gl!! r su.1 t anti hoed -s&,i11 ·ts. then 11111d!· 1 n a na,nnii.l fHhi on over tht 
SUS and neck dam1• Cl e;,1n W!lter is. pumped t nto th! i1re1. b!!tWl!en ·th@ SUS and 
the Dra&ger 5ui t vt a ·tJhe umhfl ·tc·~l from the surface .. and t 'he 'Water e:id ts 
i tirough t~e e:itl'l,A•st vali ve-s nYr th! anlcle of t he fh"iH!!pr 5iuit. The neck 
dam pre.vents entry of tht s ·water t nto the. hood .. 

The su·t t 1 $ ft 11 ed w1' t.tl w.ter whf l e th! di w·@r 1 :s: at t ,ft@. suTfac:e of the 
wa.ter wt t h ht s feet in an ~·1 evate-d post Uon to i11 '1 j)ljijl 'the escape a f 1 'E r 
through tM- e.xt.11.11st y,iJlve:s. The divier 111ut exii t froii the wate-r ·slowly at 
the end of ttme dt ·we to a.11 ·DW l!.deqm1 te UIT1i!· f.or 111111.ter to dTa 1 n fran the 
:su:t t. A twc·--way 111:·1 ·\le- ts pro<ti ded to al 1 O!ll! the· dt 1'elr' to co-ntriol the nittt 
of flaw ·thrnug:h th4! sut t t Hd to prnvf d@ d1 ·sc fi'arge of pgpftd 'wat@r 1 n oTd'&r 
tc ·llNifota in .a, rapt d fl ow thrcugh, t he, hose. The, 1 at:ter 1 s s~t.imiOJs 
JM:Cessary to 1111i1nta t n proper water te.npet atu:re. 

test di ve:s: wf ttii thi !!: sys.tern prn'Vff to be s1g,nif1 toi1 ll'l t1y •r"e co.if ortabil e 
f·Dr t ihe df w r than an af r-ft l: 1 ed dt'Y s.ui t.. No press.u re dt ff@l"@lfttt al !: ,n f st t 
tlilen!!by el 1'mf nttt ng ·su 1 t squeez.e. Buoyanr::y c·hanges, due to CO,..n!SS t o:n and! 
e;icparrsf.on o,'f' a.i r- anrl 11 h·· shHt i ngi wt tht n th!' s.u it lire ill so eH•t natl!(t. 

AnD't he!·r f Nture of t he O:raeger ho.od that N01M has. mod,i fi ed i S· thi! 
M nged fac-ep1 ate~ The :hi nge normill l Y' a 11 !:N.!li tne f1.cepl ate· to be· o·pened 011 
thl: surl1,ce f'or the drh'~, ,. ~ s c>0ntf10-rt.. It wn felt ·that t,rhe d11'1g~r of a.n· 
acct dent.a 1 open1 ng ~ n t.~e PO 11 ~t~ wat·l!r ar 1 e11ks through tne seal out
W "li ghed ttru. short-termi· con¥ent·ence ~ A !l'!ew lexan faoe:ph·te 'WIS mac-htnl!d to 
nphc·e the Ol"'t gt nil and f.s, f 1"t.t'id 1 nto. ·ii recHsed 9roove beM nd the~ >0pe-nt ngi 
f'Or the o r1 g1 na1 .. This faceplate ts held t n p 1 ace ey tlN!! a·rt gf n111 c1 imp+ 
lh"li s coniff ,guY'a'tt Cin '!:las. ~oinfa.rt drawbac-lc:!: for dt ljlM"!: wi ttl long· noses. 
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The MK-12 su:rfac&~SuppHed Divtns S)iste. (SSDS) 

The MK- 12: SSDS as. shown ·~n f1gun 14.8. consht:s of faur 11Hjor- assem
blies,.. th@ hel.et usemb'b, the re-chorcula.r- asseCily·,. the dr:ess. assembly and 
wpport equi'li;i.nt.. The he·late-t 1111 be us.ed with a'f r or rM'.11;ed gas. as ·the 
bntatht ng medi tMD,. wf th th~· u:se of ·th!- rec1· rcul ator ifllS. a modular 1 add-on 
component for· mlx.ed gas operattan. l'tle nann11l di'vin; dritS$ QD:nshts of a 
c rus'hed fou neoprene· _tt1·l on dry suit,, ou.ter ch:aff 119 gilrmerit.. jocti ng 
harneu. 1 i gnt-i ght dt vii ng boots. and gl 011es. Two-.. four-, and ft v1-~ound 
lead 'Wl!·tghU (to a maxinurn of 60 1bs1 flt into· tht!· calf .. thtgh. and Mp 
flOckets. 01f the cuter gan1ent. The swf"'11 ng dress 1con!.hts of etther· a wt 
su1i t OT s...t • t!l"Un'k s wt th J OrCH nog ht mus,. f i .. $.. scuba WC!!i ght be 1 t oT out-er 
g11.linefilt •. and ·wet ghts a.rid the 111eck.-dllll Mi th e:ch1.1i1i;t valve 1 n the mnb1 ent 
col'lif f g.ul"itt:1: cm. A11 .a ren c:onf t gu. rations re qui re the!· use of tfte joc:k. i ng 
harness to pm vi de- he·lmet s.Ubt 1 i ty . 

The MK-12 SSDS afr operi1tioris wUl support a d1 v&r- ~r-fornrfng tiu.k.s 
YiHl.'f ng f nlit 1 t ght to- he• vy wort to depths of 250 Fsw. Ops ra Ung the Mk-1 z 
SS'DS W'I th canso1 e averbottm pres.so re dete rmt ned ~ hose 1 eng;th Jnd di \te 
d'epth ;rroride1s: the rne11ris of e1111Hrl:ng adequate airrflow ·ttrrough ·the helmet. 
The MK-12 'f s ain open -ct rc:u1it system in air oµe ratt ·D·ns. The air ·iis :s~pplied 
from ·tu surfac-tt by th!' umbiltcal hose t ll.rou .. gh a noni-retu.rn valve withil'i 
th!' air su~ ly aidapt&r"' th?"·oogh sta i nl e~s steel tubf ng to ·th!' iii tr s.upp;ly 
val ve ~ and out i ri.to the he liiT!et !by mean:s of th@ air SUIJ'PlY diffuser. The 
t11 r- is di rei::: ted up ·ilCT'OS:S the 'fflDllt vi-ewport and towrrd th;e -diver • s. facet 
exithig the- lh1tl met vt a the. exhaust v.111 ve-. In the- 1dj UJstlble ccmfi gur11U <int 
·the noTEil operating f'Hge of the e-:d1aust valve proi.ti~s 11 helmet. pres·su.re 
d1fferen.t'f11.l of 0. 3 .:!: o. 05 psi to 2. 0 + O~ 3 psi ~i th a f1 ow of 6 Aa=M~ 

Th& hel •t shel 1 ts 1 a'f d up \llli ·th fi be-rgl ass cloth and polyf!·stel" f''!>s'li o 
for 6 st.rongt l1ght. irnpi1Ct-res1stant structu~- The Shi!'ll is co11ted w1th 
a highly visible y111l ow ge-1 coat to p-.-ovid& the U/lil de!f h1rlltion.. A cut 
lead wo1··9ht 1 s cut to ·fit into the- emwn of the. hel•tt t hen l•in~t!d with 
fi bet9lass and re:s.1n. The weight h s.f .z:ed ;a:nd loi:ate-d to aake the helmet 
neutral in buoyanc.1 and! to counte·rb.ahnc:ie the. weight of the base and breach 
r1 ngs. Thi' s makH the centers. of gr.ii.vi ty .11nd buo-yHcy c.o'f nc1 de. re·sl:l!l ti rig 
·f ,,, a stable comfc:u•t11.bl 1e M·l !llll!lt in 11ll pos'f ti ons. 

The st.anilard d1 v1·ng dr-e-u is a coanerch.Hy avaihbh · dry·sult 1111odified 
to ar::::cept the KK-12 ·1ower br-eaeh -ring. ft is m11de of 1 /4-i~ch closed cell 
nl!!oprene rubber.-back.ed on both s.tdH 'lll!ith nylon fabf'ic: .. The- SHIU cu·nie 
aTCundi the legs to produce- m1n1 .. u.1n ·stNtch1 ng of the se111n'S, redu.cing ·tension 
and consequently reducing the c-hanc:e of 1 eale s. The seams are butt-fitted,. 
gil Ul!!d "W1 th neopr'erie cement ~ and c Dvered on the 1 n:s i de 'Sil.I r'fat~ 'llll1 th sea 1 
tape .. 

The ou:t.eT n;il on cha·fh'lg gai·nn@n,t serves 5eve r<11l piU rpose·s ~ It. prcvt d~s 
protecttoni foT th!· dry s..u1't a:gt1 Ht sn111ggfflqt tearing, and abra·sfon; 
prnvides 1 rifh.tia:n restH.int to !ln·1tveot inad·,,ertl!1'ilt flroll'll~up. ha:s pock.et!. 
for inst.al ling d'tve-f' weights, 11nd a.ids in mai ntaf:n ·fn~ th@ jockfng harness 
tn place. 

Th,!' sttnd11rrd MK-12: SSOS dhing dress ts '9firt1:11tH.Y imp;o"S$ihh· to 
decon'tlllt ·nde and ®es not provide a dry souit/1gl0ive interface . As a result 

1·4-10 
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!4{~12 SSOS and Mcd Ui ed Viting 
s.u 1 t w.o/Wei 911 t Poc.'kets 



af tht !i . '51 t .u1ti Oili'" .._1i\ t ngi Technka 1 Rub Mr hH, produceil two vart att ons. . o,f 
the Mt::-1 2 d'f vt ng drvu as Sitlown t n Fi gu r& 14. 8 wtric'~ a.re Ye-11' sut tab 1 e for 
contillt na·ted Wlte'r ope,r11tt ons. Each ts del t vere.d '1111 th the 1 ower MK·-12· 
lleT•t breach rf ng attached .. 

lh~ ft nt YiUng suit 'l!'IOdel 'is an e!Hct duplicate of the ·1t1ndard Kl<-12' 
·Dlittr (::haft ng gi1rml!t1t. This Y.t khig dress proli'f des .al 1 nec-essa r:y w1 ght 
p;actet·s: to, .accept. the 60 pciund:s of 1 Rld bars :11 b 1 oclc.s, ilr:ld rods requ:t red f 'or 
dher buoyancy ·em1trol.. Ttds suit 11ho tnc:ludes t.he e0111pren, calf. and 
t'h1 gh 1itraps to ore-vent d1i ver "b 1 ow--up" or ove·rpres,!!iurt zlti: a... 

The second Vt kt ng Mk ... 12 mode'l sut t t !: • smco~ dress wt th no we·i gl'lt. 
poctets. or cCJ!li$ re.ssi ve s ·t:np:s~ lbi s model re.11Ui res. th!! uU 1 i :utr on of' the 
stan41nl Qtlt~r cnaf1ng overalls. -

·~ ·n i 1 ng suits .a r"e ma~ o·f Yll'fl" heny wi gih't 1 • 1 11111 tM ck f.laW rial 
n11bber bonded onto polyester 'trl cot f ilbTt c~ The rnbb!r p ro·vi des the 
1111ate:rproo.fi1og bu.t no tns.tr:laUon.. The dhe,. wun efthe,r el ottling i)i'" 
i nsul at~, Ul'lderwear for wannth. The tht ctl'less ,of these unt!ergait"lll!@;l'lts, can 
11anry lltttti th@ water temperature expec:ted. For esflec1ally cold water. 
·nung off@ rs a Jumpsut t made of 10 rm! thtck :po1ye:ste:t fo• 1 Hned on two 
sides 'ff th nylon. Thf 5 the~a.1 tt l'ld!>tnlf!.11.r can be worl'I otief' a ipi11 "' of long 
cotton undenfea·r . 

The desi gr:i of the 1'i k f ng :sut t hilli: a r.iumbero of 11dvantages. Meop rene 
C'OfllPll"'@S!;e:s at depthi, beco.-t ng thinner .ud prcvi di n,g 1 ess t n:sul .au on~ Th@ 
VUti ng,. how!·w&r 1 rel t es upon the· ii i r t ns t de ft and, e 5peci .al tv :1o th@ urtd1tr
gannents. to tieep y·au 'llllil nn.. As t.he a1' r t n the ·sut t ts ce11rp nssed at depth 
i9nd the suit bei"f ns to cl 'f nih. yoi.i: merely add af r i l'ltll! it uot.i 1 ccmfc rt.ab'l e. 
The Yi~ing Sutt hilS also heel'li modified to func;tton 'f n thlt s.us l'l'IOde as :sihowni 
t n F"'f gu r@'s. 14. 9 .and. 1 4, 1 D ilnd to 1rT1ate 'iii th the MK-12 be l •t. 

The ·rubb>er surface· of the 'l't kt n.g t 1 smoGth aJfld not 1 i kel y to sn1g on 
rocks tnd other s:ha:r-p oDj ects:. [t 1' s a 1 s.o ~a:sy to dec-antamfnatc. Thi!!< 
fab.,-.t c-rei nforc:ed rubber doesn • t. !!tr-etch eas,t 1 y and 'llllDin ·• t ba l 1 {IOn 'llllhen l.i r 
f s added to t'he Slll:i t~ Tht!- sutt ,mate r1 al is ttrl nne r th&n neopr,ene and ta~e-s 
up· le·ss spaee 1111hen rolled up. l!he entire su.tt f1ts fnto ~ et'rrying bag the 
:$t ze o .f the avei"a-ge kn11pHck t ei g'ht f ncties i in di a•te r and 2'4 inches 1 ong l ~ 

Any suit ts only il.S wte-rproof as its S<eatn!i and seill s.. Thi!! Hil.M of 
th!!!< Y1k:t 1'19 ·suits are sew,n aod ttien vuleu'f :red under ~ f'Ubbe·r tape, N 'king 
the, rwJ'lole ~utt bilsf c1ny. cm@ phtce· of rubbeJ". Thi"s. p1 rovid:~:s. not i::m1y 
wnt@-rpn:iof t 119 b~t s.'trength .. 

There a re only four opil!'n1 ng-s in the, Vt k'f "9 sut t : the· ned 1 4l!a~h 'ft"f st,. 
and the b1c: !~ z:tppe·r. The boots a'r@· attached to the sutt ilnd al"'e 10-r tihrt nme 
111atert a 1 t 4:1nly re1 r. fon:: ed and b<inded tti a tough rubber s0< 1 e camp 1 e·te wt th 
·ITIDl! ded tread, An ad.di ti 011'11 1 a.Y·i!'r of :rubbE r- 1 $ bonded to the rmr:it of etch 
l 't!!°Q' n1nnin9 fl'Oln ju!;t above to ju.st below thE! lcni!!!t!!, u lidded ch11:1'1i·ng 
res is ta nee .• 

lhe wrf s.ts of th& suf t a re sei!l ed by s tretc:hy 1 atex cuffs. Thesil! are 
cemt!!nt@d to th!!< an11s undell" rubbeT tape !:tut can· be repl acl!d ,e.s t ly 'ff 
dMaged.. t'uff Ti n9S .a r1!! ha!l"d s:lippe-d "his~ de th& -sl eewe o:f eacllil ii rir1 ·whic::h 
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Don!lrt ng Outer 
Vik1ng Suit O~er 
h'm.er 1/8"' Sutt 

Mating Neck Ring For Inner 
.!:nd Out el' Sui ts 
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F 1 gure 14. I 10 Outer en.a.ff i rig Garment for- l«-U' v 1lc:1 ng 
~suit-Under-SuitR Dress 
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Inner Latex Glove 

H~~~ C1 p ta Secure 
Neoprerie Gl 0'1! 

Out~r Heavy E!<lpre e · 1ove 

l!.4 - 16 



Mod1 1@d lower Bre~th 
Ring cm V.tld g Suit fi,or 
Suiperlite - 16 

Figure 1 .1 2 s~p~rll te 17-B ~~lmet /Modifications 
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tnrOUih e·xhUl!ig openings w'hic h ail"'e located i'o t helmet shell which were 
previously tUsed fQ'll" co OP11icati'o1ms . 

By reduction r:>f inte·ma1 rdeil.d air srpace., ·um SuperUte~l 7B rnr:iu1 ms 
only 24 :pounds of tota 1 ~· ~ ght. PhJ.C'~ ng t 'n~ v,e1 g'h·ts 1011 the extii! 11'1 or of tht! 
h~t a111irWs this ~d.uc:tion t his T1educUoo of tota1 weight {.3Q'; c)!'r ml'lre) is 
~~ry notice>4tbl e 1unde-r we tier- ~ttte hat acts 1110 rn as part o•f the dif v•rr 1 :s. hHd. 

Most o·f tile hardv~re on the forwat<I part of the he11 
· t is f nt ·,-,c nang~-

a.0r·1.e W'~ ti1 the ffeH Ox-1 8A/iB ma 1sks. B'ecau se of thh i interclt.an~a.b flit;)'. :s.pa re 
p~rts ~ nYenitort es. ne~d Yery l· i tt.le- enl 4'1",g~nt. to handl!f! $~11"¥1 c: hig and 
ma i nteria:r:11:e. 

nte Sup~ru te·-1118. wct·s: mated ilrf1' th ~ sp.ec1' a Hy ·ctllt vn i ngi heavy dut}' 
\C:Ol!li!lercia1 dr:Y suf t ::.s, stlowl'I ·in fi9t.1re 14. 14. The collar of t he 'YUdng ~as 
·· Tra.nged :so that too bott6121 11to ~ 1 d :!ieat co.1 1 iu· was c:oVi rnd by suf t 
mat.e:rh!l and se-ctUr<ed by a d '°'W'S;tr1· fl'lg.. Thf s t l'\E!a te(! ai ta1ti!.l l y dry sH 1 
bet"ween th!! he:11me·t aod the 51.:tfit. 

ihe. He·1 .. ax ss-20 Hode 1 B 

Th~ design ·oif the· Itel 1;ic ss-20 o el B· I-tel t. sl;tl'lffl f:n fig . 14.'Ti 5, by 
Sa.fe~ S@a Sys'l!: s;, [nc .. ~ i ~ ttJa't of a '"c1 am st!e 111 '" type sk ·wif tti a h l nge ~ 
up h@ad pr10.t!;!ctlor eq:1r~ 1pp~<I ·11111ith 1oc:k1ngfew~rs 'tl'la t se~1 01 !l)tlll!!...tila:l f inc h 
thkll: st1i:iiiless .s·tree1 lwi~d: rf ng be·twe~n t he uH se-ctfon ar1d' t~e head 
prQte(tor when i1 n the C'l o~e.d andl 1 oc ked posH.i on.. · The D@c:· l'l~nka l 
arraogerne;rnt allows ver.y quid. d'cnni 1n91 and remov 1 of ~1 _ x by the d·f ve r n 
either a. :standing o.. Sl tti ng pos.itio11. The tiiull and t he he~d pr·1rtf1ctoir 
frame arre· manufaC'tJtn•i@d fr stajnle:ss steel' . Tne vfew port is 3/8 · th ~ ·c: '.k 
tuf f a1c r po l:Yita i"t>on~ toe ) and i ~ ic l).lllted w1 t h .(11. e !i'1Th!I nent a.nitf-f og cior.1po.1,mttt 
The :S.y!5tela. h int.ended! fQr 1use 11tiith an ~Oica1 that wiill s;wppl}' the 
b·rieatfiable ·gas: ~. Jld the comuf'liiic:1J tfon cable . 

Hoe1 1x. is equipped lrfi h a dteB!a:ridl re-g:ulato.r •i'th a:!'l a~iustlibl -
tensioni· ng devi c El' 'ttJat a 11 ow.s pres.sure be t'Wl!!en 80 psi to· 1 BCI p s ·~ Q ¥1!! r 
ambient d1ver pres.sum to bfil' adjusierl to proper d nd sensiiU ·v'i ty. A'lsa 
m0>u:n~d tCJ tihe ~ame n~· fold as ·t he d'ema nd .-ego 1 a.t orr 15 a ol!1e-q,ua.il'teir turn 
f'ree. flow valv~ that i :~ d~signed foll" meteri ng a st.ead,y flow to thE!> diver~ 
The· exhcaust vaihe fo·r t'h@ Helmet f ncorpo ratH a 5f!'ri ~s des.1 gn ut f U :z:t ngi t1«l 
~u sh:N!! ·· • vahll!!s t o' pnJ!vent .!1'11y conum·f nHed baciklliia:teiring f f'lrto the he'l' et. 

Th'1! tf~ 1 max. he·l !l'l'iilt was. ma t @d wtth a sp~c h n y l'll!l di fi e-d. YU. f ng c , 4!1"'(; h 1 
n~~ vy dut.y dty suit. The a. uac:hed hood of th~ V'ik:i' ng recEd \fed t he H'e-1 mu 
helmet ri ,rng Iii! kh allO'lled ·fotr a totally dry ·sea1 to b@ ~de. 

The De-scQ Qi vi 1f!9 ~ _: t 

The ~:&-co Diving Hat 1 s o.f ~1mpl@:i; rt1g~ed:i; aJ 1..;meUl canst~c:t Ont 
tha.t ire:sU 011'1 and t r:tFiiS wflthi the d he·r· !!: head as s~o-wn 'n f "i'91.11're 11 '4: . Ht :It 
hais 11>prtu;iima te'ly neutral l:moyancy u nd~r \ll'U!!1r. Its 1 ow ce:nte r o.f' gra,v i ty 
and: exce 11 ent f 11"1re--aru:'Hift ba.1 an.ce hil11 d H: c: - fortably and! s~o~ly on1 th-! 
dhrer1 s neadl ~n alll wori:~ll'lig posH:fio..n.Si . 
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F·igure l •Ll 5 Ne1111 :c 5S- ZO Mcn'J~l B H~ l me 





Th~ neck rtng s~.al h 1of .a new iJnd uniquft d.@sign,, providt ng two inde-
pendent a:nd coopl ntaey waterprno·f ~r!Jih, It 11$ d'es.igned so that ·t 
dher can put ·t~ iha. t on or tat111 it off qui c:k ly, h 1 cl QS-e qua r-U! rs 1 wf'V1oi:r.t 
Uiista:nce fr'O!fii nder., a.nd oven '""hfl{!' w.Nri ng l'IH vy g1 oves .. 

'Unl Uc.e t he SUp~rlit1e-HB., ·•hi ch f s 11 tf@mand a1 r supp·11y system~ the 
Desco· Divio9 Kitt b a free .a11 ·r flCJw sy:sitem~ Atr is caot fou Hy fotrodL1ced 
1 nto the 12·1 t to ma.in ini ii! pO·s it'he prouuf'@ . 111111!! orn1ly modHic:atfion 
rm11de ·m tJhi s syst -- i s th~ adcU ti on o·f t l'le ser~ il!!S ex hi!l.u st which is s f - i '1' a r 
ti0 ha rt -nt ion d i n t h Sup!!rl t te-178 rnod1 flc t ·f ons ~ 

Th · ·constnic:Uon . f the ne~t ring ·f nstrrt: (pem1 ts the hat to· be 1ASe·d 
e- ~ t her ~· th a. nec:'k gas k@ or wt th n to f1 a Ubl e diving d re-ss. ii v.1 ng a 
s.trntchab1ii!' rubbl!!!r i:·ona.rr. I n either hts.ta. 11ce~ t e di"\ ss or nect. gulc@t 
m11 teri 1 c.an be e s. n y ii 5s.emb led to tthf!i nec·k rl n g ·f nse-rt w f ~hout the- use of 
s:e ~s and wf t nout p@ rfo rat1 on of ttie, ma t_eri a 1 .. 

The entire at .ay be :readiily ilnd comp lete1y di~ss,emb-led 0:1 the field 
us ng only a -wre ch and sc:re1111drfvf!·r . Neck gul!:ets. (an be- changed!. ror t he 
hat converted to ,ue r.ti th a dren o·r d ty :sui't wHlhout 1~se of too ls .. 

The liner- 1$ adjius ab1 1e to flt 'Yar~ous tmad sh@s, and ,can :be ved 
f,o,r dea nf ng. 

A S1Peth1l b mo'dified ll"ting heavy duty ca111nerc1a1 suH wu illt f Hze.d 
'With the D'11SC·C1' Hat. Tue 1 o . r l>reac:h rtng .Oif the l'le1 -t is tached tQ th~ 
'YUc1 ng1 s 1.1 f't. p rev t d~ ng for a tot ly dry seal . 



ECTL~ 15 

US.l G StJRFACE-SIJPiPUflJ E,QtHiP .. E~T 

. 1 l peirsonru.~ l' , a he-rs., and s.u rf ace tenae rs s hou 1 d perform ai tiior"()u1ghl 
c.hecJc of equ -tpme nt . (If' ~ d'i-v 1 ng oper-at 1 on is staged foam a \!es se 1 !~ t l1e 
:s n 1 p • s. <C3\Jrla in m111s t b~ no,tii f i e<1 Ut11t a he·rs .u--e abo1.1t to enter- tlhe water-. 
aria c.1 ear nei@ s ti!Otr 1 a· be ob ta i ne,a bef'orr·e t he: div i 11g o~r.!J 1 on conrnences. } 

The- ater- snou l o D--e e.n terec lJ$1 ng a. m ado r ils s hlmm i n Fi 91ur'E! I :5 . l. 
. e ntri s. are di sec 1.1ra.ge-a fr a he1 gh t o-f m.-or e t han rn f ee:t il!l'°ve t ri e 
11te r& 

"Th afr supp ]y Sl':S t em" ihe 1 me it o,r · ~S -1!: 11o an1d C01T1111Jn1il cat ions s hou 1 d 1be 
Ciieeked t o ens;u.re the.)' ar"B fu.nct i an i ng Pi·Oll)er ly.. .If 11ott correc,t 1ons mu·s,t 
be .maoe prior to descent .. 

A aescen It I 1ine s,hoa 1 a oe u se-d at a] I ti me5 1 n aepth:Si gr@ater- t h1ui 
20 feet~ llesc:ent ra·te 11 cfopend ur:>-0n t the diver .; ge11e:ra 11 y ~ now.ever,. 1 t 
s~oul~ not e~ceeo 75 feet per rn n~te . 

If d'e:s r;end · n g i 11 a t oe'l!I y or c 1.1 irre111t ~ ,a h er·s. 5ho111 l-d Uep th:e· ... ba:c: s 
t o the current so· t hat. t h1eJ wi 111 be forcea agai nst the d'escer1 t 1 i ne. 
Curreot s i n @x.c:es s of three knots genera 11 y w 11 1 p:rec l ud~ il 1 I di v·i .ng 
operil·t-i 011.s + 

hen the lbottcm h reac.ned~ t he surface tenae r sno1.11hl be notified and 
tne a] ver sh1J11 k t tPil'IOC:eed! to t lhe work s, l t e.. The s u r ace· t endil!ir a 1 s. tJ s,flou I <1 
1,e-ep the <l"i ve:r· cr:n1stanitly moto:rmed 10- bottan t ime., The· d1:ver slJou l a alv y~ 
rbe rnoti 1ed ~ fe.'M· mh11utes i rn advaim::,e ot te 'iJ n,ilJtion time so here is t~me 
t o c · , lete t l:le ta.Sil<: _ l'ld p·r ep·ar-,e f Oit .as1cent. 

ll • v,e rs . na sur-f ace tenoe r:s stiou 1 <ii review tho1r ou9h l_y l ine pu 1 l ~. i gn _ 1 s . 
Al t hot1 grh voice· i 'S t he pr 1 mar}' means of COllWllun i c t o:n .betwe·en Cl 1 ve:rs and 
s i.:rrf aetf! tenders whell'l' sur-ta.iee su pplied e:~oipment is uset1, the H ne -~ s, t he 
bac up ccri:mti n 11 c: u .1 on s hou ·1 d he 'i'O i Ce s._ystem f 1 L 

tten 1i11or is 1t om1>leted,. t.he <t 1v!l!r shotJ mo l"'eh·rn to t lile ascent line a!i!d 
s 1 grad the surfa·c:e t e-nae·r t hat he h ~ad!f or ascent., The s;u.rhc:e te.nae r 
st.co l a 1:n.:1 H fo e,x;ce:ss liimbi Heal 1 i ne slo . b -and st@a:dily. ni-e dher s.hotdd 
rnev·er re 1 eas.@ t e as r;en t l' 1 ne-. but ma.y ilS s ii s l t he te'"d'er b.Y c: 1 tmb n,g the 
H ll'le ~ he :~urfac,e tender or oh e ma.$ter must i nfo ·· the d. ver w!!-1 l 1i11 
aovance of d~compr s·s.1 on r eq1u i1 ll"er..eots .. A dli v'I ng :s. tilg.e may .be requ 'i l!'led or 
1 onig af!'c:o...llJJl!r-es.s 1 otls. ~ l'!M a~i::mnpr·ess i c·!i! ls; ~omp 'I etetll,. t he d·i ver 5hou li::t 
returl'Ji 0111 b-Oato sni·ip v· ~a t he la.a(Jler or ohtill'lg :stage, w ~ th as.shtanc~ .as 
~equ i:red from t~e surfac tenders. 



'F gure '5 • .l S rf Cit:!-S1.1p:pl ired -12 E.ntry Proc;edlure 
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Prot~ct. ~ ns._u1.e i ver 

Al tho~gh t he 1con tami na ted water rob l nas been bJ'\Ougl'l t sharp 1 y 11 n to 
· ·o.cus du r i n9 t he 1 a.st dee de, t he b~5 i c na.tl\J're of tne problem .h.as been 
und-ers too-d for a l onig ti me. S · ne!I! t he ~ nce,P t i on o.f a1 \r f ing ,. 1Part o th@ 
if.le\!e-l opmen t. ·ef ort h.u been CIJ r~ctetil tow.a.·rcJl:s. s,g ·1 u t f ons. to t hi'1 s, p:rob ]em. 

-_r .g .;:ec: ion Usj 11\:i. s,u.r r c Su_pph 

Jin,e- hara •ait d! i ·vl Ii~ r ~ g1 11 s ·i,dea 11 'J S. tJ ·~led fo.· d 1 vi ng 1· n po 11 uted w-a ter. 
A s,uit wf h buU t-1 1111 or att.a1Chab le loves 1r:ove:rs tt1 ~ c:l her 1·s compl ete !body. 
itie so it 1 s. ate~ to· a b:reas,t,p 1 ate or lower br,eac.n r-hig ttio.t i s lll'atE:d to 
t e hel t, i)itd the comp lete u.nH js watell"ProoL liliie diver 1 s 01n1y ~c:ntact 
w1 t h t he· e-rnvi ·r onmen ~ s amb·i efl t pre s.s.u r~ tin:raugh t he s~ 11 t . If UJ,12 s ult has 
no 1 e 1k ~ ~ anc H i t ts properl y c le·anea ti l:!fo t~ the d iv er tak.es it of , l:le 
wl 11 ibe comp 1~te 1 ) protect' d from 1con tar; t wi t h th.f! wate:r i1nd anyth ng i· t 
contains .. 

cre:rn 4!Q, tJ iv il lei11t5 of t ill e o 1 d ha ref-hat r ·i 9 do C! QtJ a 11 y we 11 • Th main 
con·s:l 1Cler a 1 on 1 s 1sa1 at i a~ o , the her. So ., ong ~s t::h suit i s c:omp 1 ete ly 
dry , ano1 s.o 1 ons as t he ma't fo19 t>e t.,-een suH and hat doe-s no·t 1 eak ~ the 
diver rema ns lllfle);posel'.l t o the conta. 'i fla t 1on . Im f'act . hi'S te;u:ler~ a:re at 
greater r i s.k t han e i s be cause of t he 1 r H 1Po5ure t o th@ cont j narr~. s; wlil i 1 e 
'1 anc H n g tte <O her na h 1 s equ 11,'latent .• 

A c- - r hJ f irm req,ufrh1g div l ng i n pol l:i.i1 t ec Nater genera l ly wil l 
pe'"f orm t.l'lat d1i 1 qg1 w S t h new eqw·i >tent: to en s.ure 'th<i!! t t '1 1~ cH ve-r rema i 111 d:ry 
ar1.o p roite te:a . t r·e ca.ref !.J I a tte-r:i t i on i 5 p, 1 d to p:roc:edure . Equ ' pment 
r,elJ'a.1i r- is more c 1trefony c:c:m l::il""O 11 eo. A firm not l!'il 1 n i ng or iJJb ~ e to , o to 
tnese 1 en gt h ll s~ ou a a con tract the j ob out t.g a i'.l ()J th@I"' f i rm tnia.t c.an and ,, 11 1 • 
5o:me s a tva,.e f irms ha.ve s.p:l:!c h 1 i zed ums wt:io 1Con tr 11:: ouit f ~r tMs. jobs. 

t.uAA fcnmi:l that bana. s.k: s. can oe seo f crr div'iog i ·n biologh:.al l'y 
pia·H u te.,o wa.ter s.o l on a.s they ore 1,1 s.ec on open, d rc.u i t i n·s:tedd of ·a ai1Hl 
mo die .. 'T e e ff!ct of s 1 ny a- en c 1 rc:u· t -D)'. l ow 11119 air th rO'U9'1 t he 
oefo !!jer va hl'e wh 11@ s;ec.ur i If! th.e demand va h@ t.o!ll _ 1 e t·e ly , 1 s to put a 
s. l ight oisH:he pre 5s.1,1N~ 1.n t he !nil.Silt so that ·i!ll!l.)' le 1ka9e· is from t M mas 
·• nt.o the ·11 te r ·1 n:!i teao ot the other ·wa,y if"Ouli'I ti.. iii· hen the: ma ·~ i :> IJ!'S ~ 'in 
d·ema:nci mo 11 , t h-e o it er ' s 1nha.1 t 'ion ae~e 1 ops a s. J ·l"l t neg at ij ve pll'es s.ur-e 
1.ra i <ile t.he mu tic th at u se$ 4 s fow ace 1.1ht1 on of a te·r, 1 n t~e 111as.1c, . l hie 
so1rrce ot tn·ijs w...,te-r is th1e elt'1 ust ieltec v 1lve 1n t:he demant11 v·a.hf? ilnd 
otlher snt~ 1 ·1 I ea :s th rro1.1gh1lut t hie mas . • Ea.eh Jn l'I 1 at an brea s, t.h s wi!l tor 
into fine it.ro •et.s ~'h ic l:I flen ar~ 1nhaled o~ tihf' div·err ~lo l'lg with a!A,y 
c:on t ·1 na t fon t he w~ter- co.'1 t a· ns . Thus.~ t he cottt am 1 irna t ion prob~ em is. 
cornpow nde;d b;t tlil vfog U1i! of lier- as;pir~t 1e t he- pathoge·ns <1 11.-ectly i nt.o h s 
J 11.:1ng s. .. 

~ano ma-sics are con51der _bl.y l ess; eiJPens 1,_.e thlan 1h~rd nns, iil:fld t ey 
c:afl o@ l\IS.~d h ir ~C,UEl:A ce 1"t thi)ut a s.urtace b Uca.1. ~eve ·rthe l @ss.;. a i r 
consu t 1011. us. 1 mg a bana ask i o op-en 1 r c.u 'it ii s h 19)11 12no 1.19h to ,prec 1 ude, 
i u b I Pg sea n SCtJB mode 9, a no so the bH01 mask i s. 11 ·i e-d to s ur 1 ace 
5. p,p l y or ~ol l ute<I wate r use 
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There are ot her· H m i'tat ions to the use of siur-!f ace~sup;p li@d' &ql.lli pm@nt 
tor d 1 v1 ngi in po 11 utedi 'lilater . Tlhes@ 111 it klt 'i on.s ari!' es:pec·1 1 lr 1 y cr-1 l'i cia 1 
for the re·sea.r(_rn a.nd sport d hi n g grFJuP.5.. l he 1 ogris t h::s of s1.1rh.c:e-supp lied' 
rJJ 'hd ,ng a~ c~ms. tder-.ab ·~e .. Pl'fr ft>r th.e d]Yers c:iln ibe supplied by o.11e of two 

1m~ans . 1EH.'1@r enough 1. alitge b.ot·t 1 es oit h 1 gh pressure 'Ir are ~rou gilt t 10 the. 
a1ve site 'l:O suppo1rt the re,qui'red dbdng,, pl us a :s,afet:r futor,.. plus. -,n 
~e'l"g em:y supJi> ly ~ or a conr,prie:ssorr cap·aib le 1af ~t 1.rng th~ '~aJTI(!: rf!'QU1 rf!ITU!:n'ls 
ii s l oeatea. at the: dli v-e- s; 1i t e.. l t st be no,te-d t h illt. in r..e:s i;iori s.e to a 
rcnemi c,a 1 sp 1l 11, 11 t t le- vol at i le orga.rn i c ._.,!)Jl(lrs are P1iresent · t 'the c:fl ve 
-site t a ccirnpressc·r i iAt.ake wou l di pump ih i g'h press ur~ ccmtarnf n.atedl .air ·e·l ther 
to the '211 v~r or 1 nt-0 t!he casccuJe sys t@m. The ·ut l l 1t.~at ion of .o,ff-s 1 te. f 111 ed 
cascade bot.t l1e s 1 s. thre 011 'ly c:cep1tiab le way t o Sl!l,PP 1 y breath i ~9 ~ 1" to d ~ v·ers 
at c"em'i ca 1 spins. 1But sno11111 a the ccmpres sor become di sab1 ed :ii t here ii ho 
shou lie be another compress.or· IH" a set of' emerge" c;y th ii gti p:ress.u re: a'i:r tbott l e:s 
av '5 hb l,e . 5 tb~da:ro1 proceoure wfl en nta:I( h11~ surhce-supp H ea a hes a.1 S{I cal J s 
for U1:e pres 1ence rJt· a. rec : J)r ,e:s,s fon d111rnber as :s,hown 'in ' "11gU<re 15-2 (i~ ·AA 
Dhdng Offl ce-, ·19a·1 • Th~ ,pr-e~~ncB of a 1t:ha.mbe:r 1taHs for t!he presem:e of 
Peil"'SOnnel trained 1n 1ts uset 6nd for t tle ado1tfon1l prese-noe of ai 
D)'pe-rba d ·c:a 1' li' trai ,ned EJ!lerg:enc.y Medic a] T ec tm i c hn o:r .a ,llhys, i c ran 1, 'if 
p:oss ·•b l e •. 

Thi!! 109 1i s. ti"c.s fo..- a ·saife(I y ron s.ur· fac:e-su1~rp 111 ed cfl v ·~ ng c.i:ierati 0111 ·Can 
OYerwtie lim il:t;e $ma 11 Oil"Q ·ilin~ zat 1 ion .linell are comp 1 ete l y out 11Jf reach of Urn 
i ndiv1d~a 1 sport ~ veir. 

Me:qui reo ti"' ad n i ng ·for· diving ·~r~ t h s.u rf aic;e 5iupp 1 ii ed eq:u i pme-rrl ls not 
more d . f'HcuH thY t:f!!,!rt requi ·red fo~ SC:U,SA , bl!Jt 1it h dHferent. T,he u .. s. 
r4a.¥.Y teaches surface-.5.upp Ii ed a 1 y 'in g bef1orei 1ntFCJd:uc:1':r:'lg .SCUBA wheili surface
s.u pp 1i ed orii v 1 ng is ,pa.rt of th.e 1t;urr ].tu 1 um., l h 1 s g !llO ne to en sure ·tniDJt the
reqru 11 rea1 h~ib ts, for st:rrf.ac:lf!-s.uppHea divf ng a.ire MeQll,iate l y h 1gitai n@d befa:re 
the Cl her fa1rrd 11 ar hes 11 i S.t!! Jf wH.h t ihe ·1 ~a·ep~rndenoe of S.ClJBA dlh tng . !JAJI. 
t . ad 1.0:s. aJ~A tiechlfl 1! ques; f ·d l"!S t becia.ws.e most d hi nig 111f~ tM n uAA i s SttJBA., 
fiOweve'r,, se 1 ec:ted d 1 ver~ are t r"a:i neCii i r1 surt'a.1ce -s~pp li@d tii!c.hn1 1QW es at a. 
la.t,er (llaite:.. Teactr1n91 the SCiJ8A cher to adJuSit i.ti the s1rrhce-supp l 1edi 
tether has b~an a c1cntinuous prc,blem 1 i1S .,_ Sc;UBJ\ dhe1r· Oi'.l'es not immed·i alte·ly 
~dj ust to t.he requ ~ rement.s. of s.urf ace·-sup,p] 1 edl di l "i r19 ~ 

If th loght1c.s hura l ,e 1Can be ovef\Come, tM· pr-otil~m of train1'1ng stH l 
~us t be ucea . The if, :s,earc:h grot1 p wHh aia equ,ate f un<!l 'ii n g to '11.!lnd I e- t he 
l og1 s t ·i r;s cit1uhl Pr<!l>r!ib l .t ai 1 s~ illC.i::OOIJl lhh the t ra1iin i' ng., as: t he riuAA iO ~vi n'!} 
Uf'f 1 ce li'las ac·ne: •. cm~-e a.ga ~ n t !hrar. 'eve:r, t he smll m 11 !!ftcrnp ail'Hf tl'i~ s,port d!hre:r 
a re 1 e:ft ,out • 

Thre1tfl is yet a 'th J 1"'<11 prob J em ti!'! _ it st e so J v d ,b~:f'or-e po 11 uted' w.a ter· 
can ~e Uck I ~tl 'witih ,~ur face supp lied 9ea:r . S ~rfaie e-SuP.P 11 eoi iequ i pmcnt ·; s, 
i1ntr1ns'icra.Hy !1l01:re expensh4'! 'than 5C.'UM . q11.d 1M11t. The state c repilh' o:f 
eQu ~pme<.nt usea for d} wing i" cont.a.mi or!J tee w~t er 'j :s lllCJ mo rte c.ri t ·i cal it an 
th at of rout 1 ne ly i;J se:a ie - u i Jlm nit~ T i s. itd!ls to· the ic:r:>s t.. ~cut i.ne (Ip£! ria
t. j ons i ri, po'l"l uteo water reoqu l' r l!!! mor~ ·f ir"il!que11it rep m acem1mt r:11f equ i plin11t 
wh1ch il!r 1n 1n.c:irt!~:s ,@s. tne cost.. .if\5 bef1Jre1 U:!e small group 1md the ~i::i-mrt 
Ol ¥er ha !le ·1 i t t 1 e rec ours~ to t his met 1 cd .. 
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.!lur~f c::e-S:uppl ~ ,ea llJh,et 1 s unM J 1ca.1 

The I ig:htweii9ht dhi ng a:i'r hose uised wH.h the ·s.tarrndlii!rdl : a:sk h a 
5,/] 6- h'.1ch I • .!Ji. o~yge.n Mise m. nuhct u:t~.rJ p@lr' i. · --h-4Ii 1 • Tt!l h hos ti!· h du 1 ·Qn@ci 
to U.h~hnd ~ wor 1n9 tPr·ess ure of 250 psi· ia1ruJ ~ Proo 1Ptess 1,1 :re o · 700 IPS-1 
:he 1 d f.1M' t'lllo mi rn.1tes. Aft.B'r t'IW yera:r s. 1 ·1 ghtwe1 ght d ~ v l ng hi:H;;e -sh a 1 l b<e 
ti;oaros.t .,,-m:.~c 1 b' t stea to 375 ~s j ana M·ld! for one minute ,. w·Hn r-e~e:st 'ing 
ever)' st:ic. $0Dths t heflnfter., untn U; 1 s f\eUr~di from :s.~rv1c~ a.f t @ir five 
yaars .. 

.Hose used f o:r d11d n g mi H:h t he stand1a:rd 1i gih b1t-e ii glrt ma.s.k 1 s supp H edl i l'i 
1 eng tns of 50 f Qet , "'"j th a fema 1 e· cr:u.11p l 'i ng at each e111d ~ 1- o s; t:.a:nda.r d 1 ength 
~cs.es 11T1a_y· be 1C~upled tagethie r 'lil'Hh ' aoub11e ~le ' H ·th'lg if ::11 lon~er- 11 -
ca.1 t s req;u fred .. 

l n op.el".i t i l)t!.s. 1.:1 ti I z i ,.g a .s.i;i.rf _ c:e-supp l 1 ed mais .. 1, a 1· ~ ae:r hos1e 1 :s 
pro•1ri o~.. Thi :s 1 e.acrer hose ts appr ox, i ma te l .)' 30 ·inc rnes hmg H n a 3/8- i rlilC:h 
i n tel'ill . l a 1 me.ter.. l t ] eaid.s. f 'r . th~ s 1 OB lb 1 ock ass b ly to tlhe umb11 t·c:a l 
attar: me·nt at th£i u ~ er '' s; wa. is t .t. 'lfhere 1 t att ~c.hes. to th~ · 1: l 1 cal • i t.her 
3/8-"i ncn or- 1 /2 -1 ncn J. U.. d i !fer- bi H ca 1 hcos 1e 'WH 1 be u:sed 'lith t he rna.L. 

The I ii feline serves lllree .Pur.Poses. • 1 t removes strai n fi'lcm tlhe .,. 1:r 
hose; i t penn.fi ts, tdlHI i 1ni9 t lile d her andl a5o:s. i st i 09 hi rn i n ·de:s·r;en t aad .u(en t -t 
.amd rt. prov ~ cres a e 1'!'$ t c,r m i1 rn ta n Ing co uni cat iioin·s, w ~th the diver. The 
I i f ie H ne 1 s. nr.aoe up ,bi' thie- di i w 'i n g unit t. us i 1119 J -1 /4 " H ne o·f E!ifl:Ll _11 st re·niQ't:.h 
( . 00 po1.1:no w-ork i iii. ~ 1 oao mm n ii 11m I. l.f a s.ur-f ace-supp 1 i eo mas.k i s. t o be u:s,e4ll 11 

the· COllll!u n ic at 1 o,--s c _.b l e s.ti.ou 1itl e s. 1 zed to u:iii:~ 1 u~- 1 ne. Th@ Hf@ 1i n~· ·i s. 
secured t o t he ch'el' U'j.ing e1the a. s i jp b®l!l'I 'il ne, :s .n .~P r1J11g., or c::us.tom-mMe 
hi!rnes 5,. aild n suc'1 ~ m nner as iii ct to 1 nt-i2r f 1f! r e with Um _ -r-geru:y 
1tJ U ·Crri',flg of t he we I gh t ibe· Jt. iM .new Navy · I Z i!.I .1 l ca] 1i nc:or·porat e:s t he 
1 i ·e I ne Qr s t rr ein tin 11 Der in tne r:ccmu n i cat film H ne h·iich h ID!ade of 
Kev hr I 111 0, t er j ~ 1 l!!S~a n bl!J. n i!!tpr QOf ve S;t;,s, ~ 

pne · atn.cmet@I"' ~o~e h the Hna·1 r; · one111 t of the umbn icaL U. 
s:fi!ou I be ;a .)1iJS tea so t.h t. tfil ~- open H d 11 1 t·e ml na t e at the d·i 'Ver-' s Cl'lH .t .• 
lh is nose g hes s.u rf ace teod i "9 · e~ r!i O.ml!e I Uie a h.e·r 1 s e.xa1et 6£! pth a.it al 1 
t m~Si., 

.· r:ces s.ory tqur~ 11!!!,~mt: _ f_o·r __ rf iJ!te ~Suppl 5 e-a IJ ~ v ng 

A.tees SQ.r,)'· equ 111 t wh h::h aitt?' oft n Ill :!iie·f u l in 1 i gh lwe i gh t. G h 'i li'll9' 
ope t a.tiorts, inr;htde the 0;1lo· r'l 11ig: 

h~~~ I adl~nf! to t ea~ul"'i ng ~ept~. 

dil!~c: n~1'i n9 1i ne to !i1 i tCie t he- o 1 v.e·r to t he bott . ii!lnrJ. f Oir' use in 
IPQS s. i.r:i . too Is, and! .f!.qu i f!nL Th 1i s 3-i ch hi ne is cab! e·- i ii!! i l!li to 
i;ir-ewen t t)¥l 'St 'i ng and to f ac' 1 Hate- easy hre11t·i · i c~t ion by t lhi!! 
id h@r- on tile bott 4 I n LIS.et. t he e.nd of the If ne ~!I be a:st rnedl 
t o ~- · 1 ~ec naer"a ter- obJ~C t , o·r 1 t ay .be am::l'lo're-d ~ i t h a ·we i g'ht 
heawy coo,u Iii tti •Hh:>tiamll tne «<:i·r ce o · th~ cur r ent •. 



di stance line i'll'il!cfie of 1fiO fe-e1t of l S:-tln·~ia.dl cabl e-h. id m;ud 1 ~, ThE! 
di sta nee l t ne i :s attach:ed to t he bot. tOG'I 1eJild ,o,f the de,scendi ng 1 i ne 
and 1:s 1u:gl!ii1 by the di V"er _s, ,a guide for sea.rrchi ng- a'.s 'Well 1 iJ s ,a 
metl ns for r1tfl 1ac:a. t1i ngi t h@ doscend f IUJ H ne. 

d@!c:i0mp·i1!$S1'0ill SU ·ge~ constructf'.ld to i:a!"'ry 0:11e a1r tw d·h rs, is 
use--d. both ·f(U' put . ~mg dhers 1:rnto t~ w111t1M" and for brring1ing t!h 
to th!! surfa·c:@t e'S~eci <l11.Y vhen dee re ss i on1 stops l!!U st b~ rma-de. 
The stage p 1 atfo f s, rma.de 1 rn a.n ,ope111 gri 11 worfc pat. tem to rediUc~ 
'!"tl!!s:i starni::@ f~m t.heo wa er and y i r.1clt1d'e seats . Gu ides ·for the 
d'esicend1f ng lf ri~., and sevE·ral eyebc,lts for a,ttachf ng tools: " 
stea:dy1n9 Hoo'5 o'r weights, a.re provtded. Thei fram'1s of' tlh~ 
stages •~ co1liapsf.ble f oll" l!!tU}" st1orage~ 

:s;t4g:~ Hnei fo:r ra.ts1 rig an'd ~o'fN!!rhllg the dlec - :p~eUi(Ull sta.ge . It 
h 11de up f 'rcm 3w or 41!! m:~u1i1l a.., nylon or polyprnp·:~fli .f!-nf!l rnpe1 Hd 
i!Tliir'k ,~d off at HJ-foot t n .ervals 'to' -!!lsfis,t 'd ri placing the su -e ~t 
t he µ·roper d-ec ompre.:s;s.i 01'!1 stops. lhe fi-rst l!!l O-·f1rnt"' m11 rk ·fs p U etl 
so tt!at U!e dive,.• 5 c'hest wi' 11 be- i nta i ni3'd a - an avel'"ag~ dept1

1':1 

of' 110 feet a.t lilii s 1 O' $'t op.. The sta.ge w-111 have t o, be adjusU!d 
s.HgM:.ly depe nd1n9 on sor -!.ce coflld'1'Uons ~t the ti me of eac·h rfive* 

d1 v1· n-~ '] add~ll"' u s:ed whcm ~nt~rf ng tlhe- wa tl!<r- from the, s1 de of a 
:sJ:'ll) 11 boit t.. Thi!!' 1 ~dder- is, rm aide- of' ga 1-va.n i ied s tee 1 ~ arid wlt-ell'I ~ n 
us~ ,. ft is held at the itorre-ct angle by a. pair of struts wli!i'ch 
hllild the l l;a,dde'll"' out fll"'OO'I the eSid12> o ' tlhi! boat. Th!!!se stn.its y 
bt! fo 1 d:ed fo 'r st-0 ril~e-. 

c.ast-i nn1 ·wejg'h · s a·re pll'<t:JVhled ·f ni two ·s.hes: ~O pounds a.n>!I 100 
pG.1,1nd:s. Bt1 th .!i. 1· ~e.~ a:n! u s.~d as d'.e :~:c:eind ~ ng 1 t ne we t gi'I ts. 

ca,n vas. toi:fl bag for e:a rryi ngi toi:> ls. The ba.g may be 1 oopcd O·Yer t he 
diver's: a 1 cH· it y b~ !i.e:nt do:w.n t 'h~ dt! $Ct!il:ldii ng 1 trn~ .. 

underwater- lignts •. ·if cmHl·f tfons permit, . ay i mproV@ th · dh~r 1' s: 
rrarige of vision. A varrie\y of H ghts: ,are u~fhble. A medium 
pressure l i9ht~ sa.ti d a.ctory to a dep'U!i of 150 · eet, us~s a nanna ll 
HHl'·watt ph-olbo·Hood bu'lb or any ot h~r bulb with a dhJ base. 
A11 uocte r.a te r l i gihh 'l!lUSt be subrn rged b efo·re they a re t u med oo 
a·nd ib@; tum~d ofl'f be r,o.re bei 1ngi ta '.ken {1Ut of ttie water -t1 IH'eYent 
breal\c·age due t1J H . 1 ,IB}d. 

a s topw tell for ti . i ng th t otiii1 di 've tl • d!;COJ!IP- re-ssi on stop 
ti1me- ... tra ve 1 t i . , e-tc • 

.SU'rf ace Su-pp l:y Ai ii"' St stems 

All !.l!Jrrfac~ suppl y a'l I" sys ·- ·em:s that a r~ to ba tll n tred for pol 1 u·t<!-d 
water dil v'ing ~· ri!! t MOlr"Oill:gh 1,y de SC f'H!,t!d ~ n S@cU (Int 6' 2 ~ 1 Oif t~ LL S., la"".Y 
DhM ng Marnua·11 0 '9llJ .NAV.S.!EA M'.94·-LP-001-'9010. Figure 1' •. 3 i 1 hi$.trat~s both 
1 docks i cte · bi 11 ~ so rl&c~ su.pp l y sy:st i1 nd a. wti rldma t mo-di f l!-d b~d · ~r 
Hmrfted space uSJe·. 
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SECilOM 16 

HEAT SlRESS IN E CAP.SULATEll DIVE:ftS 

Enc:ia.ps.1!.11 ated d1vers wlto st wort in warn con mi nued wa· n ri r e i n 
ther-ma 1 df f f"h:ul t,y. The· wa t~r need not. beo hot. Peep l 1e a.re SUl"plr"t sf!'d t hat 
l uk~ c:a:n be da.n ero.1;1:s Pa.s.t cX,periences show su:rpr1 s1i ng ·results 'n 
t ne - 1 'S.tres:s whk\h c - f rom s~emf n·gly b1 and $Ul"'l"(IEJJ11dfn~s~ The central 
thiread riunn n hr"OlilQh th..i!s.o va.ri ed !:(W>~·rf ·e nc~s i s ·hat ii n ~ 1 ~ c:~ ses h re 
wa:s a. restMt't1 ·on o~f t he no 1 pa" ays of h:ll!a l' os~ fir.cm the b()dy, 
!l!s.pec: 1a1 ly the a,b i 1 tty to 1 ose 'heilt by ~va~ora ti on. 

Then here 11rf! the ex amp 1 es of ITIN!n who arr--e s~vert~·ly H m.Hed by p1r-otec
t y,g clothi11g:~ Sold1i12tr:s. h1 r:hetnka1 warfare 9e·ar r:aii just to1 ll!·ra.t.Q w,am 
cl i Uc c.o ~d tl ons · t T"ll!·st but ,a,,..,e UM bl e t:.o rim~ di' g.. a:nd ma.rrn; either 
they co1 hp:!H~ fr-om he t stress oif" they ter)r off t ·lr -sk:s. , oodls, 01.nd 
gloves ich air(! c ph ·teb i p~rmeable. Roel.et ft11el handlers m1111st weir 
i :pu~~ab1~ coveraH s. 111id 1 t · :s evi dent at t h@ carmot wo r ll!: 1 o.: g i'f t t 
~ s hot. Vii ll"f 01.1s. meiU15 of coo H ng 'have !been t'r" . ed. s1· 1 h r ly ~ wo·,.l'!:e'r":S hi 
t c e c.a1 f ndtJJs try lfTlay h ve to enter a tan · <1 cl ea.n or r pair it, · nd 
their protcctiiV'e rc1 othh1g i1rnd re$ph· to1rs become them a.11y f ntolerable 'ff 
there 11!; no· W'a.y to cool th tmderneath the· :su 't. ln tlile riucl~a r in~ 
dustry , w-or ett!1. f n hot zoriies, hot fr ,- ~ dh.tion. a,. cooi:pl 1ete· cove·ra.11 s 
far p;rotectiorii a111d tn milrny 1ca:s~ :s; they arc: geff rous1y 'l!entflated with c1e 1n 
a:ir through fle:dble s.upply a:nd re urn ducts. fres:h ai'r' i'S v1 tal J tmth 
beca.·1.il'Si? \lfe nru st consume ox.tg~ni a d dump C02. nd b C.3US·e we have o 
d1 ss, pate metab:Q 1 'i c heat. 

Los f ftQ I @d t f FOO! the Bt1dy 

T er- . l bll hnc.~ in air ' nvi'ronmr!.n ts · s we 1l s; 11,1dt e • We iJ:re ilcC1fS-
·~-med a· lbehgi ab1 ~ to re!]ulate neat 1 o.ss, in a lfllide ran~e flf t ~r·atures .. 

aJid for 111 w-~ de n n e of ac: t. t vi t i e·s tJ:ia t v.a'fy th!< ~ terna 1 h 111roduc U on 
eno u:s1y~ w ~n air tJt::mp;etab.lre 1 s well1 below· s\1 n t erature of JlOC 
( 91 Of).. e~cuJgh lheat flOlli!S to 't!'ht1 ·cold 1..- so t ha ·t. 1111e lose i nt r an -
9fmera ·ed he-.a read ' 1 y. But as soon as. e • t r t me air i ·s •4!rmi ·Or 'the hea. t 
[IU"<>dm: t i 011 ·is hf g'l'I ~ or bo h ~ ncrt ~naugh ea - ·f - 1 os t. by ei:rnvec 1 ve: tr-1ns fe.r 
a ·1 Olile. e re·s~ lt t:s. tha sic: in tempeit t u re " · ses • ~ nd u soc { 9S.OF 
sw@'.ati ng b~gitns. As. the swl!'.a evilporate:s •. i t c:oo·h tile sk h1., alf.ld t ne 11 
b a 1 a nc e 1 f-.e s: ..Of'I! d. W'ithou thi s ph.)o':s 1o 1 og" c 1 l"esponse ~· man u l d 110 t lb.e 
ab1 ie to· H ve f I'll s,urrne r or f ll'habit the de.s.(?>rt'5 and tr"opi c:s + 

Tht! met 'boHc heat to b~· di s·s:]pated ra r'tges frcm around H>O kc ·1 /hi"' at 
re st to 300 and 600 k.ca 1 /hr dur ·i 119 no rma 1 phys 1 cii'J.l ll((l 'rik_. [ ,n heavy effort 
ft t mlln ,can :;u st.a in 1 e.v~ h 1 · ke 900 ·C!'r' 1 1

1000 le a 1 / hr . In comfor-t abl e air 



tie l!·raturcu:, surr fac:@ n~at 1 oss by convtJ:Cthm ts a.round Sa ll:crJ:l /hrr, 11mll 
1nsensib1 e water ·~ os.s acco1Jnts If or 1 noth@<r 50 o:r so by evapora t t c>r:1 . Th@ 
co1J11 ng from eva'Pora'Uon f iiWeat is ii pow-edul a.ddiHon. If a. liter o·f 
sw~t ev.a!fllori tes t n an l1~u:r, i 1:. tall:es 580 kc:a l ro. t heilt w th ·ft. A man who 
caonot evapor,ate his s~at is in ·tro~b1 e 11,anless you .arrange l<l· <Cihf1 1 th!! d:r 
here ho worts, ·o·r supply ht witn some other ro - of dh•ect c:0:0Hng~ 

T~1eran(e Li its 

Wtu:m yo.u ca.n:not li ose 'heat as f st ~.s y.olll f!llfke u. 1 .You s:tJC'rji!· ft .. 'Hu! 
ques:t.i on then 1i s, how mu.ch storage ts tia1 era.t>li e? The f1Ui ck an sw.eil" is~ l :50 
to 2:ilJ(] 'kc· ~11 . So 1 c:-onshfer"i ng tlhe ho11·t g;eneraHon ir,ate, it dces nort tak·e 
l · ong to accumlll1 ate too much ff hea'l 1 oss :pa thwillys are slha rp'ly res trkted., 

Then:ta 1 m:~ @;ranee 'f'or 'heat 'f s def· n~d f 11! a number o,f l'Rys. There is. 
to 1 era noe fc1>1'· ~eat denned b,y th£!· pers:on1 is a.1>11 i ty tro. th!i !l'lk., re111 . e·r- I' a,nd 
so he probl ,emSi, s ~H~ait s:torage· acr:.11mu1a tes, tihi s SOll"t of cognitive. b.e
uvt oll" dei;Jrad~s f "f n;t, then psychomotoi" :per-fcu'!Th!l. nte ~ As a :r1JJ1 ·~ of ·ttu.:1mb, 
these per ronna.nce 1 i m1 t ·!i .;n·e r aclu!d at about tllil:r@e-fou.rths e amcu111t of 
he~ ·t :s toll"ag~ ·111111:1 c·h de ft nes phys" o1ogiica1 t ,ole r· ,n,c:e. iPhysf 011 og fi:a 1 · ol' Qora:nce 
ro·r nl'.}n-compensabl e h:ea t s torag:~ ca.l.!!se s ~ 1 n ~ 'r"esti ngi s11Jbj ~ct, ttnx.1 e~y t ht gh1 

hea:rt r.ate 1 ris.1ngi :rectal ! t.mpel'"atur&, h-eayY srneating, pa11or around th~ Hps 
and ey,e·:; ~ eictr--eme· res t.1 ~s sne:ss , and then 1 on o'f r.::onsc. i ousness. Th i used 
to, oo Cill 1 ~d f ipend'f ng heat s t:ro 'k~ .. 1 t hi!'PP£!'J!l:S, whe1n ab0i1.11 t 150 kca 1 of h!!a · 
iha.s been $taii"ed 4lndi r-~tal t-mperatJJn f5 390 to 3'9 .• soc tabout 1030FL 
H t hQ ma n canr:mt be e;11.t:r-act,ed from1 the heat e-xpos;ure h~ progreHes into 
cH ni ca 1 tma t s t""cke, a 1etlha1 medka 1 -· - rgeincy. Tlhere nin. "'~ been ca.s;es of 
heat strot-e 1·n tlh~ i:Uvf'ng ·l ndus.t.ry ., usuaHy in c•ompi"essi'on ii;:h.amb@r!ii bu't 
a ls.01 'in dtvj!·r".S ii n tme watc! r. Di ve·rs worki n9 ·f ni the ,r;ooH ng <:a.n. ls and l"'~c:-. 
tor r.::ores of nuc l e11 r gene·ra t 1 ng p 1 ant a.re subj ec tcdl 't<CJ water temperatures 
1· n ~xc e·!iis o 4JOC ( 11 Oof ·~ • 

Despite the absence of doc11rmented i nfor'l'Mtt on, 1 t l's. stn 1 prJss n:1hi tc 
:S.pec:u1 ~ te on h·DW a dlhrer in compl e-te wateo.-pi"'oof ii!ni:-apsulat~ :rig drH:s gets too, 
llt!lt in n d1 y ~ wa~ r·. l f he l!lre.f'rli! nude~ h1 'S: i'k in temp~rature wuld be 
the .same as ,.,~te·r t.empeii"a t1111re 1, and w.ilte-r·~ski rr1. temperatures from abc ut 2ao 
·o J3CC ·wo1111 d be ~11)JI!forta b'1 e ~nd an !IN lhlea t d fis.s f pat ion ev~n during hard 

wol!'"k. 'II_ te·r 'fin c{l:n'tllct with the skin 'has ._ hf gh c .ipac'ity to carry off 
hea. t. 1-kl\l\lever ~ • r ~ Slll1i t f s p'l ac:@d be-tw~Qn ·t he slki n and Ute wa tel" I t he 
thermal s1tui1.tiol'! ch· 1nges. trema r kalb1y.. Uec11use of con~ina nts in tlh~ wuer-, 
the. dh1e - st be totally hola ·ed f:r'IOrn it, 

H~at tr,ans. fer fr1;1m sk. ~ if'.I tic wattH" i's h 11mpere<I by We 1 oss of frel!• .con
V·£!cthe 'll"!Ulis fer from :Skin Q - , vi ng wa'l-1!r bl:!c:l! u s:e -of t!he phy s:ka.1 bard e·r 
i l"llte~osedl by ·tin~ su ~ t. So nIDt th:e b(ld}'· he t , st pas 5: by cond111:~ ti oni f . 
-skin to suit~ by cOJ11di.a1t:tion th ·rou ,~h t he su'i t r.iatel"i. 111' ., a.nd t : . ri to the •ater. 
'the tM c'lcer th~ :suit terial • 'tire s1' owe.r ·t he c0inductfon t. l'rrcug·h it ~ If 
iundeil"!feal"' a 'l!!'Cll"n , i't further sl ·ow-s ll'!eat tra!ldel" .. 

The!- d1 "er moves about and does soml! wr11c.. Thl s rcq1ri re:s. n.st:1 e 'l!l'ork , 
arndl th:e t remp.!ril.tun! f n ll1iiJ o:r · SJCle·s rises fromi 4round 14orc to Jacc. 
fh@!n!!fcrre, tile .skin cvt!rly f ng tJlrf gh .and. ann:s a:111d torso gets wairmer- tt'han ·i ts 
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usua 11 330C: .• and SQ on is ~a · e nowgh to t ni tt te swa t :f g. It ts iJssu . di 
hat the wU:e roof $1!1!it a:nd 1underwear, iho v~ r tlh'f n ~ !ha:v ·s:Sgn'i f1canrt1y 

d.ecoup 1 d e mil:n fr t l'!e wabrr ~ and d re( t he!. t dhs.1 pa t:f c:n 1 s ser1 ou sly 
rre:stl"ic ted. N.ID11 , --'s s~ufn.9 fa.i l s to ecol because t here ~ s no 'flfaJY f'or H, 
to onpcrrra te I' the sl\c: f 1'11 f s, not ciool ed 1 &nd i ts t@mp@r11.tu:re r ises even rnore. 
e ::i . . n e h-ea t genera t ·on con · ntres qu ck ly from: '.O:rk: n H as t e 

1J11 tabol h 11.e~ded fo 'f" J11.:1 s:t ~ef ng .a1 he.. - e:re h no ~..-e for lie hea.t o 
go . so it is. stofl'led. 

Stcire-d lt~~.t c:anr l:m to'lerat:fJ'd onl y to .a certai n le\'el--!l lev~1 ·wh "d11 
r~ru tns to be. estaib1 hhed for tM s; parr - icular ·condl'iUon of w-o,..k and t he 1 
res:tri c U on~ As a guess , • t i's 200 ik.ca l for t ~ bf! g1 nni ng cf perfonnanc;e 
ch~nges~ 

Stio rr~N:I hea cat! ses t he body t£1mpe-ra. tiUr-e o rf s<e •. Once lie su r filce 
U ssue~ Ii aiv-e r1 sen Q near tfJe i nter'n 11 t - ~r-ai 1rre, 1 · ·abs onl y 60 ·C 1 
o Uti s~ a. de91re-~· of l"'i se in c;Qre tempera till i"'e. J Ml(!I diver ~ s If" t ng a · 

an e.xpe<: t~d rate of 300 kca 1 / hr.. th t im t o gti fr m 370 38DC r~c-ta l 
tern eratur>e is !)lilly a - 1nu t~s ln 36 minute1s ltm w-oul dl bave ..-eaC'~ed 400 • 
Too ho't Of c:oi:rrse there · s .a bun d11p t ·f of l:O or 20 mf nut~s bllfore is, 
so the to,tal tf , i s. probably <4!:5 fl'lutes. It ii:s. ful"'thi?r" assum@d that t hei 
water temperatul"e s no · :so Mgh t hat it C'Ol'ltributes di rec .:ly t o the 
th.em11l bu·rcten. Th is a,ns th3t t he :seen rf·o s mild aipply or "a er 
t · -~r tuf"es b;c en 2 so and 37oc. 

If a ma.,, had · 01 iivor~ i n . \a e·r" ~armeor th.in JJOC, lie !f!!O'lll d ha¥~ to 
sto r e- t!<J _ 011'.11 ) h 1i S OW . illbO 1 i C h:ea , but h. · il(h'f Ch 1 l!'a Ke'd' 1 fll, . hirou9hi the 
sult .as l l. So hi:s tf o tohranc'2 woul d !;)~ even s.Jl<ff , , •• 

~e gre t d.Ufcnmce b.'f!'bf en t e enc p·Sl!1 te~ d vi!'r and a ma n doing 
the !5'.ame work i n1 w1u1n fr ~ s tl'li:l t ttm ~ ; ~er c:a.n:m; 1 ose !heat iby swe·i i ·r:ig, 
t'hough :~'Wea t Ile wi l l • 

H'e - t stress • 1'01\ ·too r"1 "' 

Far fl)() ltor'i ng · he body '$ l"e-<:o~r.i ti' 'i'e a 1 H ty to exce-ss flileil t ~ one or 
mo re of t he r.01 low1 ng techniquH~S· s:tlotil d be ·us.~d ~s, s.cr~eri'f n!J mechan1 sm1. 
In tile moni tor1ifilg of 1perso11nl!!!l. bot h. di lt'!!rs and surface supp.or · enders., 
~e,ariing m erw·1ou.s clot~ ing sho1u1 d c"O nee when · tie a fen temperatur. · ·s 
'700F err" 1bove-. Frequency of 11it0<d n s ho1Jl d f nc re Ase as the i e 
te e-ra t11rr·:e ii ncre~se-s or ~ s s 1 ow recowery rates re ndii ca t~d. Lfhe 
t erattrlres exceed e!!iOF" r-lker~ ~ hotJ 1 be DDn • .-o red for heat stress 
a · ter e'ite'l"y work peri Qd. 

L Hll!art ·ra.te t'f-f1JU shou1 d b~ - a.sured by the ra.df a.] pulse fo·r 30 
se.cortds as ea r1 y .as po s:·s, 1bl1e in t hll! r~ st1 :n9 p.· ri od. The HR at t he 
beginnfin!} >Of t!h!l!' Tes·· peri o-d slJoJJ1 d 110.t x1ceed 1 lO rbe ts -er 
ITllf nute. If hei HR f s hl gher·, he nex wrn· perf.o d sho 111l d b 
short! nedr by 110 m1h:mtQs for 3- } ~ -wh He h 11 'lilgt h of the rest 
pel"iod1 stay:s he S-illl'le* Ir the !l>'Ll!1se r-~ t~ s 100 ~ 1U p r m1 nu·tic 
.a he eghln'ing ~f ·th~ nex.t ~st pe·rfod. he f·oH 1awi n o:rlc i;yde 
shoul d he- s'horteJt d by 3 + 
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2. 'ody 't ~,. t u re ~hould mea·s,ured o rally with a d iirrica.1 
e noomet r as ~a r-1,y :s possi I> ll f! t n t t"f' s · perfo .• Oral 

t.e'l!lpcnturre rnn ',. ttl ·tie9fo'11J19' of t!h~ r st per5od s'hoLJ1 d not 
exceed 990f . n it does , t he li P.~ ·wo PIS> r ad shou1 d be· 
s hort!-nedl hy 1 O 1 nllJlte:s (or 3 L. wM 1 tlte 1 e-rigth of t e re:s t 
pe '<:ut 5t.tays t he S~ifl~. v~r 1 f t @ OT e c@cd's • ?OF <r" t ho 
begi nni ii9 ~f he- nl!x pa·rl ·r:u:l ., · Q f o1 l' owing· r k; cyde ~n.ould be. 
f lJ · ~er s; ortened by 3 . + O"f !; ould. bl!! m surred agair11 a ; · P. e~d 
of tlu! ms · p1] ri od to · k Im t. i Iha· droprped be·ll o.w 990F. 

3. Rc-dy ~ti · · r 1 oss 1[ BWI. ~ du · o s at. ng she ul cl: be measu re~ by f glri -
i ng t work r i n· t · morn ng1 a d' in It~ e v ni "fJ . Tho cl ot'l'l1 rig 
wor:n should b«! sim hr at both f ghi n9s; prrefe r ab1y the ~ark er 
should be nu~e. he sca·111!1 snou1ld b!- • ct ur-a.te · o plus or m1 nu<S 114 
1 b. INL s: oul di not D:r:cel:!'d 1 . 51 of .· he to a l a<ly we. i g h: • l'f 1 t 
does . tite wo rte r s.houl d .b ins r ue d to· ~ nc ro11.se Ms dl11i 1_v in • P. 

o f fl l:lid hy t he wef.gl'lt l ost. Ide ,Hy, · ady f1uids hou·1d' a n
t~i nEd t a constant h! Yel d ·r1 9 · he Ti: day . h requ1 ~~ 
rreplac: · nt of ~ 11 lo~ h1i swea a i.,i lL 

Goo tiyg· n k s;· a nda -t-d$ . st be il!lil t n tai f ned b · 
.., lo · lil i ng ~ d d fly <Show r-1 ng. Clo 'h1 ng sfil-0u1d 
u r;: ng Fest p e r"f .ods.. Pe·rso n s no no i cc s.k -

c.onsu·1 m dkal persori·ne1 f -- ·i te1y • 

fr-~ 1.1 n · c naingic of 
p.e mii tt~d o d !f;)t 
f)1'Q ' 1ems s~ou.ld 

Env ronmen.tal c::ondi Jori of uride .a e r op!!< rai ions ca no·' Qoly .·ry 
f h he Q9 q·f can ta na ion tiiu ifl so with t p~ r t.tre. Sev ~ ly co ltl 

co , i 1onis in the· ~k~n1 ty of 280F re nO>t unlll'SU·ill l fol"' wrf niter or -n:tk 
1ope-:r · -nn$, i.llt 1:1~ . fl i.za hm f 11 1ila Wiltl!!!il" sufts ha.ve drra tlc 'Hy 
~xt~fflde(I tie d i'vel"' ' s dt1ru1 on a9a.1ns. col tiµos1.1r:e 

1'l for 

the. SUS page '1 4~(, pro v1 dC' 

h11 too n ·r se ti !PS c r t~s s t h'l"'e cj hers cfloy wi I ti 
SIJS $1.1 t ' s. c::oo 1 ~ ng sys.t m. AO te ,. p.e.il" 10 nni :r:i 
~" l 010 ' "'·· he 1:r rr 'nc~~!i~d 'f 
t-.ody c:or t er url!' ju111p d f · m 
SU' · f~ r"ed S~V(' re :t:i 
tes t · ~nk. Vea ri~g ~ SUS 
we~ ab ·l~ to ~tay 1.1 d rwh 
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ieel"t'i·se TC~tines with no ev1denee· .of· heat stress.. ~hat' :s; '!"'@ ,, ttlil!'y dtd 
s.o ·fr n H 20 , tcu·, !<Yen hot- f!!·I" t'han the di!Y · - fO·re 1· a;nd s U 111 !!l'\gff 
!11!.fMli'rng fine .. 11o 

B¥ tbh ti' ,, the SUS: su1·t and cHfh!d l'll!'ll"'Si·Otis of tl'IO COITll'le· rc1~1' 1y 
a"t1.tl· u1~ :sarits and two hel!!!ets . . h.ad! been td~nUf'ted' as ll!!ffect:fw for di"nn:g 
in can.rt· inate<I wa~rs.. The S'US su:1t rill lha.v.e a worldng tr'tlHt!le of HlO 
degrees.:· it will wam dt ·worcS in bela.w freez1~9 • ·ateir as cj) :'d as lCJl' and 
water as; l'lot a;s.. l loP. 

F'iguires 16~ 1 .and ·ui. 2 s o!irl ttae deve1 10 .. mt .and use of ·I real ti - - heat 
UJn!>Or sy:si t i nc:ori;i'11Tatedl i ntc the itH Vll!!ii"' '' :s ·· d1c111 mn·f ·"O:r-'1 ngi h<a m.e·s:s. 
l'he ~tal tl!U!n11l pn:ib~ g.ives ao i!i(Curate reacting of body 1t:ore t era-
t.u ~s Cl f the dil"verr undH' vad nus wornk 1 i)aids a.ni'.1- ;envt rnnlll!nta 1 c:·crrnd1 ti ans. 
An1 add:tUon1J :!.'et of thermal s.ensor-s withit'n 'the '1'1~1 . t nitorr hei!t. 'bu11'1du:p 
w-lthin tM! d·h r@·r-1 :s tmad area., Whkh C:~l'll ~ conrtr-o,ned b}' Vl!!nth\'lg t1he ha.t 
rmore f req~ntly ~ All senso_n hllv~ _ h!8:rd: w.h·, 1 try through Oe suriaee 
supported ldli H c:a 1 to .i) TS J 4,00 tel e-t.hemO!lteter. 

U 'f !ll: h of He il.t :Stres,s. 

.[f the ll!io.'dy • s; ph..f.s1io1 o.g ~ c:111l prncl!!'s ·s~s , atl to at 1nta·t n a mr 1 bt1dy' 
tempe-n ttn1~· ~cause of eJCc:es si ve lle"at a nwr( e>i" of 1>h¥:sh::a: 1 reactions. can 
occur ran~tng f'n:im, 1i l d (such ~i:s h .t1· gue' ·frn tabil 1 fy ~ ,an1ti ety. and 
d!e .a~ ·c.onteJTtra.tion1! dex.te·riey, er movement) ta· fatal~ Standard 
ref'e:renc-e book:S shaul d · co:ns1111lt@d fol" sp cifOc treatm 1111t .. 

Hea. t-re l a e~ pro'b,1: !!: a re : 

~t NS Mi: c11u sed: by corrU N1ous e,;po5u re· to 'neat and id 1. t r 
and; a.gg:ravat~d li!.Y chaH:ng cllotlt:!~s. Dl!c'li"@as~s ability to tolerate 
ne.111.t a·s . n il:S being a n1riis i1'1c.e. 

He.at era~ s: cau 5e.d ,by profu·s_e p e·rs p<f riati o:n ·w1'th t nad.equate: n ui d 
f:iitiie· an 11::1hemca1 replaceme:nt f,esp!eh11ly salts.l.. Signs~ ·muscle 
spam ind ·pain in: Ue e:ittremtt'l'e$ and ailu!!OllM!n. 

Heat eJCh:_ ust1 on: caused by t nc re~ ·~@: i'.'. :stre:!l s: on various O'".!iir15 to 
~t increased de111ndls to· cool the be:dy.. Si9p5,• s.h 1low b~11rth-

1'ng; !!litlr!, ·C:'llo1, ·.ht :s.'kin; profuse- 5li'eatfng; dH:ziness ,and! 
hss:itrud~~ 

IHl!a't s:trnke:: th!' · s.t s vu•e fo of lie1Jt stress* 8od;y ·_st be· 
cooled 1'- ediatel.Y to prevent severo injury and'/or death:. Sfgfis 
and s , - toms; are t red., hott dry s.~in, no pe·rsp11ration:. nausi!a; 
df.z.:zi·nes.s and ·eonfLisfo:n; ·strong t rapid pulse; coma 



3. EKG p·1 ck ~Ulp'S ~ He 1 met 4lild R11-eh 1 
· eq>ttrilture Pr obes 

Fi 911n·e 16. l dica l Mon i tor Harness 
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Med i c a 1. Mon i tod ng1 
ff,ar.ruuiis I nte1Ff !!Ce 
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SECnr 17 

' EDIC,t;l. MO lTOfiUNG 

Pe-r-s.:pecti·vei on Response Ti! E'~pasure PotenUal 

Ha.:ardolfs ,teri a 1 ·s TeSJPoi'!t5e 'Per-sonne'l :i both the dhei" and surface 
$1:1;ppo.tt ·per.sor.mel ,~ n lbe expas'f!d to cond:it an5 thiait arie typ'ict1l of na·nna1 
occlifpcat.10oal 'Hpot.Sul"e$~ Ther-efioire., Sll@ct1.l i attent:fion shou:ld he g ven iwhen 
developing ·liiedt'i:"111.l· sunetfllii.:rice iPTIO'!rraJ!liS for thh type orf wo1rk.er. ni.e team 
1membe:r C',tn be ,e_.111;po;.sed to thousands ,of tox1c ,c: li ·tc,al:s that maiy or may miat 
be· ~denUfti!lli.1e- J.t the u .·· of 't'eSp°'1'il'.S'e' !Even if the· substantll!!5 i!rre. tdentt
f1i!d~ po.tent°iil.1 heil.11 1h effec''ti of expO:su:r-e: to these c:ltemic1h or •btur~s 
of the ,cJheiili 't·ill~· s , ima.y not be lc:nawn S.ome o.tiler dliffe:rence:s :tlelwlm the 
nGTNil indu$vla1 wrket"' ~ndl t 'lie response team1 · ll!!r af"ll!! a<S f'olh1ws: 

L Usually t.M n!!!pcnse tc . ll!lell10er 1 ·s ie p:asu·re to barariclo s substances 
h rehth~ely shciet in dur'81tton nd - pi!!nd!:nt prtrmarny on tlhe 
l~n;gtn; 1of the clean.up OSJ;e:r"l!t:f ,on . 

2. lndustr1' ia~ exposures ~f"ll!! c:o-ntraHted by engtnl!!@r1ng and tnd:UstTf al 
lhygri-e:l'le 'Pt~cti ces ~ HO'liitever., ':t~ r'e:SP<Jnse teal'lll _ rr' s sot:k~ o'f 
'l:i:t·o·tecUclil f1l"'Otlll ex tn;ure ·to "'1a.z-ar<fous su'b•st.ar111c.e.s 'ilS rtJSl.!ally pr"OpEr 
•rt pr-act1~s an.d prnpu utnf z-atfon of per:sonal p'rotec:tive 
equ1 - nt .. e.1g."' g'loves,. r-espii ratO'f"St coveHllSt chemical su its ,, 
lboo-ts •. e·tc ~ 

J. ,Gene!r"'a'Hy :io ii rnlus.tiri al e:icpl'.)SUl"@.S evolv~· tFro. k:n0tm subs;ta ncrl!!s Hd 
souroe·s: whereiJ.S Uie response team - - er ~JI be e.1<posed to 
sub!rU'nCJe-:s that ill"le un no.rn ·i 111 ~e ~· ql.i ,11rtfi t,y. C~lnc:e~trati Olii, 1e:t.c. 

Prep 1 ai:ement/Pre=emp1l oymen·t [n!lri n1ti OM 

Preplatenenit ezttnit'atfio:ns serve n 1essential ftmc:tilon1 'f'n healt-h 
~'l!"ff'fllanoe b¥ pnivid~n.g a histoiric111 .,;c.ordl of pr"e:;f,ous e~posurest 
t nrfi'orma tf iCJn onr the state "1 f . u U th prim·· tia ja1 nr~ nrg· the te · , cirnd a 
base 1i ne f'Ot" oompuhon.s 'wi th 1 at..er h~ 1 di obsrl!!n1. ti ions.. Pr@p 1 ace•mt 
e.;(am1nilt.iicm:s are us:ed to ·en:sur-e: titat worrle'Ts aT>e ~tty-sicany able bl, use 
pe~onai'~ protect'~'/@ @qui nt. iEmp,loyml!lnt and d'h::al hht.ory~ ii. p.hys,ie.al 

1exi ·na,ti,c:n,. iil'ld b'i1olugrka.l nitO'ring are elements; of f __ e ipreplac:~nrt 
e . _ tnat1ian andl s.flould be ta.no.red! t.o tfle specific rtaz,arrds of U.e job tmde-r 
tons;t deratfon_ 

HaHn:toi;.is 111terial r.esponse penionne1 •Y be 7\e;qutired to utilii:z.e 
protKt.1 ¥1!!· re:spt tri1.il:Jo.r- .e-qu f~t~ 0.C(:up.aU ona.11 Hl!!il U:h and Saf~'ty Stand:atd 
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29 CFR 1910,, p·ar-t 134·, requires. tha.t no - loyee b_e 1usigned to ,a t4st 't:hait 
nqutres 'the us,e· of a resph·a.t.or- unless · t has been dete,.rmine :1 that the 
iP 1"15ion h phys1'cally ab e to1 per"fo - iuod :r such condt ·t i ons.* Tne baseliloo 
evalua.tioo 'Should determine· 'Ith t.hell"' a te' er- ca:n utH fze res·pf rat-ory· 
equt nt* Once a: detetm,i nati on1 ltas. been made, a.s to th! pl'l~s 1c:a1 ilbil 1 t)' 
t.o ltellr a rll!!sp1 raitor uid perf:onn: ttie wo~ ta:sk* a period1'c r:ewi,ew af the 
1efnplo1ee's ·111e:alth st1tus 11

' s.t.iould be de·. Annu111 ev·aluatioos are c ·. =n 
practice. It is reconnend.ed that p~s1ch1n wftti k.nowledg:e of puhtonary 
dt S.'!la ·s·~ !nd re spt Ta.tory fPil"O'tt?Ct ·on pratt1 ties shou1 d dll!!tre f ne , t. llIIHica 1 
factors. are pertinent. 

P'°'t enU1.l ·r@s:p1 rator wea·r·et'S sh.'Ould be ~ie.m1ned fof' 11ny @v1denee of 
're.Spi ra,tor:y 'f . -ti 't"il!H!nt suet! as. empt!ysema. obstr'lt.ic:U ve 1 ung d f sea.!:11!! It nd 
bro cni.a.11 as · -- . These condlttions. ':I' j ustify f 'orbfdding a 'l"'S()tl to wear 

res..1:rf rator thait rr.e·strii c ts t nha.l 11 Uo111 an.d xh1fl at1 on., but wo.u.l di al ·ow tn 
i ndividual t he a:btllHy to perfo 1dequ1:t.e:ly in a cont1i nuous- fl tM!I supplfie-d 
afr d:ev1Cf .. Dth'!!'r medtca.1 condtt1ons t hat may prie·venit ao e.pl 1oyee f'r _ 
wean·n.g :a respi:r-ator ight incllude : dt&bet~st epfh~psy~ us·e of -c rtafn 
dnrigs. i , skin sens 1th f ti es, lt'f'S -· .. d'!ro1n·fc pul ruu•y obstnricthe 
dlsease~ and COii"'~n&ry artief'y disease . 

Thi!!! primary !'1 · nt of a~ t>ase·lH1e - _dtcal ewa1 ua·tion ts th~· comple
tfon of .a 1comp,re"1 ns t e die a 1 he 1 t1' tits tor-y f o. .• l n add·f; U O'n, an 
1CJccupi1Uonal hi ·s:tol"')t ques U01111aiT1!' should be ·c:o:mpletEd __ so _ t'hat ·poss'f'ble 
-pr-e-ex t :n i ng expa·SUl'e to ch teal! s. c·an bf!· t:l"ac:ed~ T iil.b le 17 •. 1 gh s 
e.Ka- 1 e.s ii)f' b!ll s1 c piU"Ull!tien that c:oul d be c:on·sfdered i n i!I n oecupaiti ona 1 
11nd !TM! die al' h1 s tor;Y a'!!Sessmenit. 

lbe 1cuirrent. gen@'ra 1 EIPA ;Medic ,1 ni tori ng fr~-gram: re~ n.dat f ons are 
·to p-rov~ de a tompre.1iens1' ve bas@1l11 ne .eJi:uii a tf (111 f;or pa rti c i panu f n ·tl'te 
P'trogrram* Spedfh: medical nitor"'illtg farr hn ,rdouis rnatena,h re.sponse 
personnel h under de-¥efo nt and 1s due fo-r.- r~le-tse· f n1 th@ fall of 1'983. 

il'eriodiic IJV)nHtiM ng s'" ... '.'ld t nc::lucf.e,. a.s a in'im • ari 1i'1ter-f diul 
_ d C1tcupat1'an11l Ms.tory review., a scrl!!-en ·~ 1ng phys·fcal @x.am1n tittn~ ba.s·f,c 
bloodl -.nd trr'fne laborat..ory tests, and a phys 'c iao ' s eva1uat1an . Th!> 
mon·f to!l"'1 ng 1ex!Url na th:in should be ·su·pp 1 emf!".nte-d· by p-rocecfin•·e-S and s.pei::i '811 
test.s anly as warn.nrted by ·e.xpo>StJre ·t.c 'Sp@CU'1i(; signfftca1nt haurrds or 
s resses .. 

Eac-l!li 1 ndhi dua.1 s.n.oul d rec -he a b~s 1 t panel: of b1l ood c:o:unts arnd 
che.h tries to eva l u -te b 1 ood~ fomii ng •. kt dney. H "'er. allild end'.oc r1 ne/ 

tabolic: f1,i1nc.tfion.. The f0How~11t9 blo1ld test are c:ons·fdered to be U!e 
t ni mu de 51 Tabl ~ ~ 

Q 

0 

0 
0 
0 
Q 

(!I 

WhH.e blood ce 111 1coun t and di ff ie-Tell'liti a 1 ce 1l t.Oufft 
Hemoglobin and/o~ heaotocrit 
A.1bu -~n,. 9li:>'bul1n~ and tot.all p'rOte~' n 
5e:r"tl 9lut&mtc: OHlace·tk . transa inUe {SG(JT) 
Lact1 c dehrydrog~nase ~U»il l 
Alkaline pliosipha·use 
Calcium 
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TABLE 17.1 OCtu:PAflClN:At ANTI KEDlCM. HISTOR.V MstSSl"'EHT 

0c(:upathllnl l H:1~ s to12 

l. Pr-eYious EmployeTs 

2:.. Occupatt on/ Pie s:1' t. fl ·on1 

3.. lndustrhl Proces·ses 

4. .Possf'1ble Che!ntcal Ex~(ISllU"~S 

Medt ca.'1 Ht :!:itor-r 

L s-s. k Pbyst cal Par·a.ete:rs., 1e ~ 9~ t .ag,e . sex, hei g'lli t 

2.. Gel'M!itk Hhttlry :Studi@S. (miaterna1 /pilterru!!l/s.tbl tng:s;), -e~g. :i 
dt a be toes.. b:Yperte1nsi on 

J. Persono1 H'e111llt!h History 

a.. 'P .5t i nju:ri es/'f 11 ne-5se s 
h~ A11erg1res 
c .• H'ypersens flt int~ on:s 
d.. Current rned:t c,ill 'thEtra.p1y 

4. EJi:e:r,d se lf•bt ts, 

5. Porsonill Habits 

a. Ci ga.rette smot i ifil9 
b. Alc:i0hol 
c. O'rug use 

o !Phosph:orus 
o 'Lfrr1c add 
o 1C.r1tilti' n·f ne 
o 11r'.ea nt tro~ n 
o 1Cholestei9(!1 
0 Gll Pt!!OSEI· 

Eac:h response team ·ber should niave a r'(1:utt ne Uir"tnalys·fis that 
~Cl· r:l 51 :s'ts of tlhe fo'l l cwi neg : 

o Spectf1c 9rawtty 
0 p'H 
o Mf crorSc:~pff· c exa.1 nilt1 on 
o Prot·ein 
o· Aceto'ne 
o G,luc:ose 



X-Ray--
A baseltn~ reties -.-..-1\~ shool<d. be a s.t4ndard 14 x. 17sf1nch P-A. 

1(pOSt~rtor-anteT10fJ1 exposure. The· h ·teral Vle'W iis not lll@C@HU)l' fOt 
rout·1 ne scireent ngi !JHH''POSH , The X-ray ay be obt1:1 n~ from 'the eamt rm1 ng 
phystc-fan. I local TadiolOght, 10r il l~al iho·$pt tal. The fili! .Should bl!!! 
re--ad err revtewed by a board...c:erttf'fedl radf.cl!log:U,t or othe'I" c peb!nt 
med teal ·s~1al ht.. SUbsequont p.ei"lodtc c hest X"' 'll'ilJS should be p;@rrfo'mtedl 
only wt:len. 1cl'in1tc-aHy hidicated a:r:id 'Ht u a ,,;outf n~ 'llM!HUll" , 

El ec:trocardt ogtr'\ - ~ --
An e·l ectroc1 rd'r1 og ram s.ho1J1 d be 1 nc·l uded in the 'b11s 1eli ne e~ i natt Qn .• 

Or-dlinarfly n should be of U.e stud1rd 12-lead r'esttng type and tnterpretedl 
by l!ilA t ll'llt·emif St r01r CaT'dl101 ogi 'St.. Sutu:equent pe rliod'fic e·l !!etroca rdi Ogram& 
sflould be obtatned only wh1:r:1 recOll'lllended by the 11txa.rn-i ning p'hys.tcian, 1n1d1 not 
ai s a rouU ~ a·s:r:n·e. Fi QU11"1!! 1 7. 1 shows l 'tht"H' 1 ·e -d D.G pt d:iJp Hct a 
l t f~alc 4 hH rt :moni tor f<:n· -rea.l time tr-a.ck 1' ng of llllOri: stress. 

Pul 1mona ry func t1 on- a 

PUh1JOna ry function testing 1 ·s de·s1rab11 e- ,u a. p!!:rt of the basel f ne 
exaainatton. lt !!blY he t nd1cated pe·l"iod!fc:1·n .y foll" 1emp1layee5 .at respi ra.tory 
system rhk,, such .as tho!:!' w1th sign,iff u .nt exposure to tox.tc dusts and 
i' rn· tarvu~ As a 11111rrf111>.um., it s!houl d cons ht of siaq>1 1e te5ts of lung: 
ven·t11ationi : forced exp~ r.atof)I' wol in OJ!e s~c:ond 1(FEV1) and ·forced 
vfta 1 capacity ( IF'!IC} • · 

V,orten who ar-e ·s;1gnHfcanit11 @Xpi:!:s.ed ttJ certain ~esignated lllMlit.erf ,ah 
r-equi re add~' tfon11l sp.ech1 proceduire5' 1'1 addH1i:ln tic· the ~1sic pain!'l of 

tests.. The :ptlts~ctran :s.h:ould det!nnine w110r is in Med of spech1J tests 
after t"eVt 8111 ng the M story forms ra!fld after c:i:msu~ tf ng 'II~ t'h supervf $Or"$ 
andl/or -di c1 l on1 tori ng COG rdrt nil.ton and 'h~a l th and, n fll!'ty ites.t gn:l!es,. 
Prowfls,fon should be de for repeaUng t@·sts 1ii'heni necessary., C(msuH:a.ttve 
an UUnce. t ·s avail riJbl e fil"'Om the :EPA Occop,-atfonal M ·al th and :Sa f'ety 'Staff 
f.le911.rd1ng s~da1 'tH ~ . 

"-bi'e nt ai1' r · n1 tori ng:g-
Whn e- not ~ tnre m~i1c~1 monitorl 1'19 func:U on , it is ri:est ra_bh to 

ni tor tho ih!ll' 1 met a tnnphe re of th@ dit ver fc:rr c:ont&mf n·at1 on~ :Ff gull'e 17. 2' 
s.how5 the· use o·f a 'battery opei""i,ted .air· S&1TfPHr:ig pump lcnow as a Poly - e·tll!!r 
wMc.h U. vom ·und·l!I"' tt.ie dh~rs dreH.. This un1t pul ls ~ m!ast1ll'lt!!d ah• flow 
through a spe<:Uic ch~lcal detector be 11dl'f'1cih "1'1l 11.sure the «>nc:en~ 
tratfon by dts.colora.t .fon, The d!hei" and tm1:ders ra re .able to lfl!easiure a.ny 
contaiinat1 cn11 just by vi sua.1 obso·rvatfoti .. 8a.sll!!d: upon pnor+ 1cno.w1edge of 
llll''lilat contm na ion f's rp·rese!'llt. t.he app·ropri ate de· tee tor tube c:an be 
s .. elect~ •. 



'F' i g.Uf' . l 7 • l i .-.ae Lead EJC:G p ·i (:K I.JP ~ncf L I ~fl 1k ~ Heat·t MO·n 'Ii t or 
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Poly Meter- 1r 
S~pl 1ng 'P1.i!il1P 

- • 

$.pee.I k Clil - 1<: 1 
De· ector Tube 

....... ___ _ 

Po,s.1Uon of e1ntet M01,i111Jt!l!di 
Oetet:ll)r luoo 

f'. 1gore U . 2: Amb ient lie l et Afr cni torh1g 



SEC.TiiQH 

P',ERS,GHNEL 'PROTECTION FOP, 
SURF A'CE SUP'PORT 10PE:RATJOPi.S 

.A !ljierr area of cons.tderatfon t'hat has not been addr-4!ssed p.-evtous1y 
ts the· protec-t·~ ,on of :s11H·face teoder'S and !UJ.ppc·rt personnel.. IPrevf OU$ 
conwne:rc1a1 ope:rati 1ons have ·shown th11t the recove~y o,f sunk.i!!'n ch~ f ca 1 
dirUlills and cont a~ neTs. ont<J work bilrge s wn 1 ead: to some degree of 
,c,ont.arni1 naitt on1 -o.f tire s11\li p1 ' s deck a.md surl:'oundt ng· f!'quri pment. i1 ical 
,arid 1 t no tcmlers ha ndl t ng th!!' divers. 1 Stl'PDOrt hoses ld 11 ·come into 
1 nu te- c.ontact ;i.tith the- ,i:ontA1.1111 n11.ted wat - r. Appr"(lpri '8Jt!f! l e·yeh of 
pers.onne l p.-.omcU on s. t be def'i rn!d fOT 'the·se sped a.l i tt1.attons, The 
H He" d'ee'k area w1T] not a1l 1ow for 1 arge '"cl e.,n ar-eas" fc:H·· personnel! 
d~conit · tnathm ud c'hangfii-g of sel f-c<1nt11ined 'breat~in9 app1r~tus. (SCBAl. 
ah• U.n1ks. D~pend11ng on t he le·Yel of hi!l.ardous mater1a1 t.oxici"ty, th1 s 
could dktate the neeid f,or arirline-suppned l"'eSp1trators for sul"face 
support l)ers.onna 1 f unct1 oni ng in the hi' gh-c:onta i naU on areas. A ls.o, 
app1ro-pTi ,ate· c:ons~d@ratim11s and proce<tures need to be. dHi!'l o.pe.d for
dacontaminatiion o'f sur-rac:e? support. personnel- "tlean" loc.1ttons · :!>t. be 
devcfoped. fo.- sufting up d.iviel"s,, ar:id proce<lures for IQOll'1ng dhers and 
thet r gear ha.ck t 10 de-contami il\I! ti on sta t1'ans. Sp@c Hi c procedcrres, rlileed to· 
be dev~loped for umbtHcal, he1 iet ,. a.nd diver dre1ss d@Conrtanr~nationi 
,ope-ratt ons. 

Ev.aluati ng the hua .. d:s n :Sio.ch.tod wf t i'h to.1d1c 1chemf cal spfll incidents. 
hv.011 Vies war1ous de9Noies. of c 1P1 1f:!·xH:f,a·s:. The rele..ase of a s1'ngle ilc:nciwn 
chemical compou111<1 d'oes ot. r-epreserit ts dff'fkul t i1 proble.n to assess as 
a.n i:nc·1 denit i nwolvi ng1 mi.fl! t1p1 ,e c: 1ompoun.ds . L new h:e ,. it tmc·Dl'tes progres-
:shely more Mff1'c:u1 t to d@temin~ hazilrd'ous ·~ffec:ts .a~ the n er o·f 
compound~ increase. 

The 111015't 1 · ortant first step1 tho11gh h to insure th.e $~-f~ty of an 
personnel invo1 ved tn th~ spill fnc1'dent. 

·Routes of E'.xposu~ 

On1ly three ma tural pl t:hw1y.s of chmica.1 e-xpo Sl,tl!r'e. to th.~ oody e:xi st:. 

L ·Through lbod;y ,contact ( s1<i n, i nc1 ud i ng e-yes anil ha1 r l, 
2·.. i nhallt 1i o.n, andl 
l. by 1 ngestt on. 

The primary function of the· sk.'1 1n 'f s. to act as ~ barl"tie-r a.gaJnst entry 
o·f f or,B·i gin ma ter"i al s 1i nto tl:l.c br:tdy. Ho~wer, thh protecth·e- ba..-r fer can 
be ov,e-rc 1ome, pe · • ttii ng ch 1i cal tox.t ns to enter. The- pr-lltect1 vg nat ure 
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O'f ttle s'k 1 n calfl 1be great 1y di m1 n tslled by t, l<::erat ions, bN:~ ·1,ons, and rmo 1 sture 
Also, · any (lrganic Seil veiflU can 1grcillt·1y i l'ICr>eHe the· pennea:bt lity ·of the s.k.1 1111 
to mater i a: 1 s t hat wo l.JI 1 d ·Otliell"Yfi se not pass t . ··"lugh 1 t. A11other f ictor i 5 
th ilt the s~ t n prov 1 des a 1 arse l.lt·e6 far surf ace cont . ct of the to~ i ". 

l nlll 1 ~t t G1il 1 s the most r'4P 1id. @:iq:ios.u,re route. T ox t ns are i 1!'1 trodtJca<d t ') 
res!P 1 rat·cry ·t 1 ·ss ue and the baods tr'le h1med i ate ty . One!! illd 1it ted to the 
b 1 ood tfhir.cughi the l :"9$. tlh se toxic ch i a.1 s are Qu1 ck ly tra:ns 1;1orted 
Uirou.ghout t ihe bod,y prov1 d, ng conta.ct Wl th a 11 o.-g1u15 ., 

Health hazards to pers.onne fr _· 1 ngl!·s.Uon of :mated a ls illre 10f n'!ii nt 1 
conc:ell'n re·h .the to s'kirl ~nd respfratory l'ilu.a:r"ds. The n1 er of s.ubs,hnees 
th.illt can 'be ingested are Hm'lted; Le., 1t i·s dHftc(J]lt to ·s:wallow Yitpcrs a.md 
gills as. Also,. con t.a.·ct wan ingest Ulil e ma:ter h , ls h H mltf!.d 'ff n t hat th 1eJ on 1 y 
si;e t to the- mou.tih th..-ough hard C01' 't.l!!ct. E:iten whel'I ili'l~este:d, toxi ,cfi ty by uth 
ls of a 1,owl!r orider due tic !litJbjec: t h:il'I to .acid 1 c ,. a 1kaU 11e.. eH 111t h:. «1nd i t 1 on s: 
of Ute gas tto'I rntes.t i n a 1 tl!"act. Howe Yell"" these same cofldi1 ti ons ay enhanci? 
Urn toxk n.aturie o·f a .compoUil'\ld. ]t. should also be not~d that g andl t olbiatc.o 
chewers. can· ati.sorb ~ppr~ci ab'1e amount~ of gaseous substa111cBis. d11rH19 1u11 e1 1g'ht
'hou.r work sh 1 ft. 

The e'Sihbl1ishment nd ~xec:u1 t1o·fi! of pl!! rs1cmne l protection progrriil/lllS riiiihe·R 
rB spond 1 n•g to 1u:zar .dous. ·Ch tc 111 l s pi H s. or re 1 H:ses. · fl nd th el r 'bai~ ts t n the 
letter's '" Hll!.'H". 

Thie de.ift nH iom of HlLH proY1 ded hi 30· CHt U 3(t) 1s as fol lows~ 

Ill I ' di at~ 1 y daAge rOl,li$. to li i re 011" 'hea 1th n G.1115 1COr'ld 1 t i1ons t.'h at 
pose an i - d1 ate threat ·t.o 1He er health or cicm1d·iitions, that 
pose an 1inmed i ate t'hrea·t. e>f s eve:r~ expo.sure t 10 co"tam.1 narnts. 
swch as tad 1 oact he mate: rt a ls, 'llfhi ch are? H ke l y to IMv1e ad:vers e 
c ht ~Vie or de 1 ayed eff ec.ts on ne ill lth. '" 

l be purpois e of estaibHshing ~:m I DLIH exposure concutratitm 1s to ens.ure 
tha.t the work@r cao es,c i3P e wi t'hou t ·i 11j u r"Jf Ot 1 rrevers; i bl e hel!! 11th effects from 
a.11 IDlH ie:oncentrat1:on 1n tne eYent ,c·f failure of t hi 0> res.pfrii!ltory prctec.the 
ei!IU 1 pment. The l.OL'H ls cans i der·ed a. ma.x 1. im cone en t.r-a t.1 cm .above .. i chi on 1 y 
h1 gh ly re 11ab1 e. bre -·U• 1 ng appariltus prow, d hlg ma:1d rnum work.er pf'iotect 1 on 15 
perm1 t. ted. St nee tDLHI values ,iJlre con s:ervat he ly set, any a1)pto\led !r@-5.p 1 rra t.O·t 
rrt.ay be: u s;ed up to ·1 ts. ax hm11m ll'Se- c,oncentrd 1 on lbe 1 ow t'he l DUI. 

'Leve 1 s i'Jf Protecti (ID 

l t 11 s; 1 mpO'r' 'tant that perrson1me 1 1n·otec t i· 'le 1e~u 1 pme-n t alf'!dl s..!f l!!!lty rlJHlur h'e~ 
rrneti ts be approprri ate to 1protect aga.ins.t the poteoth.1 or knmim1 haz ·r"ds at an 
hu:: i dent . P rotBct he !(Ill ', · nt is.hou l d b.e s·e 1 ect1ed b ~sed on the· ·t.ype-"s ( s )1 , 

co111centr.ation·s. (5), poss;ibilU.,es, and ro1.n:.e·s of pers.onnel expos.ure frrorn 
subst.a.nc:es at a site. ln situaUcms where the type of mater1a1s and. 
poss 1 M lt t I es of cont.act are un\n own or the naza.rds are not c lear1y irderit 1 11-
a.b le, a. r.ore. subjneti ve detetmi naUcm rit\i st be made of ttie per son,ne 1 p rotei: t h'e: 
eq~1 pment f\eUlu t red for i nit ., 1 s.afety.. Le11e 1 B protect i oifl 1 s. the i Tl i l'il\li!l 
·1 eve·1 reoonmend'ed on l nit t al ent.t ~ e:s ufllt il the haz,illrds lla'te 'been f11Jr-Ul er 
~ de1111U f 'ied .and def 1 n:ed thir"ol.Jlgh mo:rd tol'"i ng, s.ampi 1 i n!,h Hod other re H1tb 1 e 
methods for analys ·,s.; cu·:1d personnel rproter;t ton eq.~1i pment corresp1:r d ·ng ~1th 
t hose f ·Ind 1 n1gs can bE ~t, 11 z~d . 
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The- ap~ opr atie· 1 e-ve:l of Pll'iQt e-ct ic;1J11 shiaill be deter!!lifled p1r for to the 
in fi'li, 1!1. entry on -s ft e ~~s d o 1 be-s a11ai n a'b 1 t? ~ f o at ion. su·bs,oqti<ent 
1n!fotm tio11 ay su9,gest c'l!ianges hi t e orig i n · ~ l ev4!~ <Sii!l rec.t 1M~ Rece: . ended 
l ertel s oif IP rot·ec.t 1 cm a re 

1. leve·~ A 
Le.vel prot·ec.t 1 on -sittot11I d be· worn whe.n t:h'! h 1 gnes·t ~ vi1!!111. atl e 

1 ievel of ri sp i Fatc·ry, 5>1( ·i o, ·i!ind eye r:O!fl.Utt p1rot ed i on · s qeed~ .. 
lfhil e Ley,e!1 A pro\lfoG<s. th·B aximum avi11l able protect ~on, 1 d:l'.les 
not Pfio'tect a9ia.1i nst i!!!ll pos $·I bt e .-1 rtu>rnP. or sp1 uh tau, J"d$. For 
e· ;i;amp1 ~ e· ·s.1;1 it m _•ted 1 1111ay be r i,!ll idly ermealb1 e· to c;.ef't a fo e-lh 1 c..al s 
fn li 1gb a f~ conc1mtrat ~on~ or bea\ty p as!hes.. (Sc-e f'i g1me HI .•. l} 

2.. !.e~e~ IB 
[1evel 'B protecUorn :s.h.01111 d be si:l ei:ted w~en the highe:s.t 1 e~ 1t:!l 

f !l'eSp i ratig r'J !l)rot ~ct iCJn is ra1eederf 1 but Clllt iHU!iOlll s Oil"' per~1:1t · neo.u:s, 
exp.osu re to the sm . l 1 unp•rot ect e(: a:-1:ais ·Of the btJd.Y ~ i , e.. r. .; and: 
bac of n~ad). i . un1 lhliy , or .. hare r::o11cen r a fon:s are nlflwn wft.1'11Jo 
acc:·ep · abt e @.Kposu re: st and &1rd ~. ( S.ec F' ~ gu r.e 18., l )1 

l ., L~v ,ei1 C 
[e\rel C ptct ec. t ·~on Sihoul ti tie s el ett ed w.h,en t e J pe ( s.) il):ndl 

,c;om:cntrat lon ( s) of ires.p .. i-rab'l e ma ·~rial f :s ~ nmrn t or rea s.on abl }" 
a'Ss . ed · o b<e not gTeater tha11 th~ prot.ect km fadors associated 
w1 tih a i :r p1.ru· 1·fy'i11 g resp ; ra or-s. ; 11nd e-iq;i-osu r ·e o the r e-rr 1,i11npt (It e~t ea 
a ! e(ll$ off the body ( i. e:.. n ef:: I( a:fld bac:k of h e;id) ts. !llol i ~b -o cia:use 
h·arm. CGnt i nuow 8 mo:n i tor 1 n9 o sd t e· a1ndf o r ind h t doal <S s lmllll di lbe 
e·$Ub1 i:s her;f:. (See F 1g~re ta. l) 

4 •. Lowe·• D 
· - 1-;c-v@'.l D i s tl'lu! bas 1c, wor unifo . and ~houl d b<I! om ·for a·l 1 

s ~ t e o;per at .on.s.. Le'>'•el IJ· p rot ett j on 'S~oul d !!)n1 .r he ·se1 1eU!!d. w.ht.:! · 
s. ~t ·eS are po·s.1" 'ivel y ·; ent ·i ie a . hilv in91 TIO to '.Jl' ·i c. h.aza rds.. (See 
F g, ire ]8 .• 1) 

Jtes:p1 rU.or:x_ Ii u rd s: andl Pir,otec:t fon .~ 

Ttiie 1 or!lgis do 01>t "a e def el'!s es: 1ri1h i ch a .. e. l OM e ff ec. t i 11e agia • ns t to i c. 
9~ses ~· vapors o.r p,air cul . . es . Sl!lclil t1,u·ard~ - a1 fmpa Ir or- d·!!!St.roy P ·D .rt ·~ol'ils. 
a f t liH~ resp i nt•o ry tr ac.t or they ay he b s.orbed d kectl y in o - lne bhod·s. tll"ll!ill .. 
Those h~:zards j r1 tlh e bl oo.i1 ay even tu any a'ff ec.t t he fu net iol"!I of Qt h~r organ-si 
a11d t f s.sue:>. JIJe 1 u(;lgs mu. st be ~ rote:c te:d r f'Om to:;: fc. ha:z·a rd s:,. thl'i i; 11n be 
ace.om.Pl hhed by avo1dl11ng or m' n - tz tn exposurre., 1Eng1nf!@ri n9 con liol ·~ suc:t.i a5> 
ven·t. 1 "t 1 an w n 1 het p dei; r ea$e e~posu.re.. Jio'ii4·ev.er when 'Su c 1c:on trol s ire- not 
practical or feas lbl ~· ~ prcltect ion can be afforded by the· y:s,·e of r ~pir.at •ors .. 

l 1/H~tll! a:ri! re~p fr to:r s Hhi i d1 f l teit gll·s.es, v~p O•f"'.!: iUld pa rt f c.ul at I!~ ln 
the rnb 1 el'lt a · .O'S pll1er e~ Wh e11 i;ol!!!i;eJ)t r a;t i O' s a re tc;10 h 1 ghi, r es.p 1i riators, ar-~· 
a van ii!bl e w.h 1 ch "'fH s.ufPpl .:y a. d ean 'SO.U ri:·e o tJ11'"ei!H.na 1bl e a11l r till tlhe ,~a r~r. 

Oqg.en !l~J~ I~rig_: _ 

Tl'M~· ib".>~Y 1r lll ·jrre~, oqga~ o ah ta In ··he 11ar1o.u~ 0119crhtg pf()C@-'SS . If 
t he o;ic,yogen it·onc;,ent r tio.r1 dee.re. ses 1 'tlie bodJ wfl 1 reac: b . ~h i bi 1ng Y1n· ious 
Sy\lltp. t - _ .. Oe.;)9 tl'i w i 1 l oc.ci.:JJr wlllen tihe conieen tll"'~t 'lion 11"'1! .d es anl y 6'J.. The. 
eff ecu of oxy9 n d@H c:fen ey a re 1 iS t e-d o:n t II!! 1ol1 ow 1n9 tabl e. 

U)=.J 
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lQ-fi, 

Aerosols 

Inc: rea~e<d l:rreatM ng V(J1lmne:111 aicce 1 eirated 
hea_r- ttieiat, 1 rrpail it!tl ait'ten't. I 10l'l .amd t !ttf. !"Lk:
i 119. 1llf'!P aired coord i "at i Ofll. 

'Very f alili 1 ty j udgm~r:rt. ~ery p:oor· mu s,c:u ll iU" 
coordl nat 1i on,, u<&oo 1 ar ~er-t 1 an caus@:s; 
r pidl fatigue that may c:ause permiUlBint 
heart. dam.age,, ~ ntEmn1 tt~nt resp h·,at 1 on. 
Nausea, v H 1ng., 1na_h1Hty· to pe1l"fonn· 
vi g·orous mo·1teme111r1t., 10r- loss of al 1 move 
mer:it i · uncorrs c: i u~, ne~s t ·lfo l.101redl by 
death. 

Spa- t 1c breath1n~h con1Yuh 'liv~ moYement!S.. 
~@ath n minutes. 

Aei'(l$Q1l h . a term U'S.e<I to descd b! part i c:tJ 1 ates. h1 a1 ·r ~'1. thou t regar·d to 
'l f'le ir oll"-igil!ll. P.ar-t:~oi.m1 Ue-<S. ii!Jll'"e conetted on the wa,lls orf thie itual ca,vit ies 
ndl C10ndue.t i ng: tubes. Part h:u 1 ati;s rang i1 lltg ·]ii~ s Ue fr-om 51 to JO microns .are 

d@;lJOS 1 t,ll!d in t he :nas a 11 and~ plhiaTnygea] 1p.assages. The tracnea and sma 1 ·1 ei" 
co.n.ducltng tu.b@s con~ct pa.rt.h~1.1late:s 1-5 microns i ·n stz:·e. A'ny parti cul ate--s 
wM t h 'll'"av."@] 1 nto the: condu-c:'t. ngi tubes at'e c:.;n·rl ~ by ·f.o,l"'c: · of 1:nha. 1 ait t Oi"i1. 
For part 1 ~II htes to rreait~ tile a ]weO 1 ar :space·'S t i!Jey .nil.i!S t d ff fuse fr - . the 
sma.llest e;(lnd1Jcting tube:s. ·into the aheolar spac:e:s. Cln'ly pra.rti ,i::u1ates l!!!.Si'Si 
tha..'ii! .5 i'llliic.-rcli'lis, ~ n d te.r d1i ·Ffose 1. ~'to t ne alveo'l'L La_irg:er p,artk.les. dt! 
reach 't 'he a 1 YEO hr ·S;p,ac:es: ctue t:o ,gra.v Hy arrd set. t H n g·. The sma.'11 est pa.rt ,~~ 
cuhtes may never !be d~os ited io the ihe<i·li . nd s10 imay c:H ffose t:i~ck ~nt.o 
Ute conduct n·g tubes to be e:chaled. 

Gaiseous, Co,.11t!ifiii n,aiillit.s, 

G ,as ·B~ ind. vapt11r'5. ire- fl l terred to some degree by t:ne· r;esp-i ra.tory tract. 
1 f so h1b 1 e ~· ga:s.as, and vapo-rs i H tie a.bso:rbed i n to t he wa.ns o'f thi} p1.is s age·s 
to the .a lveo,Ja:r spaces.. ot a'll W'H l b@: atJ..sorboo and so they wn 1 fi na Hy 
d·iifh.se ioto the· alveohr spaie:e5+ He:rre,. tl'!e ,gases or vapors c,al'! be· dfrectly 
1bs,o-rbo'@d i niito tn~ b 1 oads tre ~ 

Resp irato:ry Prot~c:t. i ve. Dev I ce:s. 

e~il:• iratory ~li!l'Jitri1t11.iS can be d1v11ded hH.o l'WO gell'ier-a'I types:: A1 r 
Po..- f y1 ng Md ' tJno·s·phe:l"il! Supplying.. T es.@ two >eate;or l es c: .a1111 be f urthe:r-
di~· · de-d i '1!to grrH!P-S ba.sed om the·I :r tl)).-n~ ttctc t ~on and crperi!l't I <r11n1 ~ 

A 11 respi rator:a, are c · -tni:ed of t"° na·i n i:::On'i,ln\l:r:!el\'lit-s: tJte· f ac~p i ece and 
the dev t iC:e lill'1:1 ch swpp Hes or pu r ~ ·f 1 es a'ij rr.. 'l'11e facep t iece c s 1111 ttiree 
conf i gunt 1 (Ins Ith 1 di 1 s d 1 rectly rll!:l aited t1:11 t he iilnllun t cif tprnt~ ·u on aff ord£d. 
bi)' th!! if1'.Sip1 rater-::: 

1) Q1u1 .. t.er - a<Sk (.T.1p,e !B - Half Mast) f U:s. fro.m nose to top ,o,r (;hfrn and 
Uiit H zes bo-or fou:r~P-oint s usptms i ori • 

lSr~ 



2:} tfil!H "aslc; (iype .A w Half ask) Hts under chin and over tlie no.se4 
To, be· approved ft must ~ave- fot1r ..pofat suspef!s.hm .• 

J) F'uH Fac:eph~c:e co'le,.s all of the hc,e from lilndle-.r the c:.Mn to t :he 
forellead. 

The fu1 1 f .ac ep 11ec.e. p·rov ·~ des the be$t p rot ~c.t 1 oA b~c.au5 e R ·15 more eas n y 
ft tt.ed O'fl the face than e:1 th er the h,a:l r or- qtJ ilrrt·@r ma,sk • 

EguiJRme.nt 01il!SS1'f'icat1on ·- Gll!neral C·ons1derat.ians 

Air Purify ng 1Resph·ators--

Tne use- of air purif.)' fni; resp'ii rartors h pr~d1 c.t i@d on 5,1we·ralr factors .. 
Jhe atmosphie·re 'that ·~tne- ir~p1 1 ra:tor is to be us~ in .m1.u.t ha.we at least 19.SJ 
<lX)' gtm. The iCOli!Cetitr-at ten of the 1c:Grntami nan t fllY st 'Ille a:t IDLH l eve~ s. 

HectiaolC,a!l f n ters arre used for piart ·1,· ~hte lh _z.ards. a111d c'lll kal ~.orbooh 
are used for ga.sM andl vapor hazards~ Respirators are ap.pr.owed for u~e up to 
pri dif!:S, igniated c.onc:e!llt r~t 1 ons . Tlhe resp 1 f"'ato·r f s aUo 1 f m Hed by 'U: ,~ J ,e.n gt h 
of urvic.e • hic:h 1$ b1sed on the· c:oii'lt , 1nant c:o:nc.e_ntr.at lOl'l .. 

Ari o.tl'J e-r 1""J'.llOrt.1nt r-equ ~ remen.t 1 s tlJat clhe coma toant tie ing f n teredi 
lha'ie warning properties 11d~ ·kh -.n l al ett the u.ser to the exhaustiof! crf serv~ee 
ca:part. f t1 of t:tilt!! resp 1 rato r. 

At sphe-re .Supply lil '9 :R~sp'lr-ators--

11'1iere a.re four types of n5,p ii rators 'Nh 1id11 s1.11ppt y br-.eath 1ng a 1 r· to the 
·r.. '$et ~ Atrnosph:er --5t1ppl y 1 l'ilg res p frat ors p.-.cv Me frnm f h!'e· hlu tes to s<£!veral 
hou.r-s. of bll"!!ath1ng a·il 1r. The first type and the o1 dest h tlt!e o;icyge<n g.-e11EH'a.
t i n91 rre-s.p f ra:tot·. Tin: is. type of re~w~ rator has ~ c.aM 1 s t ier fjij!hfc:h eonv~rts ~ar
bon di 01x ide to oxy g~n.. Oley gen gmerat hi.g· rres.p 1 ra.tors. h av~ bll!en u: s~di i ri U1 e 
m n 1tary and for est: ape pu tpos.~s 1 rn f ntt5 .. 

Thie hose mas I'!: i:s. mother type o·f a . _ $rplhere·-S.LJ pp'l;y ·j ng re~ p ~rat or.. 1t 
utn 1zes a remo1h sout:e of a. ~lean at sphere. lhe cl ea.n .a1f' 1s drawJ11 
t.hrou gh t.hr~ o-se by t.he u Ser o:r by a !blower. nie a r rl hn~ tMp 1i rator ·ij s 
s 1 n a:r to t:he lrl(ls f! rtun <e~·cep t tt1 at the s.olil rc .. e of a.1 r }s c.ornp r-essed. 

s~tt-contain ,ed bre.at'.hi ng app1a.ri1ti\l,s (S.-CM) uses. a ~yl i11det to old c:om
P1r-esse11 ~fr o.r o.x.ygen and allows Ute .,,earet to ca,rry ft 'lll'iitlt! l'! lm/her withctut 
th·e .confin · etJt. o·f a hl)se ,or a1r1 in@·. st8A 1s ~nd a'ir·l 1n,e respir.ato:rs oper"ate 
in one of '5oeYer11l modes. cot.11t hiuous d· and or prressur-e d · an~. 

The arn-eu.rnt M P·tat E!1Ct 1 on iln a. .oiSplhere-s.uppl y 1 nig re.s.pi ·rator g 1.ve:s h 
bas1ed: on t•o· f ado rs : tl:l:e typ1f!i of fa&ep i ece .and ii U mode o,f operrat h:m. As 
was "ndkated earl ·ler , ti'li~ f 'uH face lll!il5 prov ld.e-s the b~t pr'°tect1on. Of 
the three modes. of op.e .ra:t.-lon~ c:cmt imious. d!fnand and ~1i1·@ssure d and, the 
fl res·s,u re d iu1(1 rnode prov ides t.h@ bHlt prot e-ct ~on . A 1 r1 i1Ae rasp i rators a1 
1.i1~e an,:1 one of t'he three ,op et 1t hmal .11ade~. Scit!A • s. w 111 Gperilt in e f tti ~r 
demamf 01r pr-e:ssuif"e dl!mand,. Hose asks a.re cons i der@d to be d!emand opj!!·ratci:ct. 



i\n escape SC'~A 1must il':l«Ye at h~ut §; mlnl!l1tes of bre,aU!lng ah• 1i;;•I h :ble. 
From §-15 1m11nurtes rOf a.1r suppltrf~s ill"f' fO-\Uld ¥1th escape dHlces .. lhh Heape 
'Sil.l\lJPlY h S'tored in 1 ·. tH eyHnder or ·eo11ed str11n1es·s sud tllibes •. 

!Esca;pe deft! ic::es .are not to be used f ·011' Miry ·~ nto 'h a,rrd'o.u!ii atl!'!Gspliel"fl'S· 
under lt'!J ct i"O'JlllS t ~nces ~ 

T10 be:ilt the maj"or 11mit1irllg f ,actor of SOSA 1 s ,. a.i r 'SUJ!lply •· c - ·. i 11at i Olil 
rat't'Hne an d: SOBA '1'<S ih·He be@n nuh,ctl\/!f'ed* The SCBA may be us@d to enter arnd 
retrrei.t from tlte s..i t'E:· tf the1re 1s eno11.gh air { gFer111:ter than l5 mi; nut.es) ~ The 
ah·Hn~ ~ ·s tr<j;ed to supf!l.Y air 1111t:ifl~· the. pe:1"son h . w:orU"g orHi.Ue. 

Th 's ou·t 1 S 1111e 1 s not coq:i 1 et.re fl<y ariy ·· · ·lll'l!S. 

Prot!oet.i ve. _ 1Cl otMns 

l'hre hatr!ll.'ll'lifot.ts ·properties. of chemical Sl.i!bSt:ances n~ce:ss"~ U.tes the use of 
JH''C·tr~t ive· doth~ mg+ 'Tlte· de-gn!e ·of protec: t too req;11i red iS d1 c't.ded !by the 
pred:.. 1 n ant iPhy.s·t 1ca l. ch - ii ca 1, GI" tod c propert1 of i:.llle ater·i a.1. fQr 
exlJ'llP 1 e1 p~ote<:tfon: 1r1@qi;,11 h"ed for a co1TOS hre c:o~ou:r1d is 11:11 ffeFe'tlt f r<NTI that 
of' il c:~ound wni'h:Jii r-el !iUii@s a. Mign ly tox1 c wapo:r ~ l he type of a.ct hd t.Y. 
rs~ch as wTll: or ob5eFvit 'on a.r ound th ··. !l:,ubstan'l:e t nl.il'S t ai 1 so be cons 1dered 
iMhll!n iUi s 1 gn ~ nrg pl"lc,tect.hre chllt" h1g . As 'Iii t1h tlhe se 1 ect·11on 1of proper res1:11 r· 
.oitor;t pifi"otect ~we ,iJp-para.tus , a tlll-crl!H.1 9'11 asses · ttt Df the ei"iC011;111tered h tturd'.s 
mus '.be c~ 1 eted before .!J~.f deci s. ~on :mat ~ n>g 

Once t.he speoe if c hazard !has been i dent if' i'ed .~ the ·C!CJPl"O-pr i ate c: 1oth1·ng 
Carli be 51e l ~t'fd~ S°e~er rB! 1 f 1!tC:'t:Ol""Si trQS t ib@ CQ'1i~ ~rderred 'i D the 'Se 1 ec.t1JOQ 10'f 
clot'hing· ~ The most ilf1)0rtant is the sr11.f·e!t,l' of t he 1ndl1v1dua.1. Th2 l'@ l!:l a·f 
l)FOte.<;U or.11 as:s i 9.f'I ed · st ma ten the hlllr"1d t ·onf t'QiiU:l!!!d. l t h a l'so very 
' ri1l!O'rtan·t th1.t ti!!@ lrnd·1-vflrdua:l ~ fll!E!Tl stra .ned iilil the us-e oif proct!dtiT"es frc:Hr 
s 1 te a.ct · 'l' lth!!s.. Ortner lf'a.ctors , ncl ud!t! cost , ava n abH H;y·, c~ at~ bi 11 ty 
1111ii th other ~ui ·ij . ·. nt., Suri tab i l 'i ty * attd st i C'ft int, pefif orma.nc:e. · 

fne· pd 'lf'Y saJeguard olf any p·totecthe e1otMng h the matell'ial frOl!I! 
.ihi cih it was manu f a-ctu rredL. 1.o select 1 ng a $u Ii t J!iM e p11 ec:e or p.rotec:t he 
do:thin911, th!! f oUDlif'ing chara.cter·ijst'ics Of tJ'1e oro,tKth;e ma:teil' 1a1 striou lld be 
considered~ stl"en.g tni!t fl l!'.!!:ic.1 b'511ty 1 Uu! a 1 H 1 ts t d eaniillb t H ty t ·1 ifeti·rne. 
arnd ch __ i ca 1 res is tiance+ 

The s tre.ngth of a ate-r ii till.1 iS. bi!Sedl on f our :sp.~c; 1 ·f fie requ t reme·r11i:.s •. lt 
. 5 be res 'I s.t anrt t.o te l"'S 1. punctures~ an(! abra.'S 1 rcn:St al'!d it nu St p(IS.ses s 

·StJ ~ t iJb 1 e tefls i 1 e s.trength~ 

For ~ase of mcvement al!ld to f a.c:1 H tate won ild h Uy 1 fi"I pr0itectl on 
c:lortM rng.,. thE!' . · ter1a1 should be flrexib 'Je enoi..tglll to !HOW s.uch ad1vl't_y .. 
[J terity H esoec i a H..Y imp;o.T1:ant. i nr nra.teri a hi. us~ i :n t he Eia!'l'Uf a.ctUll"'e of 
9lo~e:s. . 
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flh@ ab'lit1ty of c1otrn1n.g to 
~tur-e: e;:.tr811eS Is idva.nt a.geous ~ 
1mo'bi111ty 1n culd ~era.turts 
cli 1rmates * 

11Ja1 ifltra:1 n us prot.iect hr.e- caoac.t t.1 ., n ter,el"
A'l-so to be 11: onos: 1 d'er-,ed Is the a 1 1 owanice o·f 

nd tr~nsf e.:r or heat to the- wearer h11 hot 

Decont!inh•at.i ,o:n C"1i!'I be d'l'ffl ouU: and eJ1q:1 ens. he 1 f ' the rp!i"otecU 'le c lotfi)
m:g l<S nat. laund'erabla·. Some- i1.teirrh1.ls a,-.e m~aTly iq11J<SSible to d ·ei1111 :s.ufn

ciie!ltl.Y' i,iini!fe .. any ch•ci•stanc1u , Becau'S~ of tJhese problems,. . ucn protecthe 
c:·loitM ng; ls l'ur ng tCons Jder-ed d't'Si!iO'sab 1 e . 

·sQ!llle types of c·l oth fl ng iu·e ll!Qlie du·r·ilb1 e thoilli others 1pi1hen subjected tio1 

'5e1'e.-e t ondittons over- t~ae. The aM Hty to t ·esi"Sit aging .a1111!1 U11e 1nl t 1i al 
cost af t 'lile 1garme·nt should! be ~oosidell"ed befor e pl"'10Qt:l'r!l!ID!nil::. Here ag:ain h 
an ad,..,i111'1Jt.ag'4! o;f disposable$ * 

The f'i na 1 and llOS t ~ llt)Or-tant c:ons t i:teru 1ieln h . U1;e c!hl ~ ca.1 ·re!i t s.tance of 
th~ prot1ect he m.ateri al. Wll!t?IJ c ottd'rng 1con.es in ·CO!llUC t ·•U.'h :ti! a.:nfldou s 
H qu1i d or ¥'9SPOI"', 1i t nus. t lllla ·~ ntidrn ns :s t ·ructu'T a 1 1 lllteg,rH:y and piflOUct he 

·quaHtiu~ 

Chet1i cal Res i s-taince· 

fRes i st hilg cnemi c 1 a.u.ac'lt by 6 proU!ct.1 ve mater 1a1 1-s not a s 1"" 1 e task. 
Tihe ter·t a 1 111Jd be al!> 1 e to avi:!·1 d degrradat 1 ol!l!., penetration.., arutll pemie·athm 
by t he ·i osult ctiemh::a l ~ Any •O'i"' a. H or· thes@ a·c:U ons · ay resul t upa-n cont.ar:. , 
e-~pec1i an.,- . &1 prolongedl~ 

A orotecHv~ mater al milY ~·r· y llilot be illffected b.r a cheit11icai1 aigel!lt , 
I'f the - ~ter·" a 1 hi h 1e<tt. tio th ~t ·subs tanc:e . the.n ft 111111 1 not bf. de.graded. 
HC!Me"err ~h h does; mJ.1t pr·edude· p enetra. _. i.on OT' perme4t 1.on af' tl:l e· milllr!d a 1 by 
·t.he a.gent. Any llev~l of .deg.radatiol'l of t he protei::the ater'ia'l may occ:lll" if 
u is Teacti e wi'!tn ·tne c.h - ica.1 age-r11t. Dilmage: to the mater 1a1 iY be as 
s e.v~r@ its. cotr,Jlete deteri orrat.1 on of tf.le ~u·otect i ve 'ii'lated a'L t ont act !iii I th 
the a.gent M.d s,l!bs E!qu,ent penneati on !may .-es1.1 lt hi the Sill!ie'l'I tng or Sh("i n~ i ng 
of the · 111t.4!r-1al or a chang~ i n its strw:t11rre and c:hem1ca.1 rrniltc·eup.. 1Changes 
sm::h as. these . y ~erve to enli!.aince or ires ti"• ct penneat 1 on iby lthf!: c:h@:ll11ca1 
~gent~ 

Thie. penetnUon by ,a c:h .i ca.1 thl'(l111~h a 1:rrotect he te.r1a1 H the result 
of de1s'i: gn aod «instruction i -, erfect'ion.s* Penetr4l1on is not a:ff'ect:ed ~by t he 
actual 1rrot.ect he ater'i a L StH:C:hed seams., ·bot ton ho 1 es, :1mrnus f ,a!bl"i c an:d 

.ztpp~l"s JNffl ifllow: a nazard tD pfmet,rde Ult! protect.he ·giairment . A p:rotec.tive 
·sun wit'I!! self ~sre ,111H ng z 1 pipers and hpp ed seams ·ma.de of nGilP01rou:s rel ~:s. tromer t·c 
!Bater"S ,a~ wi 11 pr-event pe:!'.let.r.oit 1 on tiec.@iu~@ of t ts ides 'i gA and oo.nstr1:1ct 1 on~ 
Howevl!:r,. .as ·s.oi:m ti tha.t :siu it is ri PPEd ·O'r p11.1n.·ctu·red,, its abi Hty to .avo idl 
pen@t:raUon I ·s lost... Aga n the s1.d t -.f ·~th th.e fin.est des.ign andl main1:1rf,ac:tor·e 

y ·stlH be permealble and de-gra.daible if!llJfle 11:nu1n·!n9 1 .en'i!!tl"ab'l11t,y . 

iTl!e: ,iJbi H ty of' a. pinterct Ive - at er l ·Iii 1 to res ls t pf!rmnU on fs a c!hanc.tel"e 
1st ~c ,Oif ttlat male-r-h. 1. l!lhe111 a C'IU!111i cal agent ~o~s 1 n cont.a.ct w. ~th th@ 
pill'otecth!e. _ terhl.. a c:oncerntr11rUcm gracl'lent 'is est,aJbH5hedl. l he conc:en
trat ion of tl'ie ageint. or:ip.os i ng1 t'he allJJt·s; tde wa l 1 Df the nr.ateri a 1 ts "1 i911 t and 
the c:o-ru:entrilti on ·1ms1 de- the - ater1 a. ~ h 1 owr (or .z·ero) ~ B@ca.us·e tlhe hmdency 



i :s to ·esUbl ls l'i equ il 1 br h!ITll:io d if f'ru :s i OJi anc:t oither lilQ.l ~c.ul a,. ·forc.l!:S "cir"lve·lti th~ 
ageii'\t into tn,e • aterhl. When1 tho: ager1>t ~l'i~Sses C:O!llP1 euly throu 19h th:e . a ::~ 
ef'i al , ~t wn 1 conden:s,e o.m1 th I!· fns f de 1Jr11rG1.H and/1o·r di ff g se· f>nto the atroosph:ere 
oppcwhig thh tns;1d1e wa~ I. The prcc.e.ss of· permeait 1on wi11 cont i"ue as l <:mg 
IS te- c.onc.eot rat i O!il grad i1en t rema 1 ns rgreatei"' 11m tlh@ 1cmt s 'ide· atmospherre . The 

DU flit of t f me requ 1 red for tf.J1S sor,pt.ioti, pr-o.cess. to beg f n 1i's. th@ h111:t ~ai~ 
br!akthrough po1nt. 

·the peir.meilt ·i'or rate is bued u,pon sew@i"',al f .i)ctor<S. lh·es e: 1nc:I un:te, tlhe 
cone en lf'i!I t.1on of th@ at t ac,k; ·cln!mi cal and t'u~~ ·th k ,k:rness of t he p rotec·t. t 'ii@ 

fftat e.r 11al • lhe f'ilt e h invi:rs·e-l y prropc.rt l 0!11·i1!' t 01 t hie th td: n·es s of the 1mater h l 
lh i1 e the 'on.c:entra·t. fon fa d 1 rectly prop.ort·i on ill to the p~eat h1n rate .. 

l'.he ilmCJunit or degree of· p1e·me·1Jt I Orn is r·f! l .!J 'lt!l!!d to tlhe ·e ;:.iost1 ril!! cand 1 t fion:s. 
·wtH c!h ~ncl urle tempei"'atu re iU'ltl c·ant act t f me. lllle itOl'ltUt t 1 me 1rdl1 u1 t imatel y 
d:tc:t .111t~ liow lfWIC l"I of Urn c.11 - kal wtH succe-s.sfuHy p1er - .t;re the protec.t ~ve 
mater Hl1 • Tlile u·s.e oif p ro.t ·~c.t ~ v , el Ll>thi ng w·ar ra ~t.5 a co11s c fo1.1s eff or~ to 
aJ'toid ~H·orl ongerl te>KPO!ii i:Jr"e or contac:·t with ciny azilr dous ch ical .. 

. It IS i . ortut Ito be cogni.zant of the rac:t Utat no m~terfa1 .,;iU res.ist 
penne~t h~g bl' ~l l ag~;nts:. S. deg1r@ci: of p·eMeaH on c:a.n be e:w:p1ed ed l 11"1 m01S t 
c.ases. 'Tfl e ""a r 1iou.s types of .P rotec.t 1 v~ at@'r 1111 s usual ·1, y p·oss ess t.h·e ab n i l.Y 
t 0 protec.t 0111 y aga hist cettr!l i:ra c.1 .as:s.es of c.1'1 emf.cal :s.. Th~· •Ot n ~ .r rc'1 ass e5. ·Df 
c:ompouilld:s m,ay· re11d1Hy permeate the Jlll!ltedal .• 

Once a 1 t q!..!'l d orir "'·apo.r fs so rb>ed by the ma ted rill J there 1 :s. a need for 
1 a1nidedn<g. The ab H 1 ty to l:rn CJOmpl ·E!te·l y decontrami ri at ed is an adv~nt ~ge.ou s 
dti~ tact er is rdc of p rotec.t hl'rt rn1rt@r i al • Ma.st mi.ter1 al ·st lilO matter l'i(lw ires 1s = 

t .ant to str-engtt1 1 os·s t ~·-.n ail\ ()W' pr~m~at 1 on.. W 1th many of these at er Ufl s 
ft ·j s fmp a:s.s 1 bl e tio remove al cOllh1111 nn ion icompl i!!lrl!l y. Matef'M al :s. such as 
but,yt rubhet ~nd "1 t.cn It wh 1 c:h wtn d:M orb most con;ta ·1oat'i011 1,1pon c:.l ean tnrg ~ 
are avan .able burt also expens he.. Thh 1s rwlilerlf! the use of d·iis.pcs.ab1 e 
c.1 otih 1 ng m111 b@ advar:it.ril geCJus .• 

The Ni!llva\ Surhc1e :.4eap ens Center, 'Deihl 9rien. VA is cu rnmU y cr;.ndU1Ct i ngi 
extens,he chemical permeait fon tests 0!!11 the v~dOLi'S aterial s found i n d.iviog 
s u 1 ts J helmets and e:idi i)tJS. t a:s s emb·l i es ~ Oru;e th ·~ s d ,t., n as been ri!l rl!Cl;S@d to 
the publ 1 c. it w fl • be iincorp1or,at.ed i r:itO th 1i-s ·~ec:t 1r0n uin drer the· f i nail pr.,ot-ocol • 

Cn;em tcail Res ~ :!1.Unc:i!!· Clharts 

[n d!OIJ:S ilflg p r01ter:t he l!lt ~f" ~al $ :b.aistl!d, 1C!JIJ a Sel ected h,uaitd t ~ f"i ()US 

tab'• .es arl! i!lva n .ab'l, e w.hfc:h i nd icah rel ait ·i"'.e effec-.ct 1ve,ness. I't 'fs ·~ ;mpoFUrrt 
t rc rei;ogrid z:e th a:t :such t.aibl es refl e-ct only the: m~rted ~l 1 

$ ~M l 1 ·ty to .res ht 
de<gr11da t. i en lby the rigien t ~ l h 1 s is not the s e a:s. r 1es f~ t anc,e to peirmHt ton .. 
A mater-1 a.1 ay lbe plilys. ica.111 11i;rJ.af f ec.ted. b.'f a :s ulbs tan·c:e. b'ut llliJ st n l b1e wery 
permei11bl e to that agent.. This is not to s ~Y that s.u:c: 'h charts ar·e .mot u sefut • 
fl'i ey c:an ti.e. s Or l or.ig: a.s the <S.er 1 Gu-sn I!~ s of t'lile lhaz ard fS .P ro,per·l y .corts.1der,l!dl • 
.l r· t h!! ha.zci:rrdl 'is extf\emel y tox 1 c: to tht!n any act ·~ v lty fnvcl "i ri.g th at agent 
"Shioul d be reevahrnt ed,. The potent ial r i 5~ invo1 ved st. b I! "'1ei g'hed ag ii ilfls t 
t~e pcte~tial g~1n . 
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lab'l1e 18. l pro1dde5 atil H lus,tration of avai'hble dU!l usuall.)" presentu 
by the IB&Auf.ac.turer. (.This information: h genera1 and indkates effecthe
nes~ by g,-ener-i c: cl asse-s of cnenic11 GOil{loun.d$.) ~ upon1 stucly1 ng t~is Ubl e, 1; t 
1 s appa'ti"ent that Uti!l protect he capl'b i 11 ti es 1of these m~ter1a1 s. ar·E!· 'lil'illl"'1ab1 e. 

L 

2. 

J. 

4. 

5. 

6. 

~ - a IDu_'Pont product descr·1 lll;ed .as a.. spun oonded o 1ef1 ll'li 'lt111 ch 1 s made' 
OffiOnwo,ven po1l,yethyh~ne f 1 hers.. In th·t s for111. Tpek has. J"easona.b le 
tear., 1lUncture amd ilbraSio'!l r·estsunce 0illnd h , e.Kcel hmt in hohUin.g out. 
p lt""t1c1 es. Anothe-r des i r'ba 1 e qua H tJ' of th 1is aatei"'t a 1 b 1 h res 1s tance 
t.o s.tilltic build-up. once 11 illtu:idered-. 1t loses tlhat property.. Tyviek b 
he~efl!s. tve .and so'lta'b le ais, a dhpos ab 1 e garmetrt.. 1 ts rae H. l ng p0 hrt 1 s 
2701.f. 

Hameir; - 'Trti'i s u a.1111'i)thl!!:l" DuPol'llt pra~uc • ttome~ h coq>o!li@dl of an aromillU c 
potyamiide f1ber. It 1is noncombustible ·illnd has fl ame-roesisto.nce up to 
220~ C, t!hus 1:rro·v 11 di n,g iroo:d thenn111 l protect i cm. It is a. lso iter1 durabl 
an di ac i d-n!s ·1 s tant ~ Momex is eas i 1 y 1 aundel"'ed. 

'Poll~ethylene - Th1$ IS; an inel"'t yet permeaible ate,'l"·hL lt ,s. someUmes. 
use as a ·coaUl\lg or Tyvek gannent lflllrl11ch g1v·e.s them re'5istaot.e to acids, 
bases • . and n .lt'S.. Poly<eU1yleoe wil1 t!lbsa:rb 0rrganic sobents. 

Pobv ~ nfl Chlor~de OYC) - Tihhi mater·; 111 i$ used to 11tM11ufac,tul:"e ma.ny 
types o p1"otecf1 ·ve 1Cl 1oth i ng. lt h rl!S1stant to aci:ds !but wtl l ahti 
.a 11 ow penaeie.t 11on. Upon decont i1!Tli riat; on, P YC liiil 'l 1 t nta1 n triJc.es. of the 
conitami nation. P \IC has been coated on NORie:it ·to deve 1 op a str1m91 pro, 
tecthre 1maleriaL F111rly eocapsiulaUn,g suits suclt as the Whee,ler" Acid 
I< in 9 and the IMSA !Rock.et Fiue t Hand '~ ers stt1 ~ b a·re exanp 1 es e>r suc-'h a 
c: · _ hi.atfon. These ~l!JJ1ts coist ·fn the neighbor-hood ie·f $600.DD~ 

~eopr~ne - Thi :s sy,nthet 1 c e 1 a.st ~ · r prov1 des very good protect 1on agan1 st 
imy di - teals~ KA!e:'P lrn 1nd ttta,t a -- terlal, w"'h1ich wl n net oeg.-ade may 

sti H b:e rpt!rmea.ted. ~eoprene prowtdes better p ... otection tha1111 PVC bw,t as 
~Hh P'VC t n ·wi ll reta hi~ co:ntam1nHts upo11 d:ecoot am1 natl on.. Mt1ony 
resp·, rat or fi!lcepi ec.~s aod bll"'e.ath i 11"19 lho~es al"'@ a h;.c ·made of neoprene 

Chlol"'inated 'Po'ltethyle-ne (CPE.) IH" CMoropel a 'Th ~ m4t~rb1 h lllliJllUfact~,11-·ed 
by U.'C DClver and u~ed i 171 t!hie . int1hcture of sp·h :sh ·sul ts and fully 
encapsuH:a.t~ng ·suits * The U.S. Army h curi"'enUy tMting prototype 
st1J11ts; iU p:rotectlon .against n:Bne age'!'lts ~nd the! U.S. Coi:IS:t: 16uia1"'d 1s 
al '501 comf:uct 11119 te.s ts wi th su, ts made of CPE . The nuf acturer suppl 'i e:s 
C'het'li ea.1 res 1 stance i lllforima t. l on lbu t no data on penneah l 11 ty. 1 t is 
cons 1 de:red to 'be a. g,ood al 1-around ptotec't: 111e mater i a 1. FOilll" f!iu11dried 
do l 1 ars Wl 1 l be· suf'f i c 1 e,rit 'ti:!· tluJ a su·i t maide :;,f CPE. 

IBoty]_Jtubber - l't'ds rna:te.r11al is esp@c1 ally reSi ~ taf\lt to pe- a.Uon by 
·gase • ! t. 1 s us·ed i 11 tbe manu·r ad LH"!' of boots., g 1 oves, ·s.p 1 ashsu l ts,, 
i1Pl"'·ons., amid f uHy @ncillp;sulillting suiits . The .Anrty ha:s been usingi bu.ty'I 
rubber' garments aga.tnst to:dco1Qgica1 .agents for mu1y years. Butyl 
Rub'bet> 1·-s i"'f!s.1 st imt to many (Qlq)Dunds e:icc~pt ha 1 ogen·ated lhydrrica.rbtlns 
,and petro1e~ G01q:10l!l:111ds, wtr1ct.t is ,a t<Ollll'IOn de-flcienc.y of mo:s,t p1rotecthe 
ma.ter1a.ls . Oi:ie advantage Buty1 R:ubb-er does have I·s Us abi Hty to 
re 1 Hse a 11 COlll'l!ll\'I nat i cm up:o11 1 auoder'I ng. 



Ta_tile 18,.L ttmr.HIN:G TIERlALS CtlEMlCAL PROT1ECTlON SV G£rtER.lC CL SS 

Butyl IPcfly Vh1yl ~at.IJ!ral 
IU!r'l C C 1 i'SS· Rubber 

-
Chlodde eoerene Rubber 

lco.hols. E E E E 

A'Mehyd:es E-G G-F E-G E-F 

Amines E=F G=f E-G G-F 

Es.ters G-f p 6 F-P 

E'the:rs G=f G !E-6 6-f 

Fue~s f-P G-P IE,,.iG F -,'P 

Ha 1 og.enia.ted 
Hydroc¥bans ~p G~P lij,...f F-P 

Hydr·ot:ra1rbons f ~P F G-r F-P 

Inorgain~c Acids G~F E E-G F-~ 

Ino-rgan · c Bases 
and s.~:~ t:s .E £ IE ~E 

Ket .s E p G,-F E~F 

Hatural Fats 
andl ons G-F G E~G G-F 

0 giillni c At.1 ds E E E E 

E ~ E~ce1 lent F = f~if' 
G Good P' - Poor 

Souri:e: 
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Chee--P ro of Eut V1 ndllt l nc. anuf acti:.rres fully enca:p~ u la ting s u i U ~di 
other Butyl Rubber ga_ i'tt'S •. Thet r f uH.Y encapi.u at h 1·g s·1.1 ~ t h used a gr\e,at 
deal by EP, · and ns •COr'I tr\!lctor-s. :A Butyl Rrubb-,er :suH ls ava.1 11 aJ>l @ for nearly 
Sltooo.oo. 
a. \'Hon - Th h · :s. 111 Du.Pont fl uoroe hs tome t "M~h ihas r ·l!c@1rt.·1y ,been e!llP 1 oyed 

li'a'·fuH.v em:apsulatirig suit. Ulie suH hi milnuh,cture-d by Oh -Pro of 
East Wind!,, Inc. VHon riias been tested' ·for pennea1btHt.)'· and 1t has been 
~hQltin 'lh.a.t 1t s. O'Ve:T·il 1:1 !Protect he UP ab1 l l t1 1es II' e-sped a 1 ly wi tlll 1i qui dSi t 
surpasses th 1tt of butyl r;ubtter .arid nreo.pr--ene. Th·ere are ch _ I ca 1 s _,n t telfl 
'iitcm · s not as ef f ectfi-11'@ a~ 0U1t!rr ateria. ls such 111s Ut:! k·etones and 
a.1 de:hy-d@s VUon also has Ute ab1 H ty to 1ext ti ca.te· a 11 e.ont ·i nants 
upon thorolllgh eh,!iut1ng which 1-s ari Mvantag.-e over other aterhls whic h 
do n-0 t. A f u. lb @nc.aFJ sul au ng· VHon s11,l1i t ·eos ts atlol.ll It S3-, 000. 00. 

9.. ·Others. 

a1 Hatural rubber - u~ed 1n the ma~~f acture of boots and gloves. [t 
res 1is ts dE!gr-adat ion by iJ 1 coho h !Vld C:4Us. tics . 

b) Hr 1il e - TM s a·tie:r1 al is beh11g used 1 ·n P·r"otect he b~oh and gifoyes 
bec:au-se of i t'S res is t~rnce to pll!:tr-o 1 eurn pl"lo(lu,cts . 

re) Pob "inyl A lcoool (PYA) ~ This 'is an exc@Hent pirotecti ve material 
for- u1se agai nst aromat 1 c and c.h l O'r i nated tlydrru:arbOlil !j. The maj 01r P!t·Ob] em 

U.M :PYA h , t he fact thQt ~ t is. ·so1uibl @ in !Jlllater. 

It -~ s ev 1 de;nit that tttere are proter: ti 't'e tel'" '•~ l ~ av an atfl@ fo r s.-pec Uk 
i::lt'! - tca.1 hazards. Yet~ th~r.e is rea'Hy no one rmaterh.l -good fal" all types of 
h ;u;~rds; Utl.lls , !H! 1 e,ct ion can be di ff i cu] t. Becaius-E!· p·r.otect ii c11 c.an be T 1 fill~ ted. 
by -the prro-t&e t. i ve ma teri a. l employed 1 n the su ft or g 1 o'!.les, s @11o:r.a 1 1 aye-rs Of 
pro-otectforn should lbq cami ~dered~ D~sposable boots and g.loves and P'IC :tain
-.;uUs ser._i·e such .a pl!Jlrp·orse. t hey· c:.an be u:s,ed to p·rov1ide an ext.r-a 1 ~y.er Qf 
prot.ecti oo a.rad ttten d I :s c ar--ded* TM s .ai'l so l ess,e,ns. the: inaunt of deco:ritaflt--
1 nat ton re.qui -red foit t he l ns 1 da ] ayer rJf g al'lttef'l lS. 

Types of Protecttve Clath1ng 

As h ilS lbEl.leo en,ha.s ; zei.:I,. the -s~ l ec t ion iof ap1~-ropr 1 .ue ptotiect 1 ... @ g;car· i s 
based on Ute protect 1 on requi red~ .llf>propr 11 a.le fPil"'O lec:t 1 on 'is. acti1i ey·ed by 
.u~runbH ng a clJIT1)lete set of gear.. Th is ioc1 udes hardhilt. sa.fety 911 asses or 
he·es ., ·s el d (preferaib ly both J :t !bodl:;' ·t:ov·erri 1rng (coveralls or- p ~nts and jac:t•i!t). 
91 OV@:S., and s;.af ety S'hlOies ( s t:ee l toe iUJ.d s'IHif'l !k) • If' one 11 t i s om· t tedi~ the 
sa.fety of th@ ind.1iv'iduill h co - romts ed. 

Heat Stress & Bodly CooHng 

W'1t h ainy c 1 obh f ng wh ii ch prov~ d'es pr.ate.ct ion ~g an I$ t hazardo s subs t .ances ~ 
1t iis imoorta.rrt. to r"ecog,1'!11ze the IJazards •Created b;i wartng such c lotMng. 
8etM1se the body ii s slJ ~el ded from ncrrma 1 d rc:w l M: ion o-·f a~ r-, H 1 s not a. HOlifed 
to carry out i1 t'S. ·fu:nc:t ions no a 1 1y. Pers11ri r lion geti er4ted does na·t !-Yctp-
0r.ate1 thus. ·E!:Hrm naU ng t he body is in meehan-ij - 1of cooling. WHh that 
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gon,e,1 the bOdl" is !Prone to heat s t.r-e~ s "'h l eh c.an 'be .exh 1 b i ~ed 11-s heat st rote 
or- heat ext'l'itust 1on . lhfs b ve ry c0fltl1011 ais the ambfe1111t. t mperaitur~ r ises 
_ab-Ove- 65~70QF . W1lrk :s chedol es 1 n fully eru:ap sul at.e<t i;l oth hilq - s·t. be r1~9La
hted very con ser v~thel.)'' ,as heait '~tr,~s-s nta)' be.co more ,o.f thir~at than th1e 
chemic .1 f\uar-d tU el f. 

Tlile ibes:t way to ,combat any heat st ress 1s to aH ow tl'I. ~ b-od)' to perfor 
its normal c.o-0l 1in91 fu nct f oris. The ruQSl ef f fdent body cool, ing proc.es.s h by 
ewaporrat 1on. Whll 1e io prot~c.Uve- c:l oth1ng tlhat ha~ no v,entn at i <J~. profos.e 
persp1r1ng occu.ni. H ttu~· perspiitat ~on i<S 1 e.ft 1n c,antac:.t witll the st 1n"' ~t 
has a be,t ter c'.hance ,of e'•·aporat 1n9 and c.oo'I ht1g t.n,e bodly surf aco. When tf'!e 
persp 1 ra:t ion iis, a:l 1 owed t .o ru·n off the body qufotl,)', ewapo-rat. fon w1H not 
occur as mui; t! as is des 1.ralbl e:.. This w·H l happen 'l(he11 011\.)' s,1'1 -otrt 'S. a.re woll"n 
und e.r a folly enu: apsu1 at ing su, ft. A11ottier llh!IU rd, ~n i:!!n dtr@:~s ed mri n 1 al 1 y f 11 .a 
sUJtt fs tiie t , erature of the- suit itsel (.. On c'l hot day t he· suit material 
ciut bee e very l)o,t an:d c.ausf! s1e11ere burns toi the perSOr:'I fos i'de. 

When weair1ng a fo l ly encap5.1,,11.at ·h1ig s,udt ,. 'It h advis,abl e to 'll!'U.r ·1 oinig 
underwear . It 'f 11 1 cl ting: to the body - '!theA sr.>aked with pel!'spiiratiorrh thus 
all o- 1ng tlle greate-st rpos'Silbl e · cu.nit of coo11 ng 'iJ:Y evapoirati on.. Tl:l h wnl 
al so protect tl!le bod1y f iricm burns, fr·o~ thf! ·su 11t . tts el f ~ llhe !best way to 
pre·ve-nt heat. 11, 1 ness h to 1 i 1 t the' amount of 'WO rk 1 n the suit 'S •. 

When extended per iiodJs ot work 1n fully eni;ap-su,I ated suits i s requi redl,. 
some· sort of cool i"9 mu st be p riotad cfj!d to th a wof'k. er. il'he be-st method h by 
a: l ,owing f r eql!l ent t es t. pe-r iod'5. Soti!e't fmes th Is Is: not enough so a c.ool 1 n g 
d,e iice 1111,11 s:t be employed. ·Tne-re are effiedne cooling un its. awa it ab1 e ·for us~ 
w 1i tn <S.upp1l i ed air 1,11rd U.. Tne cool a: i r 1 s di rei;ted to ,a H pa II" ts of t he 'body~ 
A ~ortH tube h us ed to g:enera.te tho co~il air.. Ac.tu,a.l 1 y, t '.he vortex t ube 
1i,eparate~ the !:il!l pp11ed a1r rnito '!'arm ~nd cool compo"1ents 11111<1 t~l eases the 
1i1i1ar.m . 1 r. When sel f ~cont a 1 m~d ai r 1 :s us.ecJ for lbrf!ath 1 n g , thi cool i ng1 dev ke 
must al so bie s@·l f -c,cnt a i n~d.. '1es ts l'H~w 'e b1een designed t1;1 ca.t ·ry ke pac~s fr;) r 
cool ing. The1i 1~ .are :s eweral othet· c_,olllile re i al d·ev iiic::es; awa ihbl e to c.ombat 'h@at 
9,1me·r ated by fully ~nc.ap:sul ati ng suit:s . 

He-at -st res$ syrnp t · s. s:houl di 'be obs e.rv1ed f or all ~ eve,\ s ,o·f· p.rotec:t. iion ., 
btJt ~.pec:hHy 1 n Le.,rel s A ami s.. For ex mpl. e, llrmy per sonnel w,1M.r 1ng tt1e 
m n ttar _y M3 tox. i c.Gl og11 ta su 1 t (a t'wo '1' i ei;e buty l tu bber su H ) a.re requi red 
to foH ow these 19u hlel hies: 

Ambient Templl!'ll"atu~e 

01/@ 910'0 f 
9S-90°F 
80-65QIF 
70-8()1>f 
60m70l!lf 
50-60°f 
30~50Qf 

Belo~ 30°f 

18-D 

1X hnum Wear ing Time_ (11-lOY:tS ) 

1/4 hour-
1/2 houf' 
· ] ho r 

1- 1/2 hou r s 
2 !hours 
3 hours 
S hours. 
8 t'lou r:s. 



Wort~r. · · _ n1 tic:r 11 rig 

Bes. f de·s no · 1 sraJ e:t,y mon itor'in911 the use o'f f u HJ e ruc:aps lll Ta:t i 111!9 :su U:s 
req;u tires s pec:11 1 mon'1 tori "' '9 of the· ftiile\j)rer. N'orm~ 1 ly •. _ ni1 tori rig is req11.11 r11d 
when i'.filY resip i ratQ:ry apparrat us is in use . Bru,t 1• because t he use of foll) 
1encaps1111 h .U 9 iis warran ter:I d1.1e to potentl .a 1: e;,cipO!iUl"'e to e~til" .. l.Jf tog ii c. "·apor 
abncs,p'heres . H 1 s e:sipec:.i a Hy f mportaot t o a.ssur,e. t h,at t he fjije:.!l.T"eil" ·~ s: pr<iper·ly 
protected!. There a.r e two me·tlt'(lds o'f n n or1 ng an ind ·i vi du a·11 1 n a fl.Ji Hy 
i!i1\lcapsu l: a:t'ii ng suU, b1 o'J ogi cal rno!i iitori 09 ~nd per."S,onai l men 1 to1"·h1 g. 

st o 1 og:1 cal mo Iii~ tod 1r1,g hi user u 1 lrnc:au:se it ii nd·i 1r:ates 'l!lhal the aC'tua. 
e.xpo:s:ure ll!l;is. to tile, Qrkel'". Fri.or to 1go·h1g on-sHe,. a. ur·h1e s -, l 1e i s hie n. 
its eont.ents are c·o~ared to ra .!k le aJtel"' .acti~ity nas tei!sed for t'he work 
rper ·I od. T11\l re ~H 1 ys.fs, sh en.fl dl ~ nd'h:ate ari-y abs:or:bedi e;ia.pos:ure due to h azardi 
permea.t 1 ons O'f 1p en~'t.trJJt 1 Gns. 'l:. "1 ro11rgn. t:he s.u1 t .. 

'The use crf per's;onafl1 morn'iitoring me~siure'S t he- atmospltledc conc:ef!Uat1nons 
with f n ~e suit. lih.i s g·h1e:s ao ii nd frc;,llJt h>ri of fP-O t eli!:t · a.1 body 1e:.;pos ure. 
Person 1 Sa!f1J 11 n·g P'llllPS eq;1.1 i rppetJ w fi tli r::hril!F<;Oa l t ubes may be ued to co Hec:t 
o:rg:ranic: vapors;.. Th l 'Si type o.f pump tlTllS l !ti~ worn und@r-neat h th!!' en caps uldt 11 n g 
s.u it. lf ocitton 'Socks or g 1 eves are flllO r.n, t he 1'r co1ltents iy be ana. lyzed 
direct ly.. A 1 so.. thi ·s "i l 1 g·1 ve, an ind 'i c:a.t 1 on of :Poter! t f ~ l -e,:.:pcs urr,e to t he 
a · ~ s phed c: n· ~:l: a.rd~ 1M s t .yp-B- of · a:s.urrement is a qu JH ta:t:i 'lie i ndi ca.tor 
wheras 1,1'Se olf the pel"!:(ln;!.1 s.amp 1. i ng1 plll~ .s. ~ s qmmt 1·ut1 we • 

.Any ex~ csure daitil i s n l11n1M e ~en w(ltk n9 w 1th h a:z T"dol!J s rr11!1lert ! ls. 
Such data c:onrf i or contradi c:t-s. ·t.11"" t: 'r it.ed a hrit. lil.lllly urs.e d 1.n d1~ch.-i on 
. il!k 'h19 ·fo l" ti'! e se led fo:n of prnt.,ect hr,f! c:·1 ot f ng. 

Equip ·· !!it list by tta.urd Leye l 

Tlrl.e f ro HOi!t1 ng ll i s ts 1Ptr1Ji1t~ de i?fll 1 n-ven to;ry of' riecessa.ry ei;p;i i pm1rn t rrie-eds i n 
order t o, f uruct ·1 Olil' ii n "1 a:z:ard'ous c.hemi ica.l env·iro 111.t s: 

l Hel A 
Pef"'Srona 1 I' roted fon Eq;u i pm~n t 

c Pos. i t 1 ve f rre-ssure SCBA (M S:A/,N I llSH 1 pp'rt)ll~d ) 
01 Tota Hy Encaps u bti nrg Su1H (boot s !r gil oves attac:hfE!,d} 
,g1 Gl oves - lnJ'le:t ( t.i glil t:-f i1 tt tng & chem·h: ill 1-rl!s l' sta.nt) 
o 'Boots - Oh · i·c a1 :prrotect hie, st;ee 1 tl)e ~l"lid s h.arri'k ~ Oepend'i 1119 10TI 
o s:u·1 t boot cons tri:u:t·1 on; 111orn over s 1,1 fl t t>oot , 
o G ]ove:s -· CJirt1rr ~ cnemic:a.1 rprc,l~c:ti on. De-pend t ng 01"1 51JJ!it cons. trnct·i 011 

"'110rn ·OVe r su, t g l rove s. a,y be it{!p 1ac~d w f t !h ti g! t -fl tt. l n11, chfm1 c;.a l-
r es h tant 9 l ove'S '!!lorn 1 ns i de suit g:l owes+ 

o, llndent~ar - Cot tofrl ,, 1 on1g Joli in type1i 
o H'i!il"'d hat;., {under suH) 
o iH s:posa l protective :s ui t., gi 1 oves .. 1 a,iid b(lots.. 1( Wom u~de.r 01r 10we-r 

em:,aip,sul ait.i 11.g su 1 t )'*' 
0' CoveT"a ll:s*' ( unGfeit <S.l!J 1 't} 
o 2 v~y R:ad·i o, C · . · ra ii re ~t 1 ons 
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Level 8 
Persona ·1 Pro,te,,ct 1 ve E·qit.1 i pmen t 

0 IPO$ i t ii ye Pre:ss Uri! SCBA {MfSA}iN I OSH ·ilJH)'!"OYedi) 
I) Two-p lit!c~ chem1ca1~reshhnt srult · 
o 1Clhemi ca 1 res Is tant hood* 
o C-0vera 1 h t f'i re·-res:ht ant) unds:r ~P 1 ~sh su it·"' 
o Gi 1 ove !Ii - Outfl:r", c hemicai l o·rotei: t 1 ;;@ 
o Gl o¥e.s. - lnner , ti9ht~fitt.f!l91 1 c:hemka~ r·@s~s.tant 
Q 6001ts. - Outer (chemi c.al-protec:t.iv"e l'rnaw,Y rubber t h·row aways.) 
O· Boc1ts ~ fonell" ( 1che 1 ca1-ptot~cti e .. steel toe andi shan·k) 
1Q 2~vay Ra.d10 OOlmUl\"IJ1 UHo:ns 
o H i'ir"d- li at• 
o f .ace .Sit i e 1 d* 

Level rC 
P'ersonia.1 Prr0itect ive E.q1.1iipment 

o Fu Hfai:e, ,i1J1 r -pur1fy1n g res piirator { ME'SA/ , IOSHI a11proved) 
o Chem1cal-rf1'.s'islant do1t.Mn9: ov·l!'l"al 1's & l crng s1~eved jacker. or" 

cowrera H s . nood.ed 2 ~p f ece chemi ca 1 sp l a s.h. 'S·U it.. w'hen il'PP 1i cab 1 e • 
liiootted d1 spo ·~al cov·l!!ra1 hi 

o Glaves ·~ Outer (ch I ca 1-rpirotec t i ye ) 
o G1ov~s - Inner (surgical type)• 
o Cl 10Ui1 C'ov~n H s ~ f ; re~res Is t at.'lt { 'linis i d:e cir 1 u l Pll"Otl!!.ct he c 1 ot n-

1 ng1) * 
o Es.cape .a~k 
o H.arcf- 'ti at'* (face s.h e lid, opt i o,na 1 ) 
o Boots - Outer (ch - "iCl!ll·pr"ot~ct iv@ heavy f'Ubber t hrow aw."ys.)* 
o Boots - l nrn er (ch 1i ca.l ~prote< t iwe., s te@' 1 toe & 'Shank) 
o 2-way Rad ii o commun I c:n ·L on<S 

Level ID 
Pers o-rii~ 1 :P·rotec t t ve Equ i pmeri t 

o Covf:raH s ~ 'Fi re-Res 1 stain t 
o SGots/Sho~~ ·Safety ~r ch_ 1ca1-resistant steel t~ed boots 
a Be>ots ~ Ou tel"' (di.@rn1· ea li-protect he h·e avy rubber throw aways l * 
o Es c:ap@ ill'Sk 
o Safety 1Glas.ses 
o Hard-h at* {face s.Mel d apt anal) 
o Gloves 

*Opt lonat Equ1 l!.mt 



SECTIO'.H 19 

.! Cl DENT EVALUA'T I ON 

I MTRODIJ'CT lON 

Thie prlllTlirry objec.the i .lil r e'S.pol'l.di ng ti0 i ncidents fovolvi ng hazar dou s 
·sub<s ta11oes ·1 s to pre"Jent or- r 1educe imy a(tu~ 1 or po te.nt 1 a 1 d age to pub 1 'ic 
health or U1e en'li1Fonment . 'T'o accoll1)1'hh t h hi oll>jective'i it ~ s mecess.~ry to::; 

~ I de111 ti f '1 Ute s t.:1bs h :rnce'( s ) ·~ nvo l ved. 

- E'"J·al uate its. beha-.iior i n t he rt!il11vkon n.t .and effects on pubHc tie~lth 
and the en'!I i l"(!u'lml!!!ilt . 

• I nil iat:e aictions ta am~H orate t he effects. 

·111.roll.l:ghout a haur dm.1s materia l inchtent .~ from lnc.epUon t o fi na l 
d 1 spos it ion, a hi gb pr i ol"l y liC th 1 ty ., s ·abtill i n 1 n.g tlhe ll'!eces'Sary 1 nfor~t1 o:n 
to s·seu I ts i ~ac t . Th i· s p-roces s of 1dent i fy1 ng t ht?· .actu a 1 or potent i al 
i pact ctr the m;ii ter 1a1 ( ~) oni pulb l 1 c tiea 1 t'h. en.; i roli'I ~ t . aind res1Ponse p.ersoJll.
·A@ l, and deterrnij fl i rag r.tr1e most effect he t lhods. for p ... event frig OI"' .-e-dnc1 ng 
the as soc: 1 a.te:d h az ard.s •. is k l'!O'Mi l'I a:s ·1nc1 d!ent eYa 1uat 1 on. 

ln tll:os.e htc i d-ents. 'Nh@·r e the substan-r:e(~} it:1vohetl h I-mown o:r easily 
1dent1i f ·I ed 1 t he dh affec te:d c 1 early a.see rt.ail ined ~ and the en v 1 n:i111 n ta l e f
fec:ts. recogn hcd., tile c.lil .aract~r 1 u .t. t °" of t he it:1 c i dt!!nt 1-s. re ht ·1 v·e ly stra.• g'.ht
fo ,..,,·ard. Fol" i?_Xample , t he effects. of a: d,s.ch.ar.g@ of Yin;o1 chloride into ai 
s illl s:tre . 1te l"'e]athe lly easy toi evalute. Mo·re co:mple~ are i roc·1dents 
such ' s an a~andoned ~ast e site ~h~r@ t here is not e~ough ln1t1 a1 t nrormat 1oo 
't.O· 1d~nt1fy t he n.nards and ewailurait e t h@h• 5111l14Ct. 

Eva hat i'l'19 h az al"dous subs ta11t:e t nc i dien t ho ge:nera Hy a. two-phase 
prnc.es'S. Pt!~S ·e I. ~nd 1nHia1 eval uiltion .. and Pha.s.e H, a COJ1"!1"'ehens.i ve 
ev·aJua.t hm ... 

PHASE I~ INITI EVAlllATrnll 

The f fr~ t phase Is n inn iii l a-r pre lil!lhi r1 e'!la. lu at 1 on t>as e-0 on 
S nfo1 · r,\U on t.h at is read~ lY av a 1 ·~ ~b'h! - or c ao be co 11 ected h 1 dy l"'ap 1 d ly 
- to de:terrnrl ne I f eroo rge11 t:y pr 01le.c t,, ve me as.ure:s. a:re lileCes·s.airy. Our1 ng th 1 s 
in 1 ti a 1 phasie, a n e:r of, rJ:y dee h . 1 Oil5 must be -~de regud 1 n~ : 

- [1M111nl!nt. 01 poteoUal l'l ;auT"d and rls.k to pubHc 11e.ll1th ~nd/<Clr t he 
- li·'f i ro nt ~ 
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- [ dhte need for ·rot d :hrn ac: hms t ·o prevent OI"' i;iduce t he i rni;n!!Ct 
o p~b11e heal t h and/or he en~irc- nt . 

~ Jiea 1 tJi andl s.a,f ety of r spcn'Se per-sorrne 1 

Af terr - itg ni::y mea:s.u~·e ha.\llE:! been u n,. otne measurr • to r·estoir · t .@ 

s · tuaH o ·env·1 re> nu 1.1,y aci::@ptaib 1 e co11.d ii t · ons. s t _ t t. l f t he roe i s no. 
me l"gene:y 0<re Urne il s ava n ah 1 e f ot .acqui ~ rr i ng da t.a to ·ev al u att!: lil'l~z.ards, arnd 

des il g11 p1 ms for c leanup., ad'dit .Qll~ l c:ionshte·r · h:ms for the tie·alth * 'id s."'fe y 
of respon~.e personnel. ]nfo - · Uon ·for chart~c;'t it1 .z:1ng tlhe lhanrds can be 
obt.I! 1 ned 1 n a var 1 ety Df li'~Y ,, depend t ng up an the· nia t u r e of t'h@ t1vent .and the 
amo ot of t 'itrne avai 11 ab·l e. 1Th fo ll (l1W 'Ing 01r 11 es. o app r oach · 0<r co l l@c ti ng 
the fi nf orma ion needed' to eva 1 uate tllile i · act a a a,nrdou s m te r i, a.ls 
~ ·nci de-n t.~ ~ot every inc 1 dent 1"1equ i es. f o 1 . f. f1 g a.1 ] Ii~ s €·ps. nie nf or~~ 
ti 0111 be hn~ prnv 1 de-s a. r- 1, a five 111 det a 1 fodl gu 1 de ~f'l 1 co c;ou lid be i!lldap·tJed to meet 

~pectf i c situ . t on. 

Oata 6·!'1ther1 n.g andl Rev i ew/f r-e l 1 mi~ n ~r.r As.!i essrnen t 

U',pon 111ot . ic t on,, d s.coverry.i ior 1nv~s.t1ga hin of an eliv1 r o -- Iii ·a1 
~. i;i is ode,. obhi n as rnY·r:: h of tit !.! fol lO"N1 gi i11forrna .t.orn a.s. poss. ib le: 

Br ie descr pt ion . 

Oa e amd t S of occu rence. 

Cttrren wea.ther ~1!1 d forec s.t . 

Terrai" - i r;lud opograp 1c .ap. 

Geo 1 CJqy a.:ndi hrydr 1 ct9.)' - ii n cl ud~ apJH"'OJH"' ~ate .ai:>S. 

Aer1al p~otogra~hs.. 

Hilb i U t ion - popu 1 at "cm ·c:en ers , prox 5 mHy of pet1p 1 e , pie Ill ht ' on 1t 
dsk . 

Acci?ss · i Hty by air r1 1n roads. 

w t el'lll ys.. 

'llet a i 1 edl de s.c.d pt 1 on of i nc i den l amfl c i t owns Un·e~s.. 

'P thwa ys of d sper-s.1 on. 

H'azar 0111s ale-ri ah 1 n'il'olvQd aod their ph_ys si:~ /c: lil,emkal 
p.rctper · 1 ~'Si . 
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~s.e;nt status. o hicident. and w o has; Fes:ponded .. 

. fn i .-,a - _ n;ta Hy sens th"'e area.s e,lildMgered ssiec e>S dJe H cate 
e<:-OS.)'St 

Eco11omi ca.1 ly sen~ 1 t \I@ a.!l'"e-as - i nd1.11! tll"'i a 1,. · gr 1 c:u.lt.uTa l. 

hifo-l'iifia.t I on .about an i c. j dent:11 .e spec:· al ly, .all)andon~d wast·e s i t ·es,. m:ay 
al. o be awat1ab1e fr • 

Ot'he:r feder 11 a.gam:::i es 

Stl:t e M d 1 oca.l hea. U; all" ejl1w iron n'tal agenc ~ ·~s. 

Co~ arJy ·rer;OFd~ .. 

Ccurt r~cords. . 

nts, s1 age i!U s ti" 1 c::ts • 

Off-St te Re<:onna:i :s.s 1utce 

At responses. in ii c thie- h!ua:rds i1.re a;rige-ly f.i nCMn or there s. rio 
rt~d · o go on.-s1te; di .ately, .ke 'i'isual o'.bse:r va.t 1ons a.:nd monitor b!i1Js 5 

p er · c; hlaza:rds 11.etrr th@: s ; -e. A I so co 11 e1:t v~:t 1ous types O' off-s 1 te s amp 1 es 
t at ay 11n.d1·icate 1an~$ i '!!! ci:rnd t ij ons. s an 4ddH 1 onal pr·ecaut i o app.roaic: 
f ri - 1.1 p ind <lit~c: Ion~ 

In .allfdi t .fo:n to CD 1l ect1 ng; i rnf:o~·t. on no "11d udedi ii n ·the pre H rn n ar1 
Stli l"Vt!·y or needed to 1tr iify or supp11ement 11 ..... ,anable hrfO,nTh\'t:io1111 off-site 
reai;u1 al ·s.s,anc:e 1111 ~ i.a l d hi<: lude: 

16.enl!ral 1.ayou.t and ma of · 1:1~ site. 

Mo nitoring, amM eni 11 • r for: 

-- Ol"<gar:iic;. vapors~ g. aises. ~ i\Tid par·t 1 euhtes .. 

- - (lXygen. tt~'f k l enr:.y. 

· -· soe< f ·i c. materr ta 1 s , ·f 'kn 

-- c stible gases . 

-- rad a.t1 on 

Ptac.a-rds, labe ls. ark I ngs Q c:ont.a1naT"s, rQr. tra:nsporl.ation vehh: l,e-s. 

Types ilnd n · ;'hers, of co.r:rt.a.inierrs , tmi ldingSi:i; and 1mi:ioun nt-s . 
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Lea en _ te OT" Tl\J.nof f ~ 

B1 o l r~g ·i c J ~ nd c.ator-s • d'ead ve,get aiti on t ~ti 1tM1 st 1 n,sec ts... '!ild fi' 

Unus n 1 odors 01" ·con d ii ti on s. 

V h;ua·1 obs er"'V'~t 1 on of vapors .. c1 ou'ds. ,, o,. s us.p l c·i m.1rs rsubstances. 

Of'f-s.U.t!! s. : lers . 

- - ·surf ilc:e 1111·at.e r 

- - Gr,~ktng •ater 

-- s i le rrum1f-f 

-~ grouin1dwat.e,,.. ( 11111~ 1 ls ) 

1n't.re'f"v1ews. 'lllft 'Df!f'labS · ut.s and 1nd.ic.ati'(lrt$ of d cal probl~ . 

On-St rte Survey 

rmc re Ui:orroug.h eva 1 u at fan ·cf the hua·rds. h~ad1fo91 t.Q rerned L~.1 op T"aUofts 
gerte·r,Hy ne.cess,Uates ~ers onne l ented ng t._e de f ned s H~e. 'Pd or to go i n,g 
on-5 i 'le~ dev-e l oP arn rentry p 1an address I ng1 w at 1111H 1 be IC1C, H sned n.it h Uy 
and p~esc:r "be t ptce:edures ta protect the he.a.l:t and~ safety of resp0nse 
perso:nne.1. Upon enterh'.lg tne· s1 ·~t collet:t Ute· foll 1ng foformatiic11 aodi 
ob-se:rvatia11s: 

:an1 torlng arnb·ient a11r for: 

01'"g:an1 c Ya po rs .. gases, _ ·nd par-t ·h:u lat@s . 

oxygen defir:iency. 

~~ ~er:. if· c rtt0ited a 1s ~ 1i f kn·c-.. 

• -· c: u s.t 1 b·1:e gias e·'S. 

- - i orga11 i c w.apoT"s., gases. l'!d prart 1 cu 1 at-es. 

f .)lpes o'f contra 1 nets t 1·mp.1mndment •. or othe r' storag@ sys t : . 

-~ nll.ltll~rs, typ@s • a!fld quant it~ es of ma.tl!!.r" ta 1 

- - con.d 1 ti cm o'f stc·rag . s .. n t.ems ,, state ,1Jf rep•air r. or deter1 orilti on 

Phys ii cal cond·l ·t., on of rma.ler i a 1 • 

-- so11ds, liqu idst gas~s 



-- b1!!hav1 or - f oamrl ng. w·iJpe>n z hig., Cl!lritod h1g 

l .reak5 er di'Scharg;es. fl"().fil c:ont.a."ine1rs, tanks . ponds. veMc:les, etc. 

PotienU a 1 path ays. o:f dis pers. ion. 

surf ace water 

grou11d!iii4ter 

l and s ur ac1e 

- - bijologic!l route~ 

U.be]·s,. mark lings~ 1dent.ifica.tton tags, or· other ind1c:ata.rs Of 
m terial 

s. . 1: e:s; . 

5hnd 1 ng wa te;o

soil 

ells 

-- dra i f.lag.e d ii tdlleS. 

~ ~ :streams a111d pond's 

PHASE [l; C EH£~S I.VE E 'iALUIAT UJH 

The sec:o11 d pnaise 1 C:01'11' r·er 1~ns we eva 1 uat ion, •h k h ·may ·not be n eededl i f'i 
a 11 :responses, ~ ·s amr.l're t "1Qi;U ca 1 p:rogttam di?-s. i gne-d to co Hect dlata. to e!'l!hanc:e 1 

re·f 1 rne, and en 1 aittge the 1 n'i ti a 11 data base. Th 1 s pha:s~ 1111au ld prt1vi de ill011"'e 
c:~rehen:she infor ation for c:har-acteri:z1 :111g the cflvironmenta l ll'l1azards. assoc
fiatedl with iltcid!ent response· operu ions ~nd ·f·or ·makilflg deds ion$. · ~ a 
ca·n t ·• n1:1ous lY opera. Ing pn:igl"'am~ the se<ond phia.s.e ai.l s.o rd 1 ects envh·o1f'iment al 
cl'lam.g.@s. resultjng fr.om: response a.ct1 v'i'tt·es. 

Ava nab lie. 1 nf'o at ion ·iUl d/or 1 nf'o itU on ob ta~ ried 'thif\Ough 1nftfa1 site
ent'r f es may be· surf I c, eli'llt t.o· t denrt if y- and assess. 'thoroug ly the h 11 and 
ienvi r!lnmenU.1 ef'f ec ts of a;n incident.. lf not t a.ddi tfona. l n.no:r1 ng and 
5aIT(l·l 1ng are requked. Phase llt a~ enrlf'i:ronmenta.1 surve111a!!'!Ce program .. w~ H 
n·eedi to ID:e does. I gned .and 1qil emented to a. How ~ c. hrt.e: e'j!a 1 ual i ·on of ., H t he 
e:ff.@ch or t '1e -·in:ci dei'llt 0111 aH dlia. Al:s.o, sf nee m1 t i g:ait1cm a.mil r!f!'lled 1ail 

anres taken at the s.He may c:allJse i::ha·Ages. ijn tlJe original condHio111s . ., a 



surveH hnce pr"ogr·am 11m:s,t be rrtaintalne:d to 1d'eotUy 111n.1 d1anges at the· s1te. 
Phase H (•h•ch ma.y not be TflMIUJill"eil on ~11 r~s,ponses) h to rcefin1e. supplement, 
or ~Oi'111! 1 ·@m@:nt h1rformat ton obt.ai ned U1rough 1n I th 1 nv&Sti gal h:m.s a111d to 
mai nta'' n tl'H!. surve11 ·~ arice program throughou't the 1 ·1fet1.me. of the 1 nc: ideot. 

SUMKMT 

E.va 1uiat · ng the h,aunls as'S·cc; ~ted w1 th a.n ·incident 1 nvo lves va:-riaus 
Jlfegr"ee:s. o·t coa., 1 ex it h~s + The i'"·l!·li!!:ase of .a s, ngl e.1 known c'hmh: al c.ompoundl 
maJ rep·resen,t a re 1 ati ve ly s illiiO 1 e ·prob 1 em l t Ht'Olfte'S pri0gresshe ly rmor-e 
d'f.fficult ·~o detreii"llline har , f11.11 effect~ as t'he m111ber of c.'Ompe>unds increae:s .. 
Eval ua.tion of the h-H.ird.:S, as.sodU:ed -wHh an abando:ned • ·ste sit · ~ is.tor'aige 
tanks.. 1cr 1 agocns 110 td ~ 'lil'!J vast nou Iii ts 01f ' !known 1or un'lmawn Cit , c" 1 substances 
h hr more C:OqJ 1 ex th.an ._ -s.1mg1 e rre 1 ease 1of an 1 dent~ fl a_b 1 e 'S.ubst nice. 

Effecthtely Kt: •'llpli's.h1ng ttte m.,,JOit il'"@'s.p~msi bH it.y of ite'Sponse: personnel 
!Pih. 1 ch , ·s thf!: p1rotec.U i1I of pub lh:: hea.1 'th and. the el'ilvi rro meort.. requ11 ri@s. a 
tho~0<1,1gh chara.cter-i tat.I Ot1· of the c'h J cil l COiiipOUnds 1nyo1 ved· ~ their d, '5.pers 11on 
pathi!l'il.)'S, concentrat h:111s t n :the env i rio11 n.t. ia,nd de 1 der ious effects . A base 
of i nformat h:in h de~e lroped over the 1 H eUme of tlie 1 n:t ~den t. to a.sses·s the 
'ha:rtiful ef:fec.t.s. i l'ld ensUire thilt eff.ect : \(e actions are taken to 111Hf 1gate tlie 
re]ease. 



SE1CT rnrt :C-:.0 

f] LD ~MtPL ] l\(i lthh AN'Al 'tS IS 

Prior to d'<ep l 0;11 n9 <l 1\!i 119 pe rsonnel .lt a '-Ua.raous ·i y <:l)n'hm ~ na:ted 
wate-r so ite. the IJSC or- H'S'O mu:s t obt .il~ n ·1 n f1armat1 on as. to the oa,tu:re aod' 
co;u~e:nt.,.., t :hJijfl af .. tied a·J s, ii!lncJI asses !:i the r ~ s!k: ti0 u:nd~rwa.tf!r d'hr@rs .• As 
was duc.ribeo in Sectfoo 16 on 11 lnc·iaent Ey,1lui t1on 11

1!i sa.mph!: u:qu1sft~on 
'fDnns trie l:las is. ·for ani res,pcnse a.ctl on. 

At present,. ·t.nel"'e are 111;1mer!illi!ISO acc:eptil!!d s.tand,i!ir,dhed meth;ods for 
c:o 1 I e-c:t i.ng ·e1111v i :rcmnenta l s~ l 1e s ~ Many ·Of Uiese methOd:s ~re :sped· i ed b.)' 
1ncius,t:rfal1 gover nta 1 , or sc iient if ii c tCrrg·iloi .uti'ons suc.h as the · r'i can 
Soc::i et.)' ot T1e'.!i.t i ng; Matf!rh.b (ASTHJ •. 1Cmmmn pub H caUons wh i"c:h s pen ouit 
!ipe.c1f irc urnp·Hng requh·em.nts for a par-t1 cuh1r cu11a.l1.s ·~s are Startdarti 
il\ethod!s fici:r th.a EXiAl1 ll'at1 on of water aocji was tewa ler and 1ettroas 'f 0<r ~lu!mlcd 
And n f s, of Water- anll. lias ti, Sa.mph ng: 1Q.-.OC:1edures can a htO D~ f'CIU.l'!d 1 n. U1 e 
feaera l Ri!9 h ter . h th~r@ ~ s. c:onf 1 i c:t·1 ng inf crrrnat·1 on, emp ·~ oy t,he. l!lc<st 
recent U.S. Gov·ernment me tf'l,{la. 

Pifil rs,g:ru'l e 1 oDH ect.1 ng na:z~rdou s s le:s :s.lilCl'u 1 di use protect he i: 1ot:M09 
a.na equ 1 nt ta 1 nihn he e:iclJ:IOSur@.. Tihe use of s.peci: a 1 coll ec:tii on equ ~pment 
presents. a pTa,b le111 . l m ae,o l nftC1muit.i on 'is. ava rt able, ~M no un hers:a H,y 
ac:ce,p tec::i s tandarot ze-d l'i! thod s ha.ve been cJli!vi se-0 for tlh e· co Hect 1 on of 
ha zal"'dous s 1,e:s.. 

5amp11 n,9 1~go iipme1n.. 

Equ UJillteot to c:o Hect ana co-.rrta i Ill hazardous sarnpi I es shcu11·h1 :be: 

v hpo,sable en• ea.sfl.Y d-ec:ontamfoated • A c-011 ec:;t'i c r1 dlev i ce ma,)' tie 
rreuseil a.g 1 n on l ;i attar tnorrcugh c. i ei1oii ng .. 

[n~p~nsh,e· :i espec.1aHy feir dhposiaible it@ms. . 

Easy tti a·perate., becaitrse tPerscm!'l.e 1 m'a.t hfil' we;:rrf lflg 1Cu!lte1r"S,ome 
s af,e-ty c: 1 oth i ng artd rr1es.pi rrat:o·r y eq.u 'i pment •. 



wariou,s f',o' s • logbao St sample ta.gs , p.ttotograrp~s. 1 etc,. Proper documtmt:a
U cm am~ dO«C _ n t contro 1 a:re c ru:c ial to en1f ore rit a.cu ons t s 1 nee· t he 
90\< r nit 's case ; n a fo~ 1 l iheaf'i n·Q IJll" c:r ~ rnrt n a 1 pr o1sec:ut loi!t often h i 11ge s 
011 ev aei'rce: ga.th~rea ,ti,· the Sc 1 elilce Co ctr cu nator. The ref ore11 ea1ch fl~ 1 d 
iiiDtrll:e:r mu st. eep oe 1 1 ~a rec;orars or i l!J'5,pect on s, 11111ves ti gat foos,. photo
g.rap'hs. t aken _ ·etc . :11 and rev 1 eki. a.H na,tes thorou ghh tieforei l@'a\r l ng t li-e 51 Vi . 

The pur:p0se- of oc 1:1.1 n t cont:ro l is l10· iaS:SMre that a 11 documents fo· i!l 
sp _cUic rproJe-.ct are accounte for when the ProJeU 1s completed. Ac:co1Jnt 
ab h~: aotume.n ts 1 inc J ud'e 'i't~ s !O! t h as. h:igtwlolc·s., f'i El' 1 d Q ·t ,a r ·e<;01rds 1 1u11t iyt1 -
c:a.1 reC:o11"dS 1 a.no photos . E'ach r;faC:li!iii-J'.lt sttoula ,bear· a. serh numbP.r rtd 
s.tio 1 d ·~ 1 s.ted1 ~ i tit \Ji1e nu be-r i 11 a proJect gr.::: me,ri·r 1 rh,eiU.:ory as.s1f!mb 1 ed' 
,at tltte PrOJil!&t' s c!Jffi_,1 e't:i Ol'l. \l~t:erp roof hik rmu st tbe us.e:c in recordfog a] 1 
cat ill in aoOJmeli't.s, bi arri ng seri ,al, mirnbe rs . 

ltte 'first a,rea oif ump 11 ng s. h· man i'tor 1 ng for: 

gian it va. ors 1gases .• a no t<Jar i cul ~ties, 
U~)gEm de fl ci enc1 , 
S e1c: if c: tma.ter-1 a:I :s l i f Ii: nawra J t 
COmbus t b 11'1 QIS@S . 
Im11r9m i1 c ~PO·r :s, , ~as e-s ~ iHJ.d part i rt·u 1 des, 
~ '- d!ht fon. 

Si!!!n p ~es 1 st a ho be taicen of tne 1c:o1:1 t i 11:ate0 water- sur:t~ce t mM ocdep th and 
bc1 tom •. 

1 ·J 011111 ngr for fTe-e ,head s,p~c:e n t he top of the a t~r samp 1 e conu. i ner •. 
a 1n er of air mon 1 tarl ng tesb i::an be r uin on t lhe aqueous s mp le·. 

A n ber 1J1f fie l d nstruments ~ ·i ch i1tre cLu·T.e,mt ly u:sed .1n lyze-
1!!,a . . iient.11 ~ ·fr fo·r pe.-.cent:age f:)f ·t fhe lo1i1-err fl~abl Ht) lim ft of ~ v.!!por or 
gas i n, ai1 r. cr;moentrrati on of ~g.en. or e:on,c:etttrra t iion tr to~ 1 c vapor-s./g i?i~ie:s . 
l"hese deviii::es coine 1o t cat g;ories, generi!!l s urvey and stPec i c s urvey~ 
,based on tti.e· 'tWE!' of sampU n9 ,per ormed9 

ne·ra 1 s.ur\!e.Y i nistru.ments i m:: I ude.: 

bustttJ.l~ .JJs ~no,.gc,nors 
llil t:rav i o I et pnoto ion :zat ion det~ctor 

I ~ oni za.t iron oeteU OTI 
Centur) Syst ~ Urgan ic ~por An~l i zer 
Illilfrin".ed S ect.ropllot QUr 

1~ 'ran lnfliared. SpeC:t 'r OPhOt , t,e,. 

.Speoc: i fi c. :s,ur\!ey iris t n.1 nits a.re dew i c:es t h ai t eas uir,e a spec H i: 
matttr'Sa L Oxygen ete·n aina c.h--ect,-readiing ttJihn·hnetrk tubes. are v1rt ua.1 b 
a] a.r use at n c: 11 c l'lits. i nwo 1 ·vi rr1 g hazarc'ous s ul)stances • 

Appe1u1tx lb en ti t1 e.d iii Afr ttoril t al" iitt19 ~nli S11u·vey lMtr-t.1ments • presen :ts 
1 nfo1r.mat ilon OTI the, cilarac. terr · s t.1 cs of fie 1 a ·h~s t:rume.n ts a longr w th aet 11 e:d 
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a.x,p,1 anat·j ons on1 Uu;i ch·ara.c:t.er t st i'c:s.. capaM 11 ti es, , nd 1im 't.tiU t0il1S o·f t h@:se 
on1ts ~ 

A 11umtler of different tJpe:s 1t1·f dew i t:e:s amt teC:h!f! i ques ~:re ut 11 i zed for
~ . l 1:ng at. i nci·aents i 1111to 1 "'i ng hazn.dou s sub's tance:s + us·i ng U1 e correct 
liquid and soilu m te,-1a. ls: umplers, s.i?~ect1i n ,; s p·le' ie:on ta.1n~rs and c. l o:s~ 
u:rH.' and p-res.erw i1 ng Sri! l es i a:re an c:,-i u ca.'I n Obit61 Ii 1 i'19 the ~eces.!:ary 
~n lytic 11 ,ci~t. a tha.t wn 1 provi<iif! th:E!- OSC amJJ ttSO wH.h t he true ~ers~ctivie 
QiA th.e c.ond H i'on of the ·~ nc.1 ae.r;t ~ Append 1;.:ic. c Ofil s:cr"i ba-s; ·various sampH ng· 
e:qu t pme.nt and meUtoo:s • 

lllli oruer to hcil itat@ r-apio detect·hm, a hH ardous naterhls Spi l h 
Oe·tection Kit, shrollfn. fo f~ g~ 20~ 1, for perfom11'!19 ncm-speci fit tes.ts ~Hh a. 
broad r-es po11se to !tiny ccNrtami naots. has been ~velopecl by tit~ EiPA. The li:it 
~ s de:s ~ QilH!td far 1use at sp 111 :s wrne111 the 1 dent i tl' of ttie conum1 nMl 1 s tn.-0wn 
and the ir.: o,rUn t ct1ns 1 d(!rat ion · s tr-ilc:1 n9 the ·sp11 11 p 1 ume unt 1 ·1 COt! rrte-r~ 
measu IJ'es can be t .akeo . · 

The Hua.,-·11ous "t,e ri a l:!i ti.tet~ct ·jon Kit c1u1 be carl"·i;ed by one person and 
is versat He encu51h to be mod t f 1 eli for spe:c hl a11>p l i ·cat.ions.+ It ~on ta i ns .a 
pl:! · tel"~ condm:'U vii t y . t.eil",, spec tr.gpl'lotometert f 1i1 ter "ss · b ly , effene:s-
cen t jar. in~at u..-,~ chro:mil.tog:rapMc c:c1lumnsi enZJ - iil:tickets~. ano dat: 
sheets. H1 e· i l'i s: t.rument compt>.nents are balt@rl' ~ji)'cwe-red for f i 1e·l d1 !.!!S>e i 
ii lt!houglfl, the spectropho:t001eter aod i:onduc t "'tty met :r can be mod Hi e..d f g,r 

21:1- or 240-~ a. c. ope rat 'i 01111 us. ~ ng l l'le ciGa:Pte r a111a cab 1 e U 1t .11rr..@ prov 1 Cled .. 
The k 1 t has !)H tile ll'!~c::es s.ar:y i nistrumenta t ·1 Olh eqi:tl -nt,. iaind reage.nts ttJ~ t 

ilj' be: 111eeaer:1· b.)' ill ·ne 1 d1 ii nves; ti 9 _ tOf' to <:letect .and trar::e cont. 1 nallilts. i n 
vu t!:l"liii!a . .)'s • 

Hazar-d1Jt1J1 s. rateri al .5 terct i Olil Ki ts, w.t:i 1 ct! are. com r .c i a 1 ly ava f l .ab 1 e., 
have tbeen u s;ea aol""i 111 g rge111 c;1 res po111 se5 to hazardous; mat.er h.1 s s p 111 s .. 
Add it i oAa 1 h1f ormat i ·O:r! ao0iu t r:tie: I ts y ,tie f ovno ·i n ·u e f PA report, 
~PA-6-0 _ l2·-7B • 0155 • 

.tta..zaroous. at,e.1 • ~ 1 s :1de111itif'lca.t Oil Kit. 

fhe·re a re .r;ea.r ly 30D m i ter-~ a 11 s c: 1 as;:s:i f ·f 1ed as h az:a r dou:s subs t:iances .by 
EPA (f·edera 1 iReg,i:s ter., Fe b:rl.! _ ry 16 , HJi"9) , and a. f hi: 1 d· k H c~pab le of 
traphfl }' and a c:c~rate 1 y h:len tii f yfi n9 eillC:h of t hese subs ta.:nces 'l!faul a be too 
YJL 'i e hly to 1be praet 1 ca I.. Thus i t h i rty~s ix J"epres-enta.t1 we h.uardous 
mi.tiell"lil 'l5i (.t10.x i ·C m -ta 1 ~ 1, ao ~ ,ons , orig an i c c:m:pounds ) ~er'e selected . nd a 
ti" ~ ·1 d ik. 1 t wa:s designed by the f:: PA to 'i de qt ·1 y tlhese zind 'r"tfl a tied sub stance~. 

lne ii:r~n-t'ification ttDj ,Ht sltio'lf..n i n Fig·. 20. 1~ c,ans1:sts of it'l!!O :majo1r 
·t:omponents;: l 1 J a:n l nfl'E!!l"ter /:SMr 'ht ''l'E.! UM' 1: ~mp unit ·for pnotadtemi C411 ·i nd 
thermal reilt t 1 on:s. an~ 1( .2 )1 a [paclk:age with lt".@agents. a rid a1J~ i lH1ry equi i pme-nt, 
ind iui:lli ng tes't P'iU>er s. ~' ctete c:t.or tubes;., S1p1ray reagents t s,pot te$t sup,p Hes , 
i!l1ft tlll,1n-layer e<l'lromatograpih,y iaippar·atlJ!s.. Eq ufi pment to f ac iiHtate the 
~c.01veF.)' o·f cont . 1na1nts fr · . wa.te:r a11<1 soH ts also 1.nc111.1ded . lihe f"'i'eld 



i dent~ f ·1re _t1 on k It cont a 1 ti$ ere tat lea op~ra t 1 ng 1 ns truct 1 on·s. and dill.ti co.rds 
for ea,c:hi of the Ji rep:res.en tat i ve J:l.az.a;rctous subsUoeies. ., 

lden t U 1 c.uh;u11 of grroups of eont,am11f'l.an ts, ratt:rn:r t.l'lan qu1:u11t ~ fi c.at·h:)li'I 
of spec 1i fi c substances,. ~ :s: t he t 111tende.i::1 us'e of the 10~1't ·1 f i c ti i)i'I .le; ~ t ~ The 
Ul Id t c:an tie u s,ed ii.n cc:nJ.1m1:t't<m . i th the- ka.z"1n·1dou s Mater'i a l :s. .Oeter:ti on 
Kit, w:h ich c,cnh ins a pH mBtl!! r , specttrophot · ter t condu<: i vi l.Y mete:r ,. andl 
otheT aoa.1,)':t ka 'I eqii t 1:11ne11t. U't 1 U zat.1 on ·01f !both H t ·s c 1u11 1.mprove 
hilenUfitat:1ol"ll ca~ab"l ll t,y, pa·r·hc1U1lar- y for 1no.-·gan ic mate·ri als. for 
e.xample, C:.)'anid'I! amd fl uoride carmcit be disth19uisnedl by tll.e JUi ik 1"t alon:e~ 
naw.e.ver ,, wh.en t.he le~ ·t!: a.re tJ sed ·c::oncl!l'r:rent.1 y ,, i OC>nt if i cat 1 on 1becomes. 
po.s.s ~ itil e .. 

Sp1 11' s: or d1 :sc:har9es; of tax k pestic i des f1ra waten1ays; 1P-ose a ser"i ou:s 
threirt to tihe aqua.ii: ic 1enw i il"tu11m1mt an di mLml ci pa 1 watier s.upp l i e-s. Iii i th .,. he 
h1<r•H1S·ed wse ·O"t' orgaoopl'Jio($p.h.aite pes. t khie st ~hh:h are to.x ~c at v:e"rJ 1 Gw' 
1eve1 :s., PrECau·u on s · 111~e need'eiil to :redtJ ce t his . t h rea.t. Be~ause 10' l h1e 
st.ah 11 ii ty of taxi c: 01rganophospnia.te pes.t ii ci de-s; under- il tnorma 1 •• env i rm11nen ta. l 
cona 1 t i10T1s .. 1 1 t 1 s. I mpe:ra:t ·1.,.e to a~tect these hazaraou·s. compound' ~ rap1 c11 ·~ 'I • 

CttD·l 1.n@s.ter-ils fi!: An tason 1st il'>on i tor 

Aiut·Omait 'ic syst.1em:s ha.ve bee11 develop~d to monHor 1n1.!.t~r ·fo:r tM pr-e:s~cei 
of org.ilncphos.phate imd c iltrb·amate f n~e<:'t i c·i des. The pr·i ric: ~ iP 1 e used for
cet,ect i ng the!:ie c k~ol ~nesterase-hlMb1 ti n!iJ todc s1ub:!rlanc@s is: based uiimn : 
U) the oonect'lon of enzyme nMbito1rs on ~mnobi H.z:e-d cholfnester-ase~ (2'} 
the ch,f!mi cal reac. t1 on Qif i~cb n i zed Cfl(l H ne.stera!te •td th a suhs;tr, te, 
butyry 1th 1ocho ~ i nes tm·a ·s.~.. in the prre:s.ernce of e111zyme 'inn -b·j to1rs. am1 ( J) 
ttie e lee t.rochem1ca1 on Uiar·1 ng of s.u1bs.t:ra.te hydrDlJs: is prottuct s. 

The Cho H ne:s t@ra:s ,~ A11rt.a.1gor:i 1st i!ltOn i to.:r ( CN.l~ •O ,, s.h own ·~ n fig . 20 . 2 
l<!!evelo;ped by iEP'A) Is a rug eci ·instrument th~t 'is, oes 1 gne.d for· ipitl 
det1?c.tfon of to~ic . ate:ri als i n a dvert st.re~, or portd. Tihe po tab.l e 
a.,ppairahs. can' ibf! used from a lor:igs i de the bank~ of ~ s. tream or from a btl'ii't. 
An operator ~ s: neederl to note ·the pres,ence of enzyme ' nh i lb ii t or-s w,hen t he 
baseline voltage- 'i nc:reases W o:r m,or-e mi 1 Hvol ts hi 10ne: sampHtt·g cycle·,. A!: 
~ nc:H c ·tea on U1e pr 1 nUiot ·i'.lf a str ;·p chart re-corder.. The CAA-4 cao o;per~te 
c:o,nti mi:cus. l y--w Hh l'i t t le ma 11itemu1 c:e--f,o r al'! ~i g:ht-howr pe1"·1i.ad ~hen it.IS 'i nig 
a l .2·-V automob 1 l e battery 1c:r a l ~ 0-Y a. c.. IPO'~J" s Otn·,c~. 

Cyc I i c_ C1t11 or meter 

The C~c 1 h;: 1Co J,c r i eter, shown i n f ig.. 20 .. :2.., (deve h>Pe·d bJ t he EJ1·A) is. 
111s eh 1 for f1 e I a mo1r11 :tori ng of 1Je.avy mf!ta l sp fl ls. It i 11.c:orpora tes 
nydrau H c., opt i ·C,a l 11 and e J ec tr.on fc c:omponen·t.s t h ~t are aes 1 gned for the 
at.l't1omat 11 c d'ete<Ct '1 on of most he:a ".Y met al poH utan ts.. w11e111 r!llJ fodii cue r ~ 
:sodfum sulHaem; is 1nJectf!lfJ orop ... 1s:e jnto a. samp ·~e stream~ the presence 01f 
a neaYJ mi:rta.1 conitar.1inant causes CJ1Cl l( va:r'i'a'lhllt.iiS in o.p ·t ·~cal tra~mnittance 
0:t the 1 nd~ ca tor tnject 1 on freque.rac:y. These va~i .ati'ons a:re cietec:tred' by a 
1 an:ip aoc pho,to11:::ell ~ cm.1,plmi to an elec.trr;mic subsyst _, 'ld1dch produc-es 
e'ith.er a q u~n t.i'tat:i v·e 1 nli ca U on of t he tPO 1 lu·tan t o:r an a J arm INhen .a 
t/ilre>$hold le..,e l is exceeded .. 



ltje C'..YC l 1.c Co lcrr i -· ter 1 s ca pab 1 e of de te c·t mg hr le ve 1 s. of many heav,y 
ta l ~ in w.ate:r Of w1 de.1y Yar.t i '"' g tiem~ra.tuires • The detiect er a fl nta 1 ns 

,a,aeq dte sen1s i t i 'lid lJ for a p~ir i od of abtiut t~o ~@.~ .s wi Utout. m 1 nte111 ance. 
Sc,_ .e bufldu,p a;md ·s,tteam turbidity Cl.O· not affect ts p~rfo ·. ance .• 

Th.e Cyc:Hc Co1od ter ·;-s c rcia.lly ~v.a1 labl@.. ]n:s:tr · nit aesiign 
sp-ec 1 H c.at fons. andl descriptions. ctf -~ ~ra.tory ano 1,e l d t e-s ts are 1irnc1 uded 
1111 the Hna.1 N!port .. Ei;iA-6D0./2-i .-064 . 
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Hazardous tAaterla\s 
Detection Kll 

Hazardous Maler\als 
Identification K" 



Pesticide Detection 
Apparatus 
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CycHc Co1lorimeter 
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liAZARD EV UIAT ror : 
GIT 10 111 iNO-GO 

The uti li2athm o'if encrap-suh't.h19 sru1:t:s. _,na IJe·lrnets by div i ng pm·-"S1CJli'U1tel 
flll~ 1 l permii t u mde·i"wats:r c;perat l on s te be CCJirduc.ted n c_(lntam 1 niated1 e11v'I ron -
mflnts ~ The:re w n l t h<11111er;er«, be .-@S pon~ s itiuat tons f n ·wM ch tiiile hazaNiiou s 
s.w.bs1:tance(,s) 1 n·wo J ve<d w1 H present such a r 1s:k ais, to pr11!Cl ude th~ de:p 1 oymM t 
of id iv i ng persc nn~ 1 ,~·xcep t. i n i:li 're er9enc,y. f"r;rr sholl" t J)er'i od:s: 10 exposure, 
or- nDt a.t aH. 

lt fl s r@co9n1tz:ed that mu.ch of t he tox.·j tiit.Y l'.fata l!va 1h b1 e toa~_y f s: 
ba5:ed: w.PCm 11'pur~ produict y , ctl'nta.rct. A di Yer l 111' an umiderwder f\eSP<lriSe 
OIJ'~ratii on -1 H n1J1rrna 1 b have, 'tiile bef:le kh. 1 P'r otec:t 'lion of hb ·su rr1nrn di ng 
enw it-n . mt as an aeid,ed! buiff er b.e't;J«:en fl i 1m a111d t he p1,i1 :re conU.nd nan t 
1d i l ut -a on~ 

. n most 1 arge watie:rocuHies cu rrients :11 thle-s. t arini w 1 ndls Pif\O v f ae f 1or water 
co 1 11 turnov~:r '11 or h: i ng1• A pti re r;h j i; al Prroduitt eaianatf ng fr ~ 
_point sow rc:e.. 'SU:Ch a,s a a>r _ -• ll _ rge, slh t p dr~ sch:nirgt!: 1 ~ 1111e It. et c •. ,. i ] 1 
e:iq:i@irl ~nc!: as r a:p·i d dH ut'i 1cn fr , · its or i 9 I'! al stre"g tn. ·1Fcm e.v~n u c'I o:se 
as. a. e1:r11 , if!f!·t t r om Us or~9fa .. fnts, is, riot to i rid ii c·.eJt'e t h'11t tlt11 dfver or 
U:SC s lilOlJ 1 di ass. - tha.t 0 (!1 n ut ion 1is the s,o 1 ut i or:i .. II 

Tab I e 6. 5 inc J ud~s a m1mb1H' ·C11f ti,az a:roous su.bs t.ances; , Men arl!· 
us 1i9ht·1 y so 1 <Ub ~ e and ~ nso l ut> a e s 1.nk.1 ng 1c:o:m,pounos:.'" Ml~te:rU 1 s S.l!J·t:h as 
these 11-.n] ac:c.umulate illl por::kets 0

' and bOitt.om ae,press Ions i.mde:r no o:r low 
r::ur-ren l oood 1 't 4lmS. s 1i tua t 11on:s o·f :Q 1i "er re,s.ponse ,.,t 'Ui1 'tllU!! prt! 5'@:1:1C:li! of 
t hese r::lhemjca ls riequ-; ..-.es extr"ili C~IJJ'it 11 on du~ to Urn "'puf"tf prod 1u::t • cond 1 U ori 
tlJl!!!)' can bf.!: @ncountie't"li!'d ·in 1:mderrwa ter ~ bd ef lh t 1 n·g a1f these illtetri ah 
hi. as ol lo.vs; 

Ac e t k loo.h.!fd r h le 
Acry'I on 1tr1] e 
Sr i11e 
Cr-Hol 
~p i e;li! l 0rrohyu1r 1 n 

1Ca.rbon retrach J or l ae 
Tu r p1mti 1111!!: 
ha;phtha. 'I eri,e 
Hyd:rGgen Su 1 f i 
ttet hy1 e.n!!!! Chi'h>d d~ 
Perch l on:iethylene 
uichlo:rcprrcparne 



11!@: thJ I Pi!ir!Ud oni 
Pa 1yr:ih1ori 11 a l·eo Li 11i1'1teno s 
Tr 1 ch lo'toilttl.)' l11ene · 
hlorda.ne 

Spec1 1 caut fon shou·hi be ex.erch1ed b_y dh ·ln91 per sonnel l!;;lperat i ng t11 
111nat1.1ra J 1• po H utedi waterways. ·which rec·B 1 ¥e sewage and! 1Hlus tr ii al :ru.noff as 
OP·POS 1(HJ to a. poi nt :sourc~ ois.charge of hiu~rrct.ous mate h ·1. r arogen 
iuU tde h a. subs ta nee "Wt! i Cit h , pro1;11ucea d.ue t o po n ute-d .and dJ c001pcs. i :ng 
·bottom !bent.hos sed1me11t . . H_,s h a s Hgfttly _ ~ol~ble si nk lng ~ompEJund 
which wi 11 -ate · u late· n bottcci ·depr~s.s 1 on5 a rad wt:n c:h a <1111er- c i'l!fili ~nt~r 
f nto e si 11.)' liil1'lhout prior wa.rn1n9. The matetia l e>iMb-its ill very 11'1 ghi s!dn 
penetr.at i 01' and ao 1ell t.r S.)'$ tenrj C h az a-rd as We 1 ] m f u 111 e.n.taips;u 1ati0111 of 
the Cllhett ii5 req;uir"'e!ll with as Um5ted ll!Xpos.ure . s poss·i ble luring e·xe~hed. 

lbe s c,o di a:f'leb 1 in ·wn i Ci~ a dive'° . i 11 come- i nt ·o cc rntact w, th "pure 
product"' is w 11th "'i nso 1 ub le or s H g:nt l y so hrb 1 e f 1 oat il'llg • cooipc 1:1nd s. wln1k h 
"11 l 1 be- .at the w. t~r· surf,_ C:Q and 'Iii' 11 ·coat the diver u~o" en tr .Y aJrUt ex t 
f romi t he opera t 1 Ofl s He. t :.; i1fi.P l £! i o'f s i:flrl c:ompoti lilds ,ar ::: 

eqzerie 
·let . I ket ,hac r y J t~ 
S'tyr fi!·ne 
lolue11e 
C:nrom i um S 'J ts 

thylbe zenj! 
Glyc-ol Salityt te 
lethy l m:.tny 1 eton.e 
~lerm 

111 e u:se of a fire M ~e 1:11 11 u~e ·su.r he~ chem •e ai l s 11 c: · wn 1 d hpe rsie t he 
c~mt inaot or the c1wer upon entering and le~v1~g t e water. 

Of t he 5 ha zia.roous chem 1,•ca 1 s l st 'in Taib l·e 6. o · t he u. S. . Coast 
_ u~rcJ ~ s Po~ Jut. on Inc i d~nt .~esiP~n s.e Sys t l.l'a h fl.a·s,e-, 3~ ... re H s tf!!Cl. in 
• a.b 'e ZL 1 en l 1t l i:!G "' rrtt~ l fo;w; u;. H;- , ' ano are- noted by . ' • . Mater141 1 s. 
1aoot1-f 11 ed b,)' the Nav,y and ~v 1 ·r onme n t ,·an.ada a r e 1 deot. ~ t , ~a by •* aml: 
111*"' res,pei:t 1wel y. Al I materlils. of c:ooc:1ern 'irJ 1Jtif1ed by . AA in lllllill!J!· 
6.6 ar~ 1ncor ·orat@d in th~ ot er l fs t~ 

The- ai;iprox matel;o 350 chemic 11$. l i sled n Table 21. 1 are 1den11tified i Iii 
t he u fl and :Hii'!z:a.rella.us Hait@r la 1 s T e-i:hn 1 cal As soi stance Sys. tern (OHM rn·os J as 
be 1 ng 1;11e 11 1 y a•C ti ve. Si rice Ct: _ TAO. con't.a.1 n5 10n 1 y about 21100 checntca Is . 
or m~y not 1 n<lli cate 11 s. ted c:tr i c.a I as. a s. i lil hazard. ot he:t ref,erencf! 
sources sncu ld a1sa b.:e consu lte~. 

Use 01f fab les 

A. 1Cate-g~r es 

Tab ~ e 2 l .. l o iv d~ s, c emii::a.h into two c ate-god es: 



Ca.te9~ry 1 [mor·e :s 1e r fou5 j 'lilhi ch ·incl ude-5 ::: 

6,as.,e:s bav 1 n~ a SiJS t@mk cf.£! 11 i· to.x i 1c: i ty rating of moch!ir1rt1e to 
e,dremely ha:iari;1io!Ui and1 a s~ ' n ernet!l"'atfon r- in · 1ng_ of rr.oderat 1e to 
h1gh. 

L '~ qu'i as !ild so·11 c.s h ;, ~ ,n :g a S.,Y!i tL!!m1: c ccr 111 l t.1:1:>:.1 ci t :r4t1 .Ilg of 
e~tir.emeb haJUrdous am1 a s.1ci 11 pen:£!trat~on1 ran ~Jiig of moae r.!lte t(I 
hi gh. 

Gases h av ' n~1 a I oc 11 11 er~ . al tox.i c 1 t)' r-at irn. of maderrate to 
e~treme l y hazar~ou ~. 

ti qu'li,ds aotl so·l'1ds h 1vh1g a loca.~ de 
ex t'rerce l y haizal"ldou s. 

Ca tegarJ1 z l ~ ess ser1 ou·s.' 1w1 h ·i ch nc l u<lle s. T 

Gase:s iha'l'in~ a. s.ystemiii: derma.1 to~kH.Y rating ,of sHghtly 
h !ital!"dO~S and a s 1 tlil penetra t 1 on l"a,rnk i ng of :s l i gh t . 

i i:i 1.1 i d<S and so l ids n av i ng a S.)'S te ii:. dermal lox ii c. 'i t.y rat i n9 o·f 
s l ght.lj' tia:urdol!I !i and a ~H n pen@trat 1 on rain k] n g of ocf.f!ra te- to 
sl i' ght~ 

Gases. h 1v i ng l o r:: l <llf! a.1 toxic i ty rirt '1 ng of s. H ~ lrt 1 y lilant-idous. 

Liqu id~ and ~Ql i cis ha.Ying a loca.I derITT~ l to~icity r~t1ng o 
mooerat@ to s11~1tly hazardo~s. 

Phys h:a 1 .Stai @ 

Tb& ,phys. i r:a l st.ate of tne r:hemi i: ~ 15: 1 h; tedi is. U1 e t r ii c:rrtm11 state . Jlil 
1i f h-e ,, :si0m1I 11 s,t ed as. so li os or ll qiu 1 d's cou J Q v.aP'tliT" i z~ ;)11 c r~prr esell!l t 
a. g :re~ter h~Z~nil to t Ille: s,11; i in~ The eh:!'ffil 1 <.d l s. l is ted al so milily be 'f oumd 
i~ed tn other s.uib:sti1111Ces, w.ll!1ch c:ouhi chan~fi! MrH tney affect the 

:sikitt . 

c. Skin Pe~e tr~t i on 

~egUgf,ti ~Q p,sn:etra.tio:n [:s.ol fd - po la r J 

Slignt Penetration l5olid ~ 11orn o,•a . .-). 

++ frloderaite !Pent:! til"at tion t 11 ql!.i i o/s.o I ~ d - ri a AJ>D 1 a r) 

· .+ h1igh Penetr ation (gas/] i qu1d - riu:mP01hrJ 

2l - .l 



•++ Extreme uriJ"'d .L so: /kg-·50 mg1/k9 )1 

++ M.oderate ttu.aro ILD50: 50- -00 g/,k:g) 

.. 1 . .gtJt lii!.U.ni (LD50: 5.{)0-15;.000 ntg/tg) 

ti 5-sue d ti Sti'lllct ion /nec.ros is 

+ 

ebt{on o,f rao,le 2.J .. ] iuid Leve.h of !Protection 

Lethia l amO'l.lnt rCJ r 
.! 7tf. ] 1 ogr-allt an-

drops to ZD - 1 

1 ou-nce - 1 p 1 nt 
.1 POt.ind} 

l ,p nt - l qui1rrt 
(2. 2 pourn~s} 

The purpGse of T~Dle 21 . ] h to Pl"ovfide dil!U ttiait, a qua.Hfh~CI p~ruin 
can llSe in ·conj nct"i on _ it~ ott:ier s n ·-siper: i fl c _ .fil(!I _ ~edge to se I ect prl'.lte-c
't he c lotn htg. ine iCJdta lf'le 1 ate to slid Ii · o.x h: 1 ty orl:lJ' ii d~ stlt1 h:l 1J01t be. 
~s.edl to se 1 e~ t re!SIP r 'tlor) protect1 on eq 1 pmel"!t. . 

TI! e n - n or s us peded presentt: n /or m ,is red c:om:e111til"a.t ion o. 
Categ.ory 1 c em ica Is _ t . or ab ow Ii! t e 1 isted conce,r.itntions ar-ran ts earing 

f Hy e i::ap.-suht'in9 s~1 t ( evel A ·., The _ nown or suspected pr :!encl! 
ana;/or ·asur"ea ttonce.ntr.,athm o Ca gory 2 c: 'ii:ah t or abo~-e th:e: 
Ii sted c~:mc:en r:r~t ons sl!.-ggfsts that a le~. :se:r 1eve:1 of skin 1n·t1t,ect -on1 
L·e.we 1 or C) is needeQ • 

ll er-€ is no ec · s i Ori ·-~ ogh: ·or ,c:noos ii ng P1'0tEC:t i ve c ·1 othfog as itM re 
~ s cu· ctioo$ i n9 res.p ii rat.ory pn;itec:t 1 vie. ~1.1'1 l!!nt. The . s;e of .a lfu 11 ~ 
.einc;aps.u 1 ait; ri:g ${1 t owe.-. otlher types orf ctl -· i ca 1-ir-e!I is taint c lortft11'i ngi ! 5 

n!:tta 11 y 11 juCllgllle11t maoe 1b.)' a q11.1a 11 fi ed i ndhri du ill ti~sed on an eva. 1 ati on 
0 A.It pertht nt i n: Orn!'G.tio:n ayaJl40•1e about t.l'le- specific inC:ident~ CitMr 
gu id illni;.e arid: cr1 ·tie:r1 for ste ·1 er:.t iirrng Pt:rsion ne 1 Jltotec,t i ·l'.ltl eq;1:.li IJ)l11ent a.re 
co:nU.1 ad l n Pel"lii1 h U, Im er Standaru 0 · e-rat i ng Sa et r G i ae ~ 

·tiler Riefere11c:es 

6bl e "L 1 a.ces nt1it i _c ~ ucte· ia n sub& tanc~s a.ff ectl ng tfl'ii! s le fo. Othe.-. 
standara :relfereru::es s nou ~ d ,be crJnSu l tea:. 1 n put.1cu1 ar: 

Zl -4 
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Whe1"ewer pos:s i b 1 e1 data. hi one Nf e-re'm:1e shou hi lie cross-c:lhed.ed • tt; other 
refef'lences, ~ 

The' uti lit z:at 1icn o"f div·h19 personne I ir:1 contam1inratea envfr{lill!lelr~ts ~ s t.,G 
a liw»a.ys be tile iii hst reso:rt • to 1ge t the. job done~• App H cat1 on of r - te 1 y 
operated s a111p len ,. tbottom dredges"' 1r>emote: ly c,peratedl 1.Jnd~il"'Wat:er vi oeo 
syS,t s, etc. are al 1 to be consiaerea ru··h>r to cepiloying divers . lliowe .er 
even 1 f 1C1 'Ivers ate the on 1,)' ans for .accomp 1 '11 sh"i:ing an undenfiiter us k. 
there are some 1ns,tamces ilil wh ieih tihe conta_mrinates 1nr¥ohH p-rechae the 
us e of o1 \hers ur11:ter ext.It ecier·QeliltY condi t 11ons for- e 11 thel' :s,t.tort dura t hms 
o 1 exposur-e ~ or no1t ~t .:!ll ! -

uai ed ypon1 t he chem i-ca 1 /w.i!llte I"' i 111.terface 1of mn r h h: found 1 n ·th ! lJi. S 14 

1Coast 1Gttard Us t 1rl lab·1 e 16 ~ 16 t and the Derma 1 To h: iity 0-at ii p:reselilteo h1 
faC] e 21. 1 ~ u 19 teal s,upport e111c:a1psuh.te.a dher e:x.posu~ to the f»o,1 l ol!jlhtg 
chem~eam :s sho1aila be ror u sli'll.'irt i1 pe riod of ti 41,s poss i b·le , Mdl onb i n 
r~spor:i:se: to· p1rot@c.tion of pub l 1c Jfiealt!h~ or aisshrie il!n\tirc _ otai tfl -:: 

CR:s,o 1 CPl'le11·01 s j 
carcon Tetrar;h or1de 

apt! t.ha l mte 
hydroy,en Su 1 fl de 
l4e thy l 11me C~ 'l 0<r 11d@ 
Pe r ch 1 crroe·thy l1erie 
0icti 1 or-oprop-ane 
Po l :1c rn] 01r ioateai Bi rphenyl :s. 
Tricploroethyle!ile 
B:mzeli'le 
l'llflthy] Meth~crJr•atf1: 
t;renE! 

Tohie11e 
Ethy l benzene 
Xy ~enfl. 

The. c l ass;, t t cal ion of the ~bove ·ch em~ cal suM. tances 's, bued: upon 
the"i ir hiS{l 1 uo·fl i ty ·; n te1r ,. and a. petm i s.s i b.I e l eve 11 of conoentrat hm of 
11etwen 1 O Pf)f,1/&-hour. per"I oa lo· ] 00· P1Ptii/S-hoor. per1 Odl . Th ·1 <S. 11 :st 1 s l:iy n.fl 
meall!s ar:rt to be a c : letie 1c:ategorhallon. Ear::<h c.h 1cal substance 
em.touriter~d a.t a 5IP H l 'S He _ :st tie ~1tc111 uia.ted r or so htb n lty,, pe· - 1!i s i· b le 
,cone en trd·j on s, a111d pro~pens. H.y to a ttacl< ahd ng dre'5 s ilte:th l s . 
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1 es. Q· 1 niso h.10 ~ e chemr1: c~ 1 sulbstant:es fi t! if! h:h a di er- shou 1 d ne·ver 
to operraite .ar as fol Io s;: 

Acetic Anh,ydr1de 
JI.er-}' h:in 11 tr .1 e 
EJ,.,. . - 1n.e 
IEP i ch lor o.h..)'d r 11 n 

:thtyl Parbth on 
hJ.ordane 

Agad n., th·i s 1 s.t is not ~omp l ete ! Se. 1 ei:: tiiol"!I o;f these r;h 1 c:a. ls iU'e 
based tiP0-1'1 th~ir insch1b ·~m, a.no permhs. ~ ble concentrations behr.g leH 
hanr 10 iP /&-:tiool"' perif oCI: .. 

The OSC and div ng of icer· iI!!ust consult. s,pec:if fc en _ ka.l 1cha:rac; 
U!dstics refer@nc:es in Grd:e:r to make . 1111 ~due.ate<! or:i-s1t1e decision on 
net.her or 01t to d p 1 Ol' d 1 vi "91 pe:!l"'Scuute 1 .. 
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SEC'tWrt. 2Z 

6EhfJU~L U I J tf . · 1 D atERGE CY PA.OC lJ Ut-tE S 

Adherence lo es.tab 1 s lled o1v in proc:ed 1.:1res a111d reco9n Hi on of t:n!I 
spec.~al pn!C.iil tions, that - y 1)4! f'.l(!!!!!ded loocause O•f ·~ oc:al COnd1 tiOnS 1111, ·~ H 
enhraince the s f@ty of oi"'li ng operati'ons . O v1ng1 1Per-s.onnf!:] snou'h:I have a 
tl:lo.rcugh umter stand ng of t he pr-oc:·e~wres descr1 .bedl 1 n t.h·ls. sec.t !'.Mil. Poor 
proc~i!Jllln!S :tf!suiH not on ly 1o U11'1lll!C:ess I'}' and cos t lly delays .. but aJs.o may 
affect t lhe succ~!SS of .a p.roJec:t am~ increas·e t li!e pro ba!) Hty of ac.c:i d'ent s. 

PL.AH I 6 Ttl£ Ol Vl ttG OPERA Hor 

1Det' i n1 tton of Hiss ii<m aod. Go _ 1 s 

A clear de ~oithrn1 of the mi ss, f1cn a.nQ it5 goals 1s tne ffrst ste,p. To• 
es.tab H :s h al!l ·cPeriat ion~ l iP ll · t a1 ·1 rparti e:s engage,d ii n t he proj ect ~ho.uld 
p.lll"t1c.1pate. fnc lud ing those ho wn l be cfhdn g imd t!hiJ5e engaged t n jlJOn·· 
d v1 ngi roles • Rt'! s:ou rces. •. ·i; nc l udi n9 1t1 h·e"'h div 1 ng eq,1.d pment ~ 'SU r·face or 
umieirwater support P·l at 'f•o r111s, .am cl support e.qui : ent. s 1i1 011,d d b~ detemi n~:d. 
Th data or sampJe5 lo be: ~a:th~red, wor to be !Performed, or o,b$erva.tfo:ns 
to be 1t11i!!dE! snou 1 o be i aeot if i ed 1· alfl tile . o t tom t 1 me· srnou 1 d be est 1 ated a·s 
clcs~l> s po~siDle. 

01 YE TEAM 0 G.ft:HZAH O 

he Hters. tta.ve t<Jul r.es.ponsi bi 1 H . .) for the :safe a111d! e f 1 eiiil;~nt cQni
a ct of o i "i ng ope rat i QJ15 • lf'le.)' .mus. t be 4! peri enceell d ii 'llers gua • fr ed to 
.l'utdle: he r'i qu11"1ements ot t he proposed ahe. ohdngi :shou ld be conduc.ted· 
wnen t e ·dhe aster is not p r~s.en t.. The .Che - ~s.terjs res. on ~ bi Ht fu ar~ 

any, d 'in~l uioe bu t ay ifill)t e l ~m1 tea to: 

+ 

·• 

vver ai l I Fe$pans bH 1 ty or· the aii'lliny o,perat. i on 
Saf,e e:r;e~u t 1 on of ~ l l Oli v .n9 
Prepaitat·1 on o a bas 1 c JH a~ of ope r t ion 
L a 1 son w tth1 ot lher- organ i z:a.t f ons 
Selec'ti on of' equt pmant 
Proper 1 rntiti!na nee . r-e al 11"' . ano s ll)ltage of eqt!fl pment 
Selec:t ion. eval ~~t1on, ~in~ b~1e ing of divers and other per sannel 
H n i tori ng Uie pro9,re5 5 O·f tile opera. ion and upda t i ng1 _.equ'i flemen ls 

as inei:::es sai"y 
· rntai nr~n t he d ving l0:g 
ton·1tl'.l·'r"1· ng of <1ecoo1iJ'ress:d onr twhenr ll"'equ it~ d) 
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The: idhe as,t@r s rrE!·sp1msib l 1e for the as·s.f1gllJQeint of all 1dhters. to an 
operait 1 ori a.na for eJ11Suri n g that t l'le i r qua 111 fi caU crns e:t ttte req1u1t . nits. 
of the dhr.-e.. 'The dh•e ma5ter shaH er:isll!re t hiJt, n dhers a:re bdefed 
timrou·gh ~ .)' on the. mi :SS i on:s and. 9ca l s Of the ope.rat:'l 0!"! ~ lndlh f duia 1 resi)o1n e 

s tri l ft 'ii es w ~ 11 tie a.ss, ~ g11ed ea.chi d1 ver tby t ile dive: m.~ster ~ Wl'len! s pee 1a1 
to1J h rJr te.ctim~ ques _1rre ·t.o tie L.1 $ed', t h@ d he !!liliS t@r shill 11 en:su re th1ill t ,e,aicti 
dher ~s 'fa111i Ha·r wHh t heir ~PIPHtatioq. 

lra11f! n1g and p;ro,f1.i:::11!!.t:1Cl' dh,~s s.noDld be· i!ide as necessar.)I t o· 1msure 
s.af e a.rad eff i ( i£m opera It 10n$ .• , tJd ng op: r-a:t 11ons 1nwc>l111 n1g a. h .rge il'I umber 
,o'f Cll~ ve·rs or 1 o ·ver .Y c: OIP.p I e-..; d 'i ve s ~ ill'i ve liS tters ShO'.U 1 Cl. perform no actual 
(J1 v :rHh but '~ ns t~ad sho:u ] d o'.Bvot@ thi!1 r efforts ·to di rec: t i n19 the· aperat.1 on .. 

~htrn9 M~d 'i c:a 1 (.If fl i::er I .ed i cal Techrtl'i ci an 

Thoiugih there a're· 1obv i ou s ad i;an tage$ to ha.vi ng a qua Hf i 1ed di y fog 
med i 1c:a l a f1i ij cer on :s He·, tM s ifilY not a lwos be pract1c·a.1.. As an a.1 te 'r l'llll-
t. h•e to a dh ing medlca.1 :;iffi~;e.,. . an Emerg.enC.)' edkal l 1echn ·ic1an tN.l11e4il 
n Ui!e ,c _,re o'f 01hr 1.ragi c as.ua l ti e.s: ma.)" tb@ ut 1i H z1ech An i nai ·v i'dua,] s.1J t Ta.i ned 

'is ab~ e 't.10 'respono .not ·On 1 y to rgen·t:!f 1meo 1 ic:ai l s t.u.at.10111 s, but a l.s.o 1 s 
ca~all 1 e of c001111U.rn 'i ~at:l ngi e-Hect i ve h 1!11H.ll a iP~1.Y'S 1 c fl a.n I O>L: _ teo ,at " c:H s unce 
ff'IDm th~ dhh1.g sit~. Th:ere are ·s,~ed alize(J cour:s.es a'l'~flab le tH~5i gliled to 
trai n _ r~eoC.)' tt:ec ka 1 Tee hn 1 'c: ans 1 n t n@ ·t::are <1:1,'f ,c1 i vi n9 ca s.u:a 'It i es. 

In t he e ... ernt that neither a phys i c1ian IAOI"' a. trai nei:I t ec:.l\m l ci an is 
availab'l et. t he dive 1111aster s h~u io ohta1 i'1 lttie ra. ·· s, ;ind' phon:~ numttl!i~f s of at 
·1 ea.$ t three i'.1 1 v1 n9 me-cl 1ca11 spec i a 1 i sts who ca111 be r eaC: f1 1ed f 1or advt ce t n J!lj 

eme r emC}. ~rgen~.Y C1DnSli l ttati on i :s. awai 1ab1 e cm ,24-111c.11r cal l at the Navy 
Expie·r i ~111t.a T ll1 v l ng Un ·it.. iPaoamai C fi ty, Fl 3ziqo7, te le1PP.i'1)n~ ( 904) .2141-4.351 ~ 
.Q 353' tihl!!'. riation.a l Na~cfl Med 'ii cal C'e:nti?r • i'f.ay,a 1 ~ecH c 11 l Research bi Sit 1 t l!J•t e 
~tnes.c ei, iltlJ ZOO 14 ,, ti!!'. l ephom~ \ JCH ~ 295-0293; Broofcs Air f ·o'rc:e Base~ San 
AlilttM'J io , 1 e)!as 782.35, tel ep...n~ne ( 512) 5-36-32' t8 ;. and t he 01 ni rig Acc:i dent 
!NB twork (!Oa.n L D1u·hiam"' i\lortn Car1JH n a, t.E 'eph.iooe ( 9 l 9 6ai1 ~s ll l ~ E 1ch o fl 
·tJ11e5e sen c@s, h tefeirrec to as. a ''ee nds !Hatch, • a~d '1 -s aY~ 11 ~b l e- to 
prOV"i de riU:l \d Ce .gn the t rea - erJt Of di V h:ig C.!$tl1A 1 U es • iO 1 iii ng pl!'~. fl il'Utl! 1 
shou'ld be sure to obta i'n and keep the· pho:ne rL ell" ~ olf thes~ fac·1 H t il!!'.s:, 
es pee: 1 , n y 1 f a1 v n g opl!!'.rat 1on:s. ar@ to h.e conduc.ted i n 1remote al!">ea:s . 

U.lil ifTl'ii::i.s fans; where i:ll ~ v 1 n~ 1 :s. performed i n s11.1 ppor t ·of sc i 1Emt i fl c i;>ro
~rams ,, a sr: i e.rnce 1r:oo.·r d!i na.tor ay be rJeec li!d ., The s.c i ence coord fJ nator 1 s; t he 
,pr 1 m:e po1 ~t of cont act for a ·11 scientific aspects e>f t he pro gr '_ , 1 nc: l ui'.I fog 
s;c i ent if h: e ci u i pment , its Li$f!, c i'i ·U;r-at 1 on i an>d ma i ,ra te:nanc:e. liilor · lir1g -wit h 
bu!: arii ve master t tne -stl enc:e c:oorti 'Ii ri i!l'to·r br 1 ~:f s. dlht!-r~ on tipc:oori ng1 1ss,1 ons 
i!lnl'.l .s,ru•per1;11 s@s. the debr~ ef 1111 g aJi!d ·s.aJ l e or aa U1 ~ccumu lat on d t er a id 1 ve. 

lHv@,rs 

AlthOlHJh thie ahr.e mas.t 1Br fs res,ponsiib·l ,e fer the overa:l1 r;11vmng oper.i)
't fon.. ea(;h diver 'iis respons 1ti1 e Qr be 1 nig t n proper Ph.)''5 ica 1 cond it i 0-11. for 
c:hec:k; 111:g out p@rsonal! equ ~pmen t J;JTior to t he dhe, .and for tlr.ll ro1ug1i l,Y under 



$ta111d i~g 'tt1re. p'U rporse ,iJnd tlhe pll"'o~e-du: fles to be used for tlile d 1 v·e·.. 0 f veiis. al so· 
are rMpon~ 1 bl e f or us. tng ·s.aife d h ·hi g. p roc11!d1.1 r es cindl for Im ow ii n 9 all emergency 
prcc.1M1.1 res.. A c.l ean w.irit.ier "cHp !!i unik <Should b.e. utfl 1zed pr "orr to enter'i ng 
co-nt am ill\lat watef's to a.s.1su r e proper .seal :s and thait no sou ~t 'l ~i11.k.s. a r @ pr ms t,. 
(See :Fi tg1:1:f\es 2 2 .. l .a d :22. 2) 

J~uJ.ers 'for Sull"f ac:e-Suppl 1ed O.h~ng 

The t end@r mu st lb@ qu al U i ed to tend d hre-rs i ndey erridenth· and to .oper _ t e· 
i1!1l su rhc.e-supp.or equ 1,pnrent.. To us.e - aitpowe-r e-f f 1 c. ienU y , the t 1ertd er 111 _.y 
be a qu al if 11 eel di ve.r used f n ~ d.1 v~.r-t iei'ldet" t«otat ·1 on syst.em,. Though tl:leriz is. 
mo s.pec.1f1.c: r equlr _elfli t that. tenders be quill ·mf ·1ee1 dlhiers.~ th~ should be 
tra.in.~ 1n thf!ory and o;perat 1ona1 rp.rcc:edu1rr·e-s by t he- dlve-rs aind 11Hvfn9 sup;erv -
sores. l<iJea.H y, t ·end.e.rs ·s.h,oul d e t.ra.1 niedl by 1 n s truinor-s, and as~ 1 goef.i to1 

d hd rig cperat ·hMilS b::y t e di 1v i t1g soup et' ... 1 s o,r s. · · t4!Mer- 1s s. 'Is It.ant lfiillY ass u il 
t;ender 's re-.SiJ:l c-ns i b n it i es when :li!e fa 1u1der the di r 1ec;·t: S, l,!lperv 'is ·ion of ut ·1 '.I 
q~at 1f i ed 1H vi n9 and te d ·ng per-.sorimel ., a111di 'hie i!!Y rec e ·i ve hist r.~.n: t: i on in 
proper t dfog: ptoc:.edu res, d11 r ing f 1@] di oi;i ra t i ons. '-inother .- ender.; cHver, or 
qu1al if i ed p1e1"son s. '10111i d be a:s.s f 9n 1edl as c::OilWllu Ii ii;:.at h;m.s p etS1Cln, c:o · s o·l1 ~ t1p1era
tor 1 ti e11:eepe-r 1, ll" !l!!t:otd kl ~~er,, and ~Hv@-r's ass"staint .. render-s, st a~s ·o bit!! 
adequately pr{lt~ted a g f ns t ·t:hemi c ~1 haz,1trds both t r ent ·spl ilS Ii a rid r~sp i ratory. 
a~p~~ts as shown in Figure 22.3~ 

l t 1 s r<E!C.Orm'l l!ndedl that on@ q ua1 ~ f iiied. rper-s 011 be des ·i gfilat ed! a'5 5 t .iJ1 11idby· 
d hfr ,, re.il!d!J t ·c ernter the w~t er prompt1 Y' in il!!n emergency.. The 'Sit andlby d her 
- y ac:c@'pt tender· r es 1:1<1Jfli5 ii b il iit i e~ hi rout 'i 11e operat · ons; in more c ~ - 1 1c:ated 
d 1 v1 ng op er.!l It fo $ , n:owe-wer 1 the s tan11by di w@rr mu s;t t>e f ,.eed of ii:fl 1 iother 
dut f ~S: ~ 

Sup;port D1v·er5: ilild Otner Suppoirt Pers:ormel 

lo llT! ti~. t chv j ~g iopef t tons tlhe nu , et and types crf support. cH v~rs d 0p.end 
upon the she of tli!e 1cperat i ora and tt ~ype itrf di'w fog equi[pment used . As a 
CJ et,al rut e1 t'hos'e surface--support p~rsonnieU l!ilork. fng dirett h 'lllliitn1 tii.e d1ve.r 
iaia '5,o s hqul d be qu. ·1 1 · M d vel"'Si. iJS; in g u qoal 'I ·f 1 ed p ~rs onn ~t wlt1:1< do mot u:nder
st and d i'v ·ng ·tec:itmf ue~ and ter1fll ii111ol ogy iliY 1;:.!Ju·~e t lln'fus.1on i)illd unnee~ss.ary 
c.ompl 1 cat. i'on s. P .rs o s ~o quill Hied as cfiiv~ rs i;~11 be "'5:etil wl:i-en the- needl 
af' ~:s, e.s. cn·1 y .:i.1 t ~r tne-y :n w £! demo11s t r ·led. an und:e rs tand i mg o·f d ~ Y 'i n g IP r oi:edures 
to a st allid a.rd a.i:cep.t ab~ e- :t1c tille d 1 ve rn:as ter .. 

srnal 1 -St..!!l e Opef'i!lt iom.s. 

For s ~l f -ca: ta 'In ed d ht in g operat. ions , a rn 1 m.u of "v-0 d her $ s ho~1 d b1e 
1145.e-d.. l 11 a1 s al ·m ~:s i: 111 e- opeirat i<m wtiete th~ e:ompl e:ii: 1 ty of tile· ass ~gfli~ us.k. 
fs 1 n lil'l!a1 ~ tne- d i"ve master 111ay d hre., aod no surf i!t1e support 1 s r~u 1 r.-ed ,. 
!For an oper .ai on of hic:r-eas.ed! uop~, or 'If 'th1e tilsl:.s to be P·B'rformed under 
wl!lt e·r li!ecnm£! imo r e c:ompl ex., s U!ndb:t d fl YC!!r.''.!i and even til!nder s. ay be r equ i r 1ed. 

·s~i ect ton of .SLi r f acll!!- Supp o rt Pl n form 

Dur irAg ·the- r:ou5i e of IJ'.J) . rat i ons.. divers w·~~ l enter the '"~t e-r fr 
pl atf(iU'miS af vat fo1.1s s bes. and des.er 1 pt1 ons. ,. ra g f n91 lfrnm •. ilm'll · i rrtfl a able 
rtJlbber boats to ·1 airg e re-sea ire: ve-ss e1 so. Barges; , ·s,p ~e f ,il.11 y out f i'tlt ~i for 
d h 11119 t al so miaJy be u ~ed . 1

( :Se.e f i Ql!.l:f'I!!! 22:. 3) 
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Gt:!:ne'r'a.H ,, t"1·e op~r _ti 011:a 1 req11.11ir. ent s, tJ-pe of tJ 1i y ng ~u j p.metit, 
ma~rr1 U.td~ of t he divfoy task, £UL !Pfleva.Ofog and 1pre<Hcted eflvfrl)nme~la ~ 
cttJ'uifticn:s, llfi 11 dl·ictate t he best s, ·r-face-s,uppor-t p1l atfonn t-0 use.. for 
~xamp 1 ! ' nif!ar-s.h,rYr~ d 1v h1g wh 11 i:::lh us s s l f-cm1h 1 i'!il!d t!:qu 1,pm121rt 1 n r@ lil t hit! l y 
ta lm waiter filrO be accomp U sr. d! w'ithout ch di ff i 1Ciu Hy f flO ll! a. s a 1 l bait, 
.ore edenshr~· offshore dlVing operatio111s.i us i1119 selif-contained cM:· 

bi t 1 ca~ -s1upp 11 e--a equ 1 p:i ifl1t ,, ~01.1 lrd be ondert 'k:@r1 rtom a l at9e ve ss@ 1 wi ·•.11i 
_ deql,J ate· a~c:k space . 

EnJJ i f',QMU!!n~a 1 _ ond H ,on?. 

Env'iro1 nrn~rrtai rc;cnd:n:~ons at ,ilJ diii,ie site shouhl be considered fir:r 
p hnfilli nSJ1 a «li "'1 ng opt~'r :it i om. n~r .a 11.y. envl ironrnen t · ~ con d ii t i on s can be 
tri v 1de'1 1nto s;urlaee elfl1vf!rmr nta l con:d1 t ~onis and u:ndE!rwat~r env1 ronmentai 
Cttnd H 'i o·n 5.. Suri ace cr;:md i t'i o!ls ~ nc: 1 :ucte '!lle!the r :• S·e iJ s. u te • ~l'I d slJ i ,P 
ti" f ic. lJnden.iater- comHtio.rns, i nc l LHJB de?th •. bottom tJpie,. icurrreill'ts~ w~ter 
t. ~ er~ ures, i!lndl vi s fi b 1 ty . 

Surfacl!' Condi U ens --

_ ea. t her cori ci 1 tu on s are iiln 1 mportan t factor to COlilS. i aer i '11 iP honing a 
o 1 i.i· • wh@nf! · @'!' o.s,:s.1 lb li e~ d ht~ ng op@:ra:t'i m's :s.tu;iu 'J d b a- canc,e 11 ed or- de 1 ayoo 
Gur-i ng b>aai we tner. c~:rrent arid! h 1 s.tf!llr c:a I ~e t her aa ta s.l'.Jou l di b-.e rev i 1e~ec.t 
trJ Ile term i1,file iif .Pr1;11;1er ·Con(il t 'ions; wi ·~ 1 pre a i l or -F'e Pre di Ii c t ed for ~ suf'
f 1 c hrn t amflunt of ti to comp I de tfta is s ii ran.. C:r it ic a 1 W!!ilt her- c ha:rrirg~s 
~nd h id sh · lfts mo J op· ~f!"ltJ ·1,ze the s fety of pers onn~ l and pl tfo t~s.. 11 l 
1boaters sl'1ou1ld a'w'~i1 l Utem~e l\les. of the: ·Cootim~Qus m rfoe ljl(eather broa<lcas't5 
provi ctecJ ib,y uAA rm the f0Ha'H ii n9 fr-iequeni:.ies:: l 162 .. 4Ci t•l 1 z. ., ·~ 162.4!'75 MHzi c:.iit·· 
i 6Z .. 55 ~Hit cLep:eoi:ti1 n!!t Orl tfl·e l{J~a. 1 · 1 r~a . These c.ro·adc as.ts, ca.n b@: n@ar-d fi rri 
most ,ilJ!"IUs of the " • ~ . 1 .:ma l!'legw:i r-e on b ttme p·i.:11rc: t:i _ S@ of 1i \I.Hf r · a 110 
L c,a 1 V>e:r . ~hf e i i tPme rt COillB:S. in t h:t'lee ~eve l s, of :s oipM s. U cat 1 cm~ rang1 ng 
from the Me- or- t1!11 4lli'16 we U1e1r ra.oi o:s. t o c:: 1.11t1 "lballl d irad 1 os and two·-way 
sets,. Thf' 'Ille in her irao 'iiJs a.r'.e the l ea-st ex.pens· ·ye iil.nd are aes;igned to pick 
up N(JAA l'"dtl; 0 DrOllOCCl'StS Q,lil l y. 

lolliem~ver 1;1oniib~e.. ayo i·o 011' l i it h i rrng ilfll niOderraite seu~ Do not 
a tt e.rnp·t $Ct1.bai o·t S;t1 r · a·i.e-s.u pp Hect di v·i ng 1 n il",OlHJh ea s. · rJ·r a 9-rapM c 
repr-esentat ion t1<'f the l!'ar 'i1Jus sea states~ Sei1 st ~1te ·r i.m1 t"1Jt i~ns di!! eM1 to 
a. hrg:e aegree on1 t he typ-e a;rid :s.l ze of t ,ne dlhd1n1g "1 artfo .. Oh i1J9 
o er~t l OtilS .m~y ,be C.(lnd l.jctea 1 n1 re ug!h~r sieas fr JH"OP"l!r 1 y ored 1 iu·ger-
p·l atf orm:s suCih as o1 ving barges., o.11;;:e;;ir.ii oi1111g Sh ill' ,, or .k.ed s.t.riicturies ~ 
lH vets US i 119 S !l!' 1 f-conta. l fi'1 BO equipment ShOLI l d' .ava l Cl entetri 91 the OC.1PG.n i I'll 
heiaiyy s Llil"t.. l f tJ..to ve· U1er $rt!!t:!. in aft·e r ai 1'.11v1 (j9 op.~r.rt i o;n fl· as. ct111111anced,, 
iii Plilf"\DP-ri ate recd 1 s, f ~rHd s 5 ou l et tte emp 1 o_yed . 

S 1 :li'ICe 1f'iy a·1 v 1 r.i operat tons a.r @ c.a r.iau·e tf!o j n hairl:!Or s, ~ r i l!'ers: t or 
aj or- sh i1 p,p i ng 1C:hiar!i!~ ls , i>tfler sh i p:s oftel'I pres~n t se 1 cius pro:b l ems.. ·' t 

t:i m~s., it a.,Y be nec.es.s ar)' to c J,cse o.•ff a.n area or ·11 mt t tit(' movement er 
othi!!:F sh 1 ps. Sh 1 tP tra f H c s.trnu Ta tie U,K~n ·h1to cons, f der-a tiran our f ng a hre 
?.i ar.rn in g and t i · t; iile' pe - 1 ts, l oc: a 1' 11 Not c:e to 11r1nf!rs11 s hm111d be 

s.s.!iied.. Arl:y tifl'I~ that dlV'i ililg o .eration:s, are to be i;:;oqd1ucted i!'li U1e y·ic:1nft.Y 
of other s hips"' tlJe oth~r 't!<e 'SSI!! 11 s s ho~ l d ae not 1i f i ~d of the di vi ng1 by 



mM sage or s i 9n.~ 1. For- i n1form~t i CH~ om proper- 1 i ghh t Sh~tPes, ano f 1 ag5 to 
be (I s,p h.,)'@-0 duri lil9 di y h'1·g npe.rat fans,. see u. s. Coa.s t GJJ ard ( 19 n, . 

[f the o;per.at:i on ·. i 11 be c .~rd £a on1 in the Ill! i dcli'I e of an a~t i ve· f H .h n g 
9ro1:1 no,. simaJ l boa ts ope,. ated 1bY tPeop 1 ie w1 t h 11 a r-i o :s I ewe ts of ex1Per 1 enc e 
,aJ110 competence r.: :st be .il!n t li·c 1 pated. The· d 1 v1 ng t B~ s nou l di us t1me that 
t ne:s.e OtPter t-O'l"S are not !J~ CQU(; ·nted wilt.h the me~rn1• n ·g •Of aoy di 't' i ng s glilah~ 
aml shou l d ~111rc e the nec·ess ary iPll"'et.?lut ions, to ensure tM~t ttrny 1re111.;i in1 cl e-ar 
•O th~ ar-ea. 

Vis. i bi 11 ty = 

Uhers frequen,tly are- requfre-i:i to dive in water wher~ v s bi 1 H.y is 
min 11111a 1 .and $ . i!t ·j mes, at t tie lt! ·o ] P.Ve L Sp~c i al prec aut i o:rms. ~r~ 
appropdate. eA. v1s. MHt,)' is at Zf{ro or severe·ly Hm1t~cl .. If ·~t1u · a 1·s 
u·s.et1 ,. a. buaai ~ 11 ne or otlh~r re·f eren td, SJS tern and fl o t s rec,C'Hl'lTle rnded.. A 
co0nven 1 eJ1Jt wa}' to a.t t ach il btiddy I i net i s. to u S.e' rubber ·1 oop t h at can be 

l ip.pee on ;;lJrJd off the wrhit easily .. \Th i s. i s pr fr-ab l e te> tJin linfl' , 
wh 'i C:h wcu l 1d preve~t rap 1 o r '.IDOVa I • l 

• 
1-te ":I co:ncBntraitions or plan ton fte-ri ac:c;um1JJ late at the tM· cHne,, 

es pee , a H.v during t h sti er 1n the mH -At lanith:: st tes. Di ver-s. .mo ·f na 
t hat pl an . ton absort · s of t he i i gtrt t t he t lilerme>c 'I i .ne or- t i.11 t ·even 
t hough t he ~a ter b low the toe n cc l foe1 1:5 d !!!~r, a H 9h t may s 1 n be 
il'\l:!QnJJfre cJ for vh bi Ht)'.. Tbermoc 11 nes i ~ c: l ear· w~ te r d hise l i ht .· th 1 n 
t ~le • a·~e~ of ~r-ea:tes t tempell"I') tu r-e ith.an'Jie .• ~ca.us. i n9 a s i 9n H 1 can <l~c: r"e·as e i n 
1rlSUJt1 lHy . l 

A sens@ of tou1Ch s e:o.reme l y 1mp.ortant to a d1 er or sc·jefllt1st wor~i :11g 
1 n l ow or :zero vis i bi l ity .. rnc ab i1 ity ' to us~ touch cues wh@n h an.Cl Hng 
tooh .flt ii.n-s.trum.ents in a. strange ~or.k '~ \iilro oent 'i$ vaJCJiab l e to a dive·r 
i '11 the oark. . ~hear i .rag. 'NOd:. func t i on:s 1

on th c surf ace whi 11 ~ lb H nd fo hted 
HH l incre.ase protic:~ency in u;idert~ater ta.$ • 

UncJ,enat.er J .. ow - ~ 119ht- l evel clos.ea~c ·c it te le is cm has b-een used! 
suc·ces s. fu 11 y whtn li g·h t ·1 e e Is a ·r~ red oed b.ec aus@ a te lev i ·s.1 on camera 
il se-e~ " mo:re i<A t hese colilclH ions th n doe · Ui.e tium~ ·n @ye. litd s . s. true 
IIlil'i n ly 'l!lilem t he rett1111Cei!I vh1bilit . is u1.:1 e<li y the a.bseinc,e o.f lignt,, 1ii11 
c1 ·s.~ s. iii hlere the prob 1 h cause · l'' I) i g l t rb idl'itJ. ti!! e· tv c me ra does. 00>t 
o fer di ~ign if ic~nc ~dvantage~ ~hen th@ ~ pose ot the dive i s inspect ion 
or· ooser"ait on .and a clos. c-cfrcua tellev :i on S)'stem g as~.. the diver· 
s. r ve:s ·e1i.sent 1 11.y as. a (Jltlb·j le uncte'r'l!l'a t·e r p at , onn ~ The 1JJOn i tor 1 s 'Na. tc:hed 
by -s. 1.1 r ac.ft support ersoillne l who 1, 1 n t d kec: t the mover:..~111 ts of t lhe 
ill ver. Llnoi!rwa t •er te I evh on, cameras av i1I H ab I e th.?1 are e itfl r 
h aindlhe- Io 10,r mount.ea on ill he 1 met • 

Loss ot .t.;u,,. ace Air S.1.:1JitP· l~· - -

aher s fog b H i ca I ~s.11.1 PIP l ·h~o equ1 111 t 'lllho frXIJ>B'i" i enc es 21 l oss ofi 
a fr s u~fl 1 y t.rs.u a 11 l y h~s a limited amount of u 3ib 1 e a r I ef t in t he he 1 ml!t o:r 
con S; tar.rt~·vo 1 ume su it~ !f ttire s 1.1pp ly of ~ r ' to th·e ma5 k aoe:s, not res~it.e 
agaiin qui1·c l y~ the ahr~r' shoultt signa l th,e te de:rs."' r"eq esUn to tie 

I 



brought toi tne s. 1:1 ...- .!!lee, or shou lo 
shou 1 a m.>t dis c .~rd t !he cJ i1 v ~rig 1eqt1 t 

ake a. c:on tro1 n eai seen l. lh,-e d h (!]" 

nt un l @ss U i s l!iop.e less l y ou 1etl .• 

A se l f-c:onta nl?'d 11merger1cl' il i;r supJi)ly sJsteni (come-home or b<aflout 
c 1 hide r J ma.y l!1E used 1 llil &:Ol'IJun ct on wH~ is. ti rhC.e-s upp H ed d hring , u i nt. 
Suen a :S)':S tem eon·s. i s ts of a scuba c:y l 'i nider .as s.emb 1.)' ,, rc.d11H:t·1 on reg.u 1 a tor 
t 1 rrs t ·s uge of a s. tand ard s 111 g le hose reg h!tior) , .i3JI'! d a lb _ .i:t pac.k /liarnes s 
ass · bly. AHhou9h t ti1e capac i1t J' 10 th~ :sc:oba c 11 i nder ~ war}' f 10 to 
140 cub c f · t , m~y ai vers Prefer to use a 40 to :!.iiO ft3 cyHnder., rather 
U1an a. h rye 72 ftJi cyHnoer~ for a.ra emer9e1i1CY supply . 

T~1e ffr·st slage re9ul ,i!JtOr usl!d with t he en;e,.gency .;iir supply is. Htted 
ith r el ief va.'lve in th·e .;uxl l ai!"y l cir11-1prli!SiSUfr'f! port to preven t cwe-r-

p r ess.u.re of t h@ re u ~a tor to the mas le: hos'e i rn Uu~ ~ven t of t~ g1ifl ato:r 
ma 1f1mc t i on~ Se If -<on tia. h1.ed rgenc..v air m4 be f ed d iret t 1y il'iito tne 
mask tJhrou h il s;~ec:ial ,a tachmerit on U1e sfoe valve or Cll irectJy h1to the 
dher•s ~it hes.fl: ass.emo·l y+ ln t he I t er c11s1e th~ check: \til lve shi:nfld be 
l ot:a. t ei;i, betwe:en t he 11 n tf!Me-c: U on o the emerg;enc.)' '9 .s S.lli'PP l y hose and the 
pri ma:ry su r'f a.1c:e su.pp 1 y hose .• 

For 01t I red unaan.c:y , a wmp J ete l }' sep il!l!"'C!!te s·i:. bai un11 t a l <So may be· 
U:S·@O ills il bac:iku.P sys ten1. Isl u11 s c a!H~ tn e div.er 't'lou ~ d d H:c:ni t h,e he 1 et or 
rm s,k 1 in ain ema'fgenc:y amt i nsert. tn e SC fl b regu l ato:r rnou tl'l.P t 1ef;e . f his 
p:roceel1.11ire ~'S s@fo] i f t e s irtace - sup,pl i eo hO·!:.e I'S bad iy t111ny lied or the 
he l:met or rnas.~ 'is 11.ot aoapt -Ill for :seif~c:oratained emei!"'~ · - JJ, C.)' air sys t ems. 

Another m th od cc111T1tm l y sed oy COifill'U~r& 1 a l a 1 vcrs ·i :s. to ha Ye a st a c by 
Oli'ver wHh _, 5, p1 i.'Jr~ h0<s.~ a\tili hble. 

S ii nc: spec la l i z.ea 901!f!' £! ta l dJ ·~ v] ng uni t'5, C.!l . b ] ,@ er I azardous 
l'es1 on s.~ o ra.t1<fl ns ·Hi not b 11outecJ lil"ou·gh.out U11: ited Sti?Jtes., 1 t h 
fa1 r to e,;pect t hat dlhrie te: m@rnbers i n u~ i 11 ze ,fr tr.aill s:portat i omi as a 
means ot arrhin9 at the d i 'w'e s.1te. m1g t plan.rain·g to l lor ng tM compie 
·t i on I) a. o v op-~ita ti.cm m s rt. h 1e i 11'1 to . .!l ·C:COUf'l t tne f on m111 i ng in orma.t i10:11: 

The el i rn i r:iat 'iora o i· nert g . t rrom ibGdy tis su1e~ a. t e,. n 12'.Xpos.u re t o 
pr S sure COn ti nu:~ ~ f Olr a peri OCI of .2 ti OurrS t.)r DI"!? a ft~r t Me id f Ye bl!!! ore 

f1 t1 i J · ti.ratio,n "1 tt1 t he ~m ierit part 'ta I rpr ssllJJre o . i1I t.n>'!r,Em i n t he· ill r at 
r: he s rface is C.(lllDl)]eted. iDur1.ng thh per-fod. r ed c ~"9' U1e ~mbie:n pre~sure 
, ur ther w i ·11 ere ate il c:on di t hm ~den t 1 e l t 10 t •at liihlCh otc r~ ~for · 111 g 
de-c .Pre s,s ·m 011 a til!!r a e111 ve. Af ti.:r d iiY in g • <11 ve.ll" :s :s lu:11.1ri a e:.;erc ii se c 11,1t on 
wh n trilvet Ung i n mo n .,a: no us t ·er ,.a 11 n as wen !1l s. hen t m yin • The· cab i n 
at sphere n Cierra pre<s su i .zed a 1rcr t iu:s ua 11 y i s m~ 'i nt _· 1 e.d l!l an 
aHH.uoe of 8,00'0 fe t \0*7 a.t mos:phere) <l.nd 't h1 s r e<:I c i on i n pre ss ure: 
lfi '.Y be s.~ff i c ii ent to caius e i iU! II" . g;as. d ls.so hed 1 ll a i:fr~re r ' s. t Is s. B~ t o ccme 
out ii n the orm o b bblles. c.ausing dee.empt s.<S i o s.lr: ne:ss . i t;i s Fi as 
occut,.ao ~ with se"~re symptomst ·n 1hver who ly ". t e:r div ing.. f lyt n9 
a.He r d hr 1 ng i s a :rec:og11 iz a ihaz rd that sJ ou 1 d If': ,a"(.; ded • l·~ · hi.at i on of 
t h fl i ght,. wh i Ch 11nc,. a.s.es the i eJJ t pr es su r . to l .i tmo·s.1>he ... e, dO!!S not 
n ec:es s. d 1 }' ca use t e gas buti b le<S t o dee: re as.e s ft c n t l 1 n s. i ze to Stllp 
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ca.us:i ng S.jt'!!lp~5. ec: ress 1 on tre ·tme lilt be req1;1. free! to re he\le 
sym t , • Since a <!heir ma.y t:la'i'e ~e t t e v ic~nHy of ai F@~om ress'icn 
ch amber i • it · o di ff -cu] t to 1 rnd a ch er in Nhi el'! trea; ent c:an be. 

11tsti tUJteo. ine a I t l'.Jat i"'esu] ts m!:.)' 1cau s.e ~ aoent t 1 S;S ue a am.age l!ili.d 
~tend tJ'ea: nt ti !'Ile •. 

- it is n&essair:t lo fly i'rmieai: tely after a dec:om r@ssfon ·dhe 
ser es 11'.I' " re.petit·1ve o~v~ or~ ret:0111p-:ress ren treatment. (.!is. "" 1th an 11Rju:r.Y 
t at req;u ires ineG real cap ab . ~ hy b yon d tha. · na Hah l e at t he cU ve i b) ~ 
the ClJ ·ij ver s o hi ne tr an SiJWl"'tfi:d ·!t l alt ft Cle· b·y he He opt er or· ci:i '1'¢ raft, 
gr i'll ill press.etir'i ze ~. il'\Ct'a ft a.t a c:ati in atmosplrl~re 'Cl not I'@ than aoo 
feet o ah; t ~ ~ lf it is ne.(;@:!I: s:ary to h'<illlS ort lb;' air ~ i'.;11 ve Ir' su ff,f! rii n9 
from aECQrn ~ res.s on sic ness , t e- i ght sho.111 d be i:oi!'ld ct~d at he • st 
sa e U:ituae go:s.5fale G)r in a 1n·e5s.u r h d. aircraft hi hic:lh 'the C·airi·n 
at sp ere o s not e ceeo a · f~~t o dU:'ituae . lni addlt.1«m1 the v ch 
~htu.1 lid brea.tn-e· lll'!'le ox,)' n nt i 1, 1rr t val at a rre~ ~ss ion en amber~ 

· ·cnre lying in an alr;c:ra t 'i n wh'ltltl! the c.abln atmcs11H1ere is l~ss 
than , OU ee: ~ suany the c: •:!l:e m o:s.t l ights ) a Gher w o has 
c -- l~tedJ an}' n - ber o· oives on a1 r ,and been CleC'Clinpressecr cccir 1n to the 

~ . • tJ . y St am.(Jard A r cOOT,Jilress ion ·ra , 1 es s nouil d . ant a-· .s.ea l"B'11.e.• • 
bN!athin. a r fe r he c:omp.uteu s.urhce ii .nlerva.l tha.t a1 l o1!!!5 h1 to b~ 
1cl Hi i ed a:s a. · l"Olll P· ari ver ·; 11 the u .. .S.. _a. Ii)' iRepe·t lt hie O iv1 ng Table . 

BefoN! f1y1n ., the ~i .er slhou1d: c e< with ·t e 'fHgh _ e n i n r to 
.ai.~;.c:ertai n the 1 ti i;ihnneo 1C: _t:1 n .. llt-tuae and to 1n Ol"fll .hi t:h~t. d wers 
-111 be r:ta d .. 

To s.lnt1rten the net e ss a r }J ur C· nter-'ia l be tore f lj' i ng., a:K en m•a) be 
brea.t · ns.te~d o " ~ r. Tabl 22 . 1 H ts. the Jen9tti. or o ygen.- reat 1 g 
t1me nec:es s •r) fo1re 13 ct 1 s a H · d or t h various e,pet the IH e 

ro .. p i; I ass t1 ~a 1 n.s. ~ 

Taole 2.1 

~ra i;i1s M tJhro u h 
ro ps throu~h L 
rc11 s · h rou !.! 
toups thro gh O 
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SECTION £j. 

A ITJ ~AL u~-~CE~ RE PO~ · O~SID JIO~S 

· ccess 

Th,e ac1r;es $ for ittl _ o t".s. o t~e rneits. di 1 ai 1 nto Uli~ ·OiPl! rait 1 on s. rm 1:.1 :s t tu:l 
c t ·rtn1 nedl oy ·ttie 11t)t; or J t1 . .A s pec:i f 1 c ; ndihri Cil aJ shou Io be s,e I ec teci 
. , ~~ s _ s ers·cn far tne re1easE! cif ll.1 1 ott icial ~ fo - at.i ion. AH 

re S1KJnse team i::ier-s:on11e-l ~r-e· to oi r;act- inqui r ies ..-0:111 th~ news d i a to 
t h is, h i ·"Ii It! i ou a 11 • ii.e\lis. eop I e w 1 11 uer-.a l ~ y go ·to an) ] en ths to gi!t. a 
s hot of s. e operrat. ionis eve'n if operat ion~ a.r e 1n ar not c:t1nhJT11 a.teci 
at"ea, fc.rr saJet)' :r~ Sllll'IS , nones seot i a~ res po rn sre tea i oCI h · au: 1 s and t lhf! 
:Pti:bl c re to be .ke11>t away ' r _ t tie s i ie- du r1 n9 o.per aU ons. • My 
•o:t f c i ia: l • v1 1 to-r - s. t be acccmpan 111ea a,t ai ~ 1 t s. 1 a re-s.pcnse l~!!m 
m her- tNh j 1 e on-s 1 t 1e.. .At ·t ne di s.c.t-et ion o t he l)SC U11e s t @ ana 
su rr unai n area o be e ac:u1a tM o 111 perrs,on r:1e 1.. or w H.h 1 oc i!l l I aw 
erntorciemen It author1 t1 e!i.. hey ar.e on .Y'Ollllr' s i til~ l u !iua 1 ly J • 

1$lC~l ~ . lrtilt l Ol"ISi 

Only i 1f;lcH v ci 211 s ho Jila1te rer;e hedl a: comp l e-tie plily!t i c i!J l @ am i na.t fa" 
w tlfl1fo tne pais.t . ear- s.Mou~d be p@ Ute-a i th h'I "hot• conit _ 1nated 
l)pe'l"a.t o:n l wt:i-trc a.reas 

·Cons~der!l!tl On mu t. b maae a.s to sea state . or ~Q)' dhi ii'I Q o erati1;ir1. 
ep Io . nt a r:101 rcciove-ry iot bClth o hr n9 per-son e 1 , ge:a.r ,, equ pment. •. a.:no 

sa. J y !::fea items re ·!;lteat i ;- CIJf!J!lil l 1 c~ .eel b_y ht h seas. 1 i ng ers·onne l 
wo htg in ll""e l ative ·~J' sila llow waters t l· ~~ 5 feet ) 1C ·n als o 1h s _.,:::eptH>le 
t a ah· tio h ~ gu1e t~ w.ai'l'e oepth v.lir anc:e-s, as sm'111 l I a.s f Oli.! r f ie t • . 

II! j nd ~a, t , ·er 1t ure tto ]d !be i: I os.e 1.)' mora ttorf!d a11 d w 1i n c,.h H l 
c l c~latlons made e'l'er hOur ru r 1ng col o we~ther . uriacf!-support 

e-rs onn: l 1w1 H b:e part 1cu1 a.r-1 y riOnl! to f r-.o S; tD He t'!Jild e:c;po:s.u re once t hey 
beCO&le . .,. l . 

o n f~ i ouals _ ili be ~n ow _ 1t:i ; f! t he •not " o er ,t ion 11 s, te 
1 thou t ~tPProprh.te: re,s.ph•.u:or.) p-rotec t 1 on. es:p ir'iU.ors 1 u cep t . llt!.t!dng 

Cl i1.l'I inig a:na r ernov , l , sh _ ~ I ~ · i t h@r pos 1 u e li!res s,1,fr,e SC~A ,, s. ~ lJ!llb • H c:a 1 
a,ir- 1 fo~s,, or a ·ir ~ rr i f.'rin cani1 st~r- ful 1-·h ce ma.s. onl t5 . Al personrH! l 
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weilri ng re-spi rators · st shave at the ~ a.rt o eacn work (l,ay to pr-e 11mt 
le·, II:~· e: a·t th@ facep iece·Ul-filee sea 11, 

F.'enona l · :Y~ i ene 

o' oe. r1111 i • .be perm1 ttea to ea.t: t dri nk • or ~mo e i JllS 11 ere thl! fence 
are.a~ Outs i(le the fe11CI!. t he,lt w1i 11 tMi"cH19h ly wash hiand's and hc:e wi tlh 
soa.p an<ii Wi!i ter bef ere c;;1ofog; so . htel iv1 ou al s mu:s t !lll&s.h hand1s. ""f th sthlP and 
'Riller oefore uit'inatiin9. Al 1 footwe~r worn i115iefe t ine fenc~ must r 111~11 on 
s He unt'il tne · 1e1.a ' rk 1s c:cr.: p fotEc. At th , enid of ea.c:h dra:y. d hpo.saJb 1 · 
c I otlil i ng · 111 .be remove.a and cH spose:a of ni S 5....ga.H(m meta 1 dru ,, wh:ic:h 
wH 1 r a.1 n 1 n s. ii de t he fence. lnd h d1,1 ~ h are e.xpec. t d to sttawe r prcrnptl,y 
ilnQ thOr(lugh l y a.fte:r ·~ ea·v l n9 the s ·~ te at the end: of ea t h da;o. 

Per:sonn~ l .. ~os.~re 

I c~otlnn~ 'is ir ppea or torn . 1 t is to De- r _ wed a111d repl~ced as 
soon as Pi)ssi1>Je. Ois.Pos.aole elothing contam1naud 1111fth ari obsernble 
a.mOulfit or ch n1,ca. J resh:11M: ts to be ·rem wed ~na rei;l'la.c:ed irm1eoiatel.}'. 

1e·s hns:e on ~er n suits 11 1 s t,g, be ti<1ashe.c1 off as :scum as possible·. lin Ute 
it en t of otrec t :s k h 11 i:.'!IJ1J t aic:t, t lilt! f ec: le r@i. s to he asne'iQ i llllledht~ ly 

w1 tn soap a.na, water ano tfte pe.-.son t.a en to a. tiio-sp 1 tam • A person w1 ~ l be 
st a booed Ii the o c o:nCa.'ll i na t 1 on area. tC< ass.ht 1.ra th~ remov i'! l of 
. nJ te r:.t i we gear .. 

hosp 1 ta] Erne rgenc:,y :i.enj c.e:s, 

.CtJiJe r sponse tea.m ~b~r 1 staU0111eo outs i1de U1·e 0hot• oPeTaUomfl 
area :i us.t · nQw the qu I c . es.t r"OUt ·e tC< 1oca1 med' r:.a 1 f ac:i l i t 1,,£! 'S •. Con:tac t 
sihoulo b@ ·ade11 pr or tu operu fons comneJ1Jt1ng, •1th the local t'h·st aid 
squil!d, h osph,41 eme:tg.en:r:y :rr:wm 1. i!lnd nearest oper"al 1ion4 l 'tfH: press ion 
c.fi,ill!lber, Con he t th t he: ar .a Co.as. t G\J a rel s. tat fon is neci?'sS.l!lrj' i f 
~ 1:r/ti HcG:pter eo;a~1:1 ,ath>n 'Cl ~nj u r~rJ diver5i must be d'e.. Ptrnrne n · bel"'S: of 
al i ~ry.ency teS!PD rtse aiA@ sery1C1!! 1C1;t aniz:a.ticms 1C1Y$t be pr inently 
d t s:p l a,yeo 11e;xt to it he co11111and pci.s t te I eplhone ~ 

1f t he respQ11S.e opi~r t on involves fhl!lllab~e mat~dal. tfte loc:a ·1 F re 
st be contactec to ass i:st 1i 111 s,t.anding a •·fill"le v~tc:n~ j 1u:st off 

s He our Hl ~ ope:r au N1s. f'1 re per s.o.11111e I · us t hi ave hci<C train i rig ·m n SC8A ~M 
:s:nou 1 di 1be prepa rea oo :s pr!! aa foam (] 'ij gh t ·. ater J ii rJi t l'U! ev.ent of a fire . 

23-2 



sE~no 24 

s part. Qf the syst to preunt or r.edur:e the· phys.1cal t.-ansfer of 
r:on _, . na:n s by peop 1 e an:d/011" <t!qu1 nt from on-sHe ~ procedu.res s.t be 
111stitutedl for de-cont inat.ing ar1,y Mn 1Hiving the EJcclush>n rea and 
Contami ·na.ti<1:n RedU(t '~ on Area.. lhes~ pll'°'ocedul!"e:S include t ne decant. t ni! tion 
of persorrmfl pro we ti v~ equ i nit" mni'tor~ ng e i pment ,. d ea n~up 
equfpment,, etc.. llnless o herwbe· demortstra.t.4!d,. f!'Ve:rythingi leaving the 
Exclu:si,on Area :s;hould b~ ca1nsldered. contam'nated and appropria thocfs 
est-a!blli'·shed for detontarmf riat on. 

ln 1g~neral t i!econitaminatfoTit a the siite cons1 sts. o,f ' r1'ns1 n'!) ~q,u1pme:rnt, 
pers:c.'n ~1, e-tc. ~ w'tth c:opiious amounts. of 'l!fater _nd wa.sh'i"ng !t{f t a 
deter·gell'l1't/wate;r :.ol u i o~. If c:ol!lrta i' 111ant·s are nol!ffl, th ni a speci fi c 
de~rgent 1md/or solve:nt c -11 be .use~ to• deconta ·nab~ .. Fig . 24. 1 illius.
tr.ates the - xi·m phys1ca.'1 lia,you for p.erso.11nel d'eco:mtamiruiU011'11 dur·infll a 
worst case sHuaU on. f1 9'~ 2 ·• 2 illustrates tine mi nrim!illlll physJ C:i!)i 1 1 ayout 
for personnel cfecQ rrrinait11;11n f-Oi" a ~hrt'i'vely s •H 1111el l-iid'entifh~d 
si tuaiti lil'fil. Each sf te req;ui' r4!S· $pect a 1 c»ons;i der ti on a.nd t I!! d'econta.1111 n
a t'f,o p1'ocecf1H·es s11\iou l d be fllod f fii ~d f rcr:1 th~ x mu tc . · n · wm 1 ayout 
bas.ed on known 'f l'ilf~ . t · o • 

'Dec:ontamfoa.tion 1[Dec:onl a:nd R1 n.s:e Sol ~ · fons 

The d~on s.oluti 1ans should b~ sol utions of •ater a.nd ch fi-c 1 to - oundls 
d ·d ·gn~ to react _., tJl;i c!l''id 'neu tr.al i.ze t s,pec 1 Uc contaminants. The t -
perature a.nd. conit:ac·t ti aho should be ccins i deredl in onle»r to i nrsure 
ccr.1plete ner;J;tra.l ha io111:. An excelhmt unit for apply ·n , dec:CJn and ·surrlac-· 
tant s,o·l utl·cms is a La..:Pressure Wu~,. Model 914* e- Wit's.her de·li\lers 
4 GPM: i! t 1000 ps'f and 1ean IH'i thdra• dKOf'I ~1 utfons vh ,,. siphon feef.I hose. 

c:o ta:m"nants ·1111111 not alwar1s be kn ·~n a. ajo,-.H;,y of ca·ses and 
'ilt l i] n(!(:@s.sary o uSJe a decon sio,1 uti·o:n t hat 1is effecthei rorr 11 
va.rietJ- of coll'lltamri'lll'~nu. Two of t e·u g;e mra:l d'ec(l:n solutions - re Hs.ted! 
belm.: 

o I\ SiOhitfon conUii"11in9 5 Sod.t Caf'bana'te 
. r'ff sodi'i IPlrosptl a.~ Ola3P "4 ) ~ Mix four 
~ .~q 'pound:. o·r ~Or.Ee:t(; h :l ·gr.adl!!! t zCOJ pl us · our ·( 4) ~.aun r'ls 
t: rch11 g;ra.de Ha3P04 with each e·Jll n 01 gallons. ~f w.1ter-. 

l!!~e cf! kills ar.e a¥anab1:e- t mos hardwar~ :store-s. 
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o Cfficon .Solution B ·- A :solution containing llM. Calcium IHypoi:'hl odt-e 
(Cdt10l2:) ~ ~fx e1'ght 81 . ·potrnds ~f Ca< Cl Ol2 rith eiii:h t eA run 1gal1tJ11'1$ Of wat&r. Calcium 1Hypoc:hlor1te (HTIO h av.anable at 
mos.t hiu·dwar.e or ~col 51.Cpply stoNs, 

lh-e ril'Nte- sohJbo:ns, used i :rn dec·tl<tl should 'have tl'le ,iJbfHty not o:nly t ·ei 
reroovc the dee on sol uti 01111 p'.l'!ys.1Ci1.l l1y ,, but. a ho to rt!!Utr"ll!H z.e- t!Xc:~:ss !If-econ 
soil urt.1 on . 

A ge·nera1 pl.lrpo:se rinse solution, used ·for b1:1ith decon sol ut1ons H st@'d 
abov~ cons·f sts of a. fi'w@ ('5) :p@rcent sol u·tion of Trbod'fum Pihosphtite~ Mh 
f 10Ur ( 4) pound S Na.3,f104 lri th ead1 ten fl 01

) ga. ll o-n~ O'f w tar. 

A f i na1 'i" i l!llse of H ~ui d l'vor-y soap so1 ut ion is: retO!li11ended on all dec:on1 
procedures f.o 11 t>Wed by fresh Ml-a.te.-. ( s~e i 91:.1 res. 24. 3 :and 24 . 4) 

· P!"~ tJ o_na ! &ems.! deria ti ons . 

The deconitam1 nilti'ori! '.PTCIC@dlJT~S n 1 USit.tra ted "in FTg. 24. l a.r~ for- lev~l A 
pi"OtKtion which - re often ·than not 'r'-eQll~· res a deuned d~c.01 riia~· nat1ori1 
pr"(ltess during ii worst c·iUe sitHti<m ( i. 1e .. l!l Dio:itin cont amilnat oni, chem1ca~ 
f"f n! ,. 1nned1ately dlang·er°'us to 'life ·CH' health atmosphell"es) . F1g . 24~2' 
·n1u:st'!l"a.t@s tJhe Min1 m pl!1ys1r:-i!.'l li!,YOl!l't for- personl'le1 decoritlllmrfriati on 
dur-tng ~ reliathely SIM11 t we11-d~f1't'1ed .si'tua:tfon rLe . . , pe.stidde spi11. 
solvent spi'll ~· etc . )~ 

lns edenshe procedures for deconta .inatioP ·can 'be su'.bse~uently or 
1ntt~ ,any ,e·5.tabH :sJ1ed 11dum the- typ~ and d~g rf?f! of contcaminaMon t hrough 
,ana11ysts becomes hown or the potenti:a.·1 for tm·ains.fer is judged to he· 
!Iii nfo1Lrm; 'These pr-oced1.u·-es genera 11y i ·nvo11 Y«e one oll" two W"a.shdcwns only.. .amt 
fewer precautionary a.HT.e-s n doffing equ f pmcn1t ,. The:s~ prociedu~s. wo.1fll ~ 
not f l'liVOhe ~dd t tt ort111l d@C:·Cl\nt 111mI na'tt on of tlte prClt..ec:thle- d othi ng 'WMClhl is 
i'"'ieti'IOVed. T,abl ,e '2 l l f sts gerieral der:on solutions a:nd Uile·ir ap-i:11 tcations. 

[r11 ~x-tre~ s 1 ·t uat1 ons wlile-n tJ\l!<rt!! 

der:ontami nation to known orr s t r.o!lgly 
n~ture , prote-c:t ~ '"e c 1 crth i ng hilV(!! 
after decontt1T11:nat1i on , 

· be- ~ quest f ,o.n of ttie- effi cao i)f 
s1.1 spect subs tam: es of a M ~h ly tox.i c 
to b~ d1 ~c.11rted Ill f te·r· u:s@ or u:s. tedl 

1Cons.ideration st a1 !S!O be given t>D tftB ip1"otec:Uve oqui nt ~JOr"ilil lby 
tho.se personne.11 CJ>f!!r"at1 mg thll!· decon ta 1i n111 t~ t1n l l 1' n,e _ I ri ml)S;t cases . chernn.cal 
protec:t h'e ell oti'hi ili:g.. boots, and g10ives should suf ff ce . Un1 es:s lt is :su·spec~ 
rod! and/o·r confi nood t hat person:riml 1111oodtng dEJc:on'ta 1 nat1 on a.re n t ghl ly 
c:ontamt na t@d 1 a. i tr·iPUrHy t ngi 't"ll!·s:p1 ntor s w 1 t lh :su t table· uni s ters c:~n, ibe worn 
(le~el C f~Ot!ct~on) . 

Decon't' tnation sDlutiorns shcul d lti:! d12-.s·f g·rned to treillC't wHh u d 
rieU'tl"'a.H:ie tn~ spec:H·1,c: iJ:IO'tAmUAl conta fn~nts hl1'-'0hedl in ain inc1~ent. 
i·tell we11er i s·f. i'!Cte. th~ contami naints _ t an1 ul'ICOl'ltfla11 ed Na te s·He will 1 lbe 
untnawn 1n the majority of c:as·es. it is. ne<ces.sa",y to use a dKonta _ ~n.aUon 
sol u t.~ 10.n th~.t 1' s: ~ff,~cth'@ for' a va.r f ~ty of to:.nt1111T1rf n nu. Seve-n 1 of thes.e 
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D0>c s 1 d~ econ ·CJ, 

S~p!'rHte 17 i 

Fi nal Oe~on o 
MK-12 R. i 

2~-.5 

Gross ashd01tflil 
Rig 



Initial Gross In-Wat~r 
Cont a1rrl oant W 5illurJ](11111n 
.of Sruc~r l 1te 17 

P'r~s.sure as.her "41 
i!:o11 cen tn ted D'i:!c.a·n 
'Sohjl!: lons 

f ·i t'.1 ~1 Shi pba I" 
D@eon o'f • -l:Z. ifl i g 

Figure 24. ·' Sh t pbo~rd 0 ~~n Ope· a· loos 
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lYPE OIF HAZA1RD 5Jl~P_· CTED 

2 • ~Avy t ~ s • i"cur-1 1 t2:ad , ea i u"'" et.c. 

J. Pest1c ides, fungicides , chlor l nited 
phenols diax n~ a d PCS'~ . 

4. Cyanides, amman i a, .arid o.U1er l!On-ac:i d-tc. 
incrgan ~ ~~tes. 

5. So 1 w t ·s, t.1ndl or~alfil i' c c.onvou·rn ~ ;. ·such ~s 
tri Ch Oll"'Oe-ll'l,y l ne, ch l 1o:r.of orm, and to 1 uerne. 

6. PBB's , ~d PCB ' s,. 

S-01.. U lO 

A 

C (or A.) 

C {or· 

c 

D 

SOUJHONS 

U~STRUCHO S 

To 10 ga.H ons of lrila.ter" ~ddl 4 po1.1nds o sodi 
ca!"bonat@. (soda li ) and ·'1 p.ouod:S 1of trisodium 
phosphate •. -
St ir unt~ l ~ve~ly i xed. 

S .une as l abo'l'e. 

Ta IO g a 11 on.s of at.er , add 8 pounds of ca lei _ 
h.YPO:Ch 1 od ti!!!. St h• w·1 t h woden or- p·1 ast k 
st irrer un l l even ly mi~ed. 

Sa as 3 above. 

To 10 Gallcns of water~ ad~ - pounds of 
tr-1 sodh 1 phos,pl'late. St ir u111t 1 l evenly mrhed. 

Same 4s, S abov . 

Same .as 5 a'bove. 

f.o 10 ga l lons of wa~eT" 1 ad'd l pi t of 
cor:ic·erntr.!!lted hydro r;n 1 ork .!IC:• d. 5 t fr iwi' hi 
a ~ootlen or p aslic stirrer. 



ner.a 1 i:iuripose de<onta111i na. ti on :s.011111tf cm s; {so~ 1 ng~ch enrts . r~ ava 1i1ab1 e 
a't tlarctw1rt!' ol"' ·s11if fog p;0ol supply stores.l· a.re 1 ht~d t>elOW':: 

0 

0 

0 

0 

A solu ion con ain ·n 
~· Ml ·2C:O'rJ) andJ Sl 
P - 3P04)~ 

~. Sodi11m 
"lirhod~ 

Carbonate 
'P os 'hate 

D o Sc.l•11J1Ucm B - A s.ol ut'f,o·n co in ·ng 1 ~ Ca'ld 
€Ca f<C1' D l 2) ~ 

'HypocMil or· . ·e 

D cm Solut'ion1 C - A .so·lu .ion cont 11nin<1 '9 Tri"isod - · Phospna ·e 
( la!JP0'4) ~ TI:r~ s. S'D, urti 0 l'l <CaJJI ' 1 SI) ~ US!l!!d a:s 
a ·ge . ra'l pm"pase rt nse . 

Dlkt:on Solu ion 

All diving: helmets~ joc11:1i g ha rne.ssn~ eig'tr be1ts,. and Ml kals st be 
· 0irou:ghly scrubbed, d.ec·Olil ed> ainid in!iedi after- each ope:rat·f ,onal day 

. :nwfa,,.. ii$ pos.s1' bl!<~· asunes s.l'!Otll~ d be taken ·oo pro·11lmt cont -nation 
(if s H ng a .d ni tod ng eqti n • S· 1 - . ev'i ces ec _ · c:anita nate<l ,, 
but !!RDnitorlm,g fns r. ntsm u:n1 e5i:S th~y iu·@ sph.s ~d, usually o ot. 0 ce 
cont 1na.ted, - ' stru nts r4! tW ·flct1 l · to c ·h~al!il ithoi!ll , dilma~~ng t e • Ariy 
c!eH ca te fn:stl" nit 11i ich c: -nll'lo'l be· d@co!'llt i pated e · s H .:;r sho.1i1l di be prote.i: -
ted . i 1 e h b-ei ng U!5ed!,. lt s1nou,1 d !be bag_ d a nfi t bag taped i'l.d 
secured. ,u·vtrrid the• i nstrumeli"lt . 0111~ni n9s 1re mAd n thi: l'.:>ag ror .sa 1 e 
intake. 

n1e fo 11 i g aT">e s:pEC-11 f'k areas o co ncer -q fl Ef.eCOJii · rm j :na. tf on 
ope a· 10 s: 

1. pHng d~v1ces 

S' mplfn:g ~11i 1ces ~.qu ite- s .ec1al c:leani 9.. The t:P IR!'gfonal 
ta oratories can pro~ i · e • illlfo - ti on an proper econtamri n - t on 
'Tlte o.d s. T 

2. Tools 

. oc M toti1 s. are C1 1 ff'ic1.11 t to d cont 
th , ica.l:s. should , ke-pt on 
. FOtected w0ir etrS. ~ e ~ (! 

:s uld l>e di'SCal"iil!!!d. Far ft:o 
~borato fgs s ou1d l>eo co $u1ted . 

e .. 

ec Ii! :>e J'r -y ah ~orb 
a d handled o'1J1y by 

he roes o·ns'I! , tJD de,, too s 
a "h1g o e-,.. Uioh , g''lrn 

ne:ss 
'to 



4.. fieavy quipment 

bt.1 l 'h101er s.. i:, ru~k,s. t aiack-m o s 1 bu I II< hi9 cham~e:rs , .aind oth~r hflaw y 
equ l _ · nt a:re d 1 f H c:uU. to ¢econ tam1fo te ~ The tlhoc ge~erai 111 y 
us.~ is to was 11 th m w1 th wat@r tmd@r- hl'i 191'11 pres s:ur·e arml /or- to 
stn.1b ,a,-cc:ess 1~ 1 e parts ,., t!h . eter~ent/" ter sre] u t 111cn u rnde r 
p:re.s Siu re.. i f poss. i 1b 1 e. lJ' s i;; ilS e:s.. s.n·cve·1 :s. t s.coop s, iln1d 11 ·fts; 
ll~ve b>E!en Sia.nd b 1 a !it ed a r" so team ·C 1 ~anll!-d + Pa.rt i ~u· ~ .air CG re 11n11"' t be 
g 1 v-en to t.hos e c . Ptmenh ~ n di r-eu 1COn tact w 1 th coot: ~m 111.tn ts s:uc h 
a:s. ti rre:s arr scoops • S!r!i i pe tres ts stJ01.11 ~ d1 ibe u t · ·~ zed to Mure 
~ffeet v~nen~ 

5.. San ·~ ti zing of PersoJ1tne 1 Prot·eCt ij ve- QU 1 p::iiefilt 

Res pfr~ tors., reuSiabh· pro1'@ct h ·e c 1 i1t~1 fo9 , and othe r ll!er:s·cm1. 1 
art ic l e·s. mot en 1 y tli lll 'S. t ~~ oetol'! ta. n" tea befo.r e befo9 t t?u·s.e,d l!i but 
aJ :s °' sainH i zeu , The inside o rn~sk s: l)nd clothing bee: · es son ed 
m.ire to @xha. lat 1 on • b~oy o i 1 s • and pers,p ii ..-.at i 01111. The nti:nu~ 
f .:!ct ure r 1 s; 11 ns, tr c: tfJ ons should tie u ~ed to s.a.n 1 t tze tJ~e respi l"i.tor 
nl!~:s.k .1 u i'.''r'i:C.U C.i 11 .Pro tee t ive c 1 ot.ti fo·g s t:iou 1 be ach1 nie was tu~d1 

a.Hat a. t1'11JriJ L:191i1 econ t 1nat:~011 ; other~ i se H st be 1C: l elined b.Y 
h.i!liiOI. 

In s cme- ij m; tra,n(es. t c. 1 o thins ain d el!;l]u 1 pmen t ~ 1 J ., lbe--c: co r:rtam I natieo 
wi tn s1.:1bstances that ca.rmot be remOvE!d by norm-al de.c:onta hNit1or 
pr.oceuurl!:s . A :sohe-nt m~ be used to re!ll'-Ove s.ucb CQJ11tam1nat iioo 

rom 1equ · · -_ nt t 1 ·t. do _s, not d@s tro,)I or- degrade the p otec t 1 v.e 
rnner-1'1 1 ~ 1:f tPer ~ i $tent cont il'I ~ na.t 1 on ls !!xpected., dis pos.ab le 
~in.nn~;n ·u s.ihoulcJ be uis.ed, le:st 1ng for pers is t ent contam1.rn.ai t tm of 
prQ tee t it c 1oth1 ii'liQ ll iilell approp:t lat!! de on t.aJI1·i mi.it: ion mu~ t .be id!illne 
by qu ii 1 i 'f i ed I ~biora tor.)' personine l • 

/ • l.i1i 5tJC>$ J l)t (:Orn tam 1 n,ilJt il!O 1 ter 1 h 

AH ma1ter 1dJ h a1 d ~f!U i pme;nt us eo f'of' deto!"I t~ i na t 10n r.; St tie· 
d stPoseo ort p:rop~r l y . C I a U1 h1 g"' tc.o ls , lrlrucl!: Q ts , [)rushes ~ and al J 
o·ther- e,qu i pment that i s. ·Con ta - 1 ll!a te.cl must 1De s QCl!J reo i r:i rC:rums or 
o tf!e:r co:nt ~ Miers ana 1 al)e i @d. (I otll in g not c:cimp I ete l y aeCO:rtl tanti -
nate~ o~ -~ it~ ~houla b~ secured i n plast i c bagSi before eing 
r D. lfflO fr oo tne s i tie L 

C:orth.m natec:1 ~~uh ,,-;i nd r h1se .s,o I utJ on$ 'Sh-co 1 rd 1be ~ant a i n~d by s 1 ng 
s tep- i n-c:ont a i' ner s. ( fior e:.; itfi1P le- , ctil l l'.1 1 s w'cMl mg po-0 H t-0 1'10 ] d' 
spen It so l 1u U on~. Another- c-0nt a] nmen t me·thi:>d h to 1C1 i y t renc:ti 
aJbm.i! t 'I. i fl Ch~:s. de~p aml 1 hrn 1 t 'N Hh p 1a.s.t1 c + Iii'! bt>th ca s.es the· 
s~en t so l u t:i ons. a·re tr;.ms·rer:r.ed t o Cl rl!! s ~ i cl) ~ ·r l!!: I abe l@d and 
dl1 SPOS·f!d ·Of w·1 t 1 10 Ute:r s.utJ.stam;;·e s. vn 5 i te •. 



J.1,pemdh. ·t Antu~.x It 2, .a11a J
0 

a~ :!:i::r 1 be H$1c 6Bcon-tall'll11n.ation P'l"Ocedures for 
.a _ tirke.- wea:r f.11191 !.e'te l LA, 13 1 or c;: prri[J!tec.t ~on. 1'f!,i! bas I c dil!cont.l'!irn1 nation 
n nes. t ~H uat'i 011 1 1., ci:.ms.1 :s.t'i ng c·t a];!pro;1d .iii tely U 9 5. ta it foos,, .!Ire ai limos · 
1oeif!t1 c ,·1 except fol" c t1.am g@s nf!c.~s.:siaate:d by dif te ·e:rrt ~rotec:t he t J oth 1 r.ig 
·er re sofratilllf'S * or ·e~ch 1ruu~x, thrre~ spec.'l'f 1 c ·s i t1ta·t hms 1rre desc;r'i bed i .11 
wh i11c:h t he b.a:s i c \or f u 11 decrcot 111a.t 1 on) proce,auire 1 s chang:ed to take fot.o 
a -cc 1.mt. dH'f er.em:es i 111 t he edent of •Con tarn i na i :ton ., t.he 4cco1:1panyi iii g 
ch~nges h11 equi nt lli'·OJ"n"' and, other factors.. The u tu at ums. il hiis.trne 
Oe·c:on tarn'i 11 at.ion ·setups .b 1serJJ on iC no~r:i O'I"' .is s. CiJ ccmdJ·i t f oos at a A ·~ nc i dent~ 
arn,y other- var 1 at i ions a.re poss 1til1e • 

An11e:x 4 tde-scr i bes ~ 1 r.i I mtilill 1 dj'OU t t a·r P>-E rsorme 1 dee ont ilm1 nat ion . fhe 
numb~r- of i mil hi d'llta J s la: j(ln$ ahv _ been :tl:!dl!l ced1

.. A ltlhough · he decontanri ~ 
:!il ·tt t 011 qu · pm en t and amaun t of spac::e reqiu ired! 1 s. 1 es !a tfl .!11'11 n.eeded 1 n t he 
prccedll.!rres p..-ev!ous. l.)' des rU~so~ the·re i s 150 4 mu:lil '11 ghier probabn 1 it!f cf 
cross-cont~ _inatjon . 



· C Wr, ~S 

SOUl!tct v ~ l'f.Fa MAT JOlj /.J LJ. R ESPO S ASSIST! A~CE 

hi a 11 il.U.r"aous s pi 11 s 1t1.1at · on~ tne 0.SC or tQ:lO m st s.i.. 1 f t l y ass.ess, '$ i te 
·CC:md ii t i r;;iin s. , not 1:1n 1 .)' p:r i 1o:r to .. 111'.hti ill g d l Ii' i ng P<erson rae 1 t O• entA! 't a rconta..m-
1.r.iait <II water- envfronment. , but ~lso to whatever- h.azards 11.is/hl:! r surf ace 
res pon1s~ worl<.er-s ace~ 

Many sO.uif'C1es. of i nf or!l!O!t on ana Ofl"9a'A f z ilit i oin:s c ~n p·r ov 1 fl@: respr:nil~ e 
p r 'Scmnel with t ec1i.ni1ca l da:t a ana1 ph1ys 1.c:al assist nc:e reg~. rdl1191 both t e 
h UiJ'ldS ais soc ii a.ted th an ~nc i de n t a.no melttioas of dea 'lin91 with t ti _ . l.t 
i s necess, 1ry t o .be awa re oi f tJmes resm.1 r ces; a11 c:1 ~ o k raow how o us.e t it! em. 

1fhe i n form a ti on, wh en ay ind ude d t oin s i tes , topography, t~or ~ 
ologyt phys.te.a l /c.1'1errni cal prope:rt i e·s of the rrr ter 11, apDl icable t-re~tment 
etlfloos , a.m11 av1n lab 1 e c 1 e ~riup r esour e.l! s ~ ca!A be prov 1 ded b vaT" i ous 

ai;ieneie-s~ maps ., r e' er<emiee books a.nd -'nru h . I h a v s b l e t o get da a 
fr'tlm .a! 't 1 east 'h'D s.ourr::es. a11c1 to use t h,e ] ne s. t eo11 t 10111 of an_y re erei1;ce ~ 
espec1a 1 1~ ~hen sedrc~ i n g f or o_yg 1en c standards or toxico l og i cal data~ 

Access. to on e~ i n . C put er fi ! es. ma,y be pos.siD l e at t he S. 1 e i il 
te J, epnOif!e·, pllrUb 1 e t.ern!i na Ii· ana 1209 110 1 . 01,1t11 ~ t ar-e ava. n aib 1 e ., A.~r a I 
. hOt.·o~r-aph s. i;;.an ai1su pr-0v1 ae sefu 't nt orm t fon ~ en interpr ted p1r'ODer ly . 

h~ azardous, ater i als k sponse ProJect 

UM 1 s lia za roo s Ma te-d a ·1 s R1e~ pori s;e Proj &t l tUHiAT l 1 s a. mem err 10 
one of tne 9roups of s ecial forc~s avai l ~b~e upon req uest tQ Feaer al On-
Sceri e ' oord i n a ton ( CIS C for resp<1nse to act ua 1 oir °'te-n t 1.:i l re I ea-s,e·s o 
~oll u tara ts , ~be as oi l ~nd h zardous mater a.ls, as ~1 1 as or eont irnge CJ 
p Jann 1 ng • Iii he11 res pond i J'lg to a p!lt ein a l'ly ha za r <io us s,pO l ., .A r!IA 'f re 1 es 
_JI n Olft ma,iin groups fa r q i ck rel 1 bl e ·nforma t ·On .. l tie nc t1 on .. of 
th~se gro ps are out l i ne~ b la~. 

r:r11Jec tor,y .nil l y 5is/PIJys: 1c 1 Oc:eano 1ap1Jy 
r. er-r,y a H. 

WJIAA/Qt- PA 
76QO ~Hd Poi nt ~~,. 
Sf!att 1 e, <lSlh ngt on 98'1 l 5 
( ~U6J527 63-17 

The tr-ajec:to:ry 110a. l,ys i /ptiys · c 1 ocea,nogr a.ptiy g r o11p ii s co.nee rnedl w Hh 
tl~e m vement aJld spre ;)u rig of poH1JJUints l .n t e marfnli! ·l!nv r-o nt~ ~fr 
go 11 is toi def ne tr-aj e ctro r i es or. l:lo · h o1t,erbbr11e. a~1 d a i rborn~ cont: nri nants 
in a tlm@'ly an·ner . In oroer to achieve th'iS objec. ive,. U:r . G.tlt as 
oeve 1 oped a su hi H 1 ca tet1 ·C. put er- mode· J • i el cJ eq Ill ii pm n t !.l\J c as ca.me r as ~ 
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i:wr-tab 1 e Ja::r . ro . , ~ and 
1pr :ict ions in t.h ield . 

sur1n 

~esf!arch P'li ann 1 ns, Jns,t i tu te 
hie eii'it~fr1:1 · _niu .i: s ns1th lt!f £'inialysh rrOYiP i s i:.once~en ·wHh em,~rr~n-

menta I :resuu rites, at. r'i s k; t · ~ ~ 1 l 111ta11t. _ i s:ich~rge. .i'l.d1'a;nce mi; pp tllilg 10 f 
coa.:s. ta. 1 iU"lf·ilS o~'!le: 1 op refiere,n~ ps aiwa·i l ab 1 f! if or i tlli at@ r@f Hn 1 l llil 
tit'!. e.v tit of SP 1 n. The . .K@S' arch p hnn hi:fij fos. t .it lJ te htiS I s U . f of pr(I a 

!!:S'S ,on~ s. n tne ~f\e,i!i!s or · chem :s c.rr' geQ I 0.91 ,, b t> I 09.y,, a:r·i l/ile ec:o J 091y, ia.l'leil 
9eocnem 1 stry fl:" en lends Hs s.i:r,ppcrrt to he dewe l o , nt Qf " ties e- 'Ila 1uab1 e 
r ereni::es . 

&I . i! r onmeri a, I _ef!-s ti H: An ii l sis. 
.Lr • rich · '· o t.adi 
1lJf' ~ ' o!!CQU . ~ C ~ i 

ttes1eair·Ctil P'l' anr: 111~ ris t 'i ti1,1 te 
92 · erva.is Suire@t 
((! l umM .a 1 C zsz _ l 

(103)25• -732,2 

-1.c J S pp.or~- _Ill] S. t.)' 
itie {liemlcaJ ~u . c.. t Mliil S · ty Q'.r OulP wi'.Fl"'k;$ i:loseh' toget er tQ cref1n.e 

tine l'lill:a't"o. ana: mak:e a,ppiropir'i a.te safety re-c: mia t 'ions.. Th~ c.n 1st r . .:f / 
il t;- ptt1b t , i :s. n@s. t 'e.f, neo ltiy oa,ns u 1t11'1 g a · umti>e r o · re eirenitie sources~ 

· 'f roy ltne I 1 uses tihe o l l . i n g re , 1erenc:~s i!! I Ong wHJi 1! <: · Pill ter . ased 
t:nfi:>~.a i'lln s, s em kn · " as .hie a _ ka] nrfo a.tion System CIS). 

Sate~ 11na Heal · n • 
. a ... 1d , er Tc e: 

' ,/ ' p . 
7 00 Sana Po1 t ~ay~ ~~E~ 
~attle!: ., w shing .an 9Efl 1 
tZC6 52 · -632G 

Center fa Lt'i!s@ e. ·Contl'i'.:ll 

Hh 

hie center· or ..: i :s:~a:s e fl trrrJ I l!>ro 1 cl'es det ai 1 ed ter;;;tm'i ca~ a.ss i st anoe 
Ht h · iiU'll tox i c;ia. 1o.9l and · n the e 11 T uat ion a i:1: 1m'it;ori n of eil Tt rr i s. s • 

C has. , IH!rt s ·~ o~at>e i · 1 ·~ ca s ta I rie · anrs to us.~ st wt th safet;)'-r T 3 te~ 
a 1:1 ttuma.n ex osu:re ro , l ·· 5 ,. 

r- 'f"ll r 1 s · S~ Con tro 1 
a J(ine:. 
Env i' ~nmEH'lta 1 a. i Ui 

• .E. 

ncH ~ F co.nta ins. a I s ii ng o ·as i c re e-·rence:s, n- i n:t! Com~11tl!r 

S,:ts t . t r · 0:1:e SiE!nS n l'tt:i · p i :n ~ r pt@U , 1 Oli'li i inf,t:i nna. ion,. ano a, I· is t 1fr 
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APPENDIX 8 

I • l.N.TR100LtC1 I 1 

R1es'pimse to1 iH"li en\l ·i ·r i;;tnJrH:J1Jt _, 1 incident ·reqU!i ·re5 ca l"ef'u l prep iU'il t'I tH'I 
and 1> r,o · t au hm to re uic:e the Iha~ i'H'ds. Concurrent 1 y, tu hH 1th 
airml safety of respO:r!Se pi!'l"S.Ori:ruf• and t:Me 9e111erai ·~ publiilt' s.t be 
protected~ Ai"" moniitorh19 and siurve:)I· ·~ ns.tri:nnents prrovl de 
1 nf or~.u on to det1e-rm ·~ r:ie no)!! tnese ·requ ·re .nits are being met. 
l he· pl!li fiPO ·~ of' th~ ·s. Pai rt i :s t o : 

- Lhrt fie~ d instrrumell'lts 1Jse'f'u·1 for on-s'lite ~orl. 

- De5c:rt be We 1cperi>ti ng t heori e5< arid pr im: i p ~es cf these ·i ns. tFiU
men ts,. 

- lHustrat.e· the fPll"\Oper i ri.t er-pretitth;in and H itations of t!he 
d~t.a 11>'b ta·I n~d ,. 

U<!ed c:o.-·rec Uy~ tnese iir~s trume~ts prro1vt d:e daita that lr'l.el p W1esponse 
pie·rs.Mneli ·to det@· 1n~~ 

.•. l!11Hdhte and long -·term rrh~s to p\!bHc lie:alth, ~nd udiifi!g the 
health of rre~ponse 'J«lir~ers ~ 

·~ ~pp-l"opr-14 t.e 1personne l pr10·tect i on • rid rr.e~p 1 ra.toi"y equ t p- nt to 
lbe· use-d on - sue. 

~ ,A~t1ons to. ft'iga.t.e ·U:ie lt~z;ardl s, I s1Jrft!·ly i!!nd erf'ec: the:l:Y ~ 

l I • 10KAAACTERJSTl CS. Cf F 1 ELD IN STRUME'NTS 

l 101 peTfOrm effoc t 'lirel1y hi 'tht!• fi~ld ~ .!I~ I"' . n·fta1rf ng 
f nstrurnents ~ st be~ 

- Por table 

·-· [ntleT"!n t lry ~afe 

~ 1 l of ~e,~e t:'fl"a 1 ·t'Ji, :ll"li5Jy o.r ~y· not M p!tf! . nit t n a1r1iy Ol\Ht 
1· -· stn.m~nt. 



A~ Porti:tllr~ l i ty 

.A p.,.1 - e C:(lns. ·id~ratfon ·that due hies the us·elfulneH of a 
fire l 1dl ins tru - · nt i·s porta bi l ·i ty . Tra1nspora. t 1 on she>ck 
·resul t1 ng ·f rOlll ttle move.e~t fll"Om 10tie 1!1hte to aootne ir t 
together with un1 ntentional abu~ .• ranh htgh h~ 
shortel'lltng tht!- usab1 ·~ life of an 1ns.truaent . T reduce 
th i's tra'1P.!'lil! ., l ns ttu:ments :s.nouil d bi! s.e·l ec tied 'l'l'lat tiia 1.ie 
re~ ll'l!f.orced She 1l :s, or frames... 511.t.!ic:k ..<l'lll)t1nt~d. ell e-.ctr,on1 c 
pac"k.119es., ·er padded cr;nrtainers ·for $hipment. 

E.:~:pos 1i.l'rre' to the- e·1 emel'lot·s. ar1d the test atiflos,phe~ ~ ts.e-1 f 1 s 
of concem 'for those 1 n!it.niml!int·s. r·epea tedlb u~ed 1 n 
adven~· coruWt1:om$ O'I"' @'S 1on9-tei"fli1 ~n,tton., An:odhed or 
coated ff ni s.lles., 1111ea. ther =fleS t 5tUt pac'k~gt ·ng al\d .,..~ tc 
sens t ng .are effer: ti v@ t n redl.ll ct ng dawnt i ·me and i ncreiais. i ng 
puruhi 1·1 t'1 . · 

ln S~Qr"t. a pr:u•tab.1 e un1 t . :sihou:l d pos.se~s ease in 
ioobi 1 ·1i ty ,. the· ab~ l i ty to 1'l1 t.tts;t.aJid the rf gots af use ~ 
qo tc:'k ass.em'b'ly., .and ~ort <;'hedc; 01.1 t a.nd c:a H br-atfon U me. 

B. Re 1 i ab lie and Usefiu l Ftesu lts 

Respon·s.e tf111e. the 'I nt@r'vifl bet~!en an t nstrument 
lri sens 1 ng"' a <:Qnt4m~ nant and genet·& ting· data ~ h ·iimpo r-tant 
to pl"IO·dll:c 1 ng rel 1ab1 e 1.111d u~ eful ·resul ts i1n the fii e 1 d. 
Responsi! Um! d~pends ·om : te.stf sl to be p.~rf'CJT"lled de11d1 
time betllile>eo sasnple l!)el"tods hhe Um!!· for analysh .• da.U 
genel!'at·fon,. ar:idl data dhphyl, .and the senshtvU.y of t 'he 
1 ns.trvaent. Respons·e ti 111e es ti1b H sites the pa.'Ce of ttle 
overa n survey iHtd th~ i ndtv ·1~ d:ual ·tests,. 

A.not.her con si dle'rill:t i cm 15 t:l'J.a.t. thil!! t n!I tr1:.1 ·· nt 111.1,s;t g1i veo 
rew 1 ts ·tnn al'!!· 1 rml@d.ii!l,te ly use·r1.11. lnstnimen:ts s · gul d 
be d.1 rect ·ireadh.,g .. wt th 1'itt1e or no need to hiiterpo1 ;,U:e,.. 
t "'teg-t~te , or ·comp·11e 1 ~. rge a'°°'unts. of d11.ta.. 

C • 'S@n:s 1 ti vi'ty Gind Seo 1 ec:t i vi t1 

A third requ i "'e nit of a, ~od f1 1el d ·~ nstirument ·1 s the 
a.bii l it)' t.o sa 1 e and ana. l y ze yery 1 ow ci:1intam1 na nt 1eve1 s .. 
and to discern .1mong conlill"'ir1ants exlllbtthgi !ifmtla.r 
c·hi11 r·ac: t@!f"1-sttc-s . 



S~:s;~ th·1 ty def foes tliiie ]ioweS t. COIRC:!!>f'l'lrat ·~ Cl n ~n 
i nsttuml!nt. CiU'l1 accunti~ly and re-pea.tedly il.nalyze~ T!'I. the 
st.r'ii•c:te'!i·t ~ns~. it h a funct:ion1 of tn detecti ng ability 
of th@ h1:s. tr men.t, aod. doers. not a.ddr~5 t .e el er; tr.o:rnic 
ci 1ili fieori if the m111' t ~:s (11:11!>. hi!!1 1op~rat.ing range· 
es tab l i :sh~s the up~.er and 1 nw.e:r use- l ~ i ts .of 'th~ 
i nstru -.nt+ lt em::o a-s:ses the 'Sie'.lllsit.h1ty Hmi t at its 
1 ower end • itd tM 011erl 10.\d po 'lilt ,,t . ts upper". 

Si!lec:th'U:y !l!!l;ta.blisnes at. c:ont1111m111i1ants: wfll e'Ht:lt a 
response on th~ i nst. 1 ernt. Arid·~ tio.l!laHy., s1electht·i ty 
ll!al!ldii.tes 1rttl'iic;h. if any~ i'nte:rferei:ices. _ 'l ·produce a 
·~1 illar resptmSie·. Selecth ty and se111sftivHy !llUS't be 
revie-wed 6nd tn·te.-preted togethe·r·. Many devices lnav!< h~ gh 
selecti,dty b'Ut 'Ml i dely \l.,a1'yi n9 5ensithities fol" a. 9he;n 
fam,1 ly af cheaiic:a.ls, for ~j( ·l ie aromatics, 1111i·p'haUc:s .• 
a!lid am1 ·nes .• 

· pll 1 f ~c iltl oin. often used 5)' nonj,I u.sly l a:nd 1 nc:oM"e.c: tly) 
witn ·sens~ u vi t)' ~ d.eia 1 s, w·i th an e ·~ ecctro11dc a111p u fl ll!r" • s. 
a.l!lin fty to ·~ , r:::rea:s e very ~- 11 e 1 ec:tri Cali s.i gnah, 

·ma:t;, h~g from the de'l.l!c'tor •. Thhi, ieapa(: i ey may 'be ·f h:@d 
or nrh.b 1 e. Ho~e.ve r , ·~ha.n.gt n 9 ttle: iJ!!lpi li f i cat. ion Qf the 
det@ct.or does not c: 'hange f't'S. soens ·~ ti v ·~ ty .. FO'll' opt i um1 
f1eld usefulness - an i n$trllll'llent should possess ~1gh 
sensUht ty ,. wide ll"·ange, M gh sel iecU v~ ty ~ and the· abi H t1· 
t a var"t t!ne· n fl c.a t1 on of de tee tor· !. 1 gna h ~ 

D. lnl'l:el"ent Safety 

Qne of 'lhe g-r~at~'!iit c:ancHns !idt£in tJSi'h.~ ain1 electrka11y 
o,iierated i l'l5trrume.nit b ~ts p<CJ·tential to t gni U .111 fl.aiiillt'b le 
ii tm,sphcre. The· S'Dorces. of tM s 19ni' ti on1 could be : .;1u1 
a re geli!e·ra. ted by the flhieT' sioutte ttsel f or t 'he u soci ate di 
e' 1 ec tl"on.i cs . ., aml/or- a fh.e or hea:t 51)1,;u•ce 1 ntlel!"le.ll! t fo t1'1e 
f nJ$.tru!ffnt aind 1neces,s.a ry for- its proipli?'T fti l!l:eti Oin ng .. 

.iHeral f'E:~tlrres CiJ!fl be d.d'ed to an ins.t:I"'~ en·t tD 
1·m1 na·te ~ 9n1t on sour-ces llih"le aH01111fo9 the 1 ns.trvii'leli!t 

~o p.erfon. aso d~!ii t gB@d . 



1.. Controh 

Three nw:thods ex 1 s·t 'to pre·11ent .a poti!n tt ,a l' 1 gn1 t f o.n 
sr.u1rce r i ·gni t 11 n:t a f 1 arm1ab le .a .s.pili!er·e :. 

- Emcas.c ·the ·igrdUo!ll source in a ·rhJ~ dll;)I' bu flt c-;antaim:·r· .• 
11 [lC[p1 o.s ton ~proof11 ·ltutruments a How the fla 1.lb le-
a. tmos,p hel"'ie t.c enter. l f a:nd 'lll'h!ln an arc is 1ge nera tll!!di. 
the e.nsuiing ex.plosiloti 15 conui ned 1i111itMn the spechlly 
desfgHd and! b:uil t encl 1M: ur-.e ~ '1Httlill'll it,. an.y flames or 
litot. gas.es are .cooled ;;ir~orr to xf ting into the a 'bient 
f h able .atmosphere so th.at. tlie ·&xplos~oo does not 
spreadl into t he ·eov1 .-o nllM!!nt~ 

- Reduc.e the potenti ~• f-0r ar"Chi·g ant0ng· c:ompa:nents by 
enca:s 1rlg1 theffi ~ n a so H d fos.u 1 at i ng ma terh 1 . A ho ., 
r"it!dUC i rig the 1n5 truntenit' 5 ope•ra ti ona 1: C\IT'r"ent and 
vol taiga below tlhe eHrgy lewiel nec~ss.ar_y for iignt t'foo of 
the fl a bile a.tmo:!.ph..!l"e prc1wf1d!$ equa.l prctecUon .. An 
.. f ntn nsf can1 5e1fe!!! dev·tcei u de.n ned by ~'he National 
E1 ec.t:rica.1 Code , f s 1'nc .. apiD:ble 11of r"~leasin9 Sl!Jlfflctent 
el ec.trt ca. l or th@ma l e-r1ergy und!f' normal a,r ,at:r_.,onna 1 
c-ondi t tons to ca us~ t g n ft ion ·o·f a. spec t ft c 'ha.zail"d'.ous 
a. _ -sphertc mf dun:: 1'tr1 1i ts. llT!IJiS t eas. flly 1i gn1 tedi 
concent~ation . Abno a1 conditions shall tnclud~ 
iillCCi d'enul dtma•ge· to any •• 6wi ·r ·f ng I fan ure of e1'iectr1 ca.1 
compc"'@nts. ~ app11caUon of ovel"'-voltage, adj1.i1stme:t\lt md 

a1ntena 1rn1Ce operaUoM. alld o·th@I"' siiimHar co11iditt·lons."' 

- Buffer the at"ting or fhme-produc:tng device from tlhe 
fhirmiab1'e tmosphere w'lth a 11· 1n1-1"1. gas.. l!'I 4 pre:ss1.nrhed 
or •p,u·rged'' s~stem ,. a s.teady stream of 1, for eX,.ample i 

rdtrc;g1.r:1 Cr" hel1u _ ts !Jlll1S5ed by the potenUal all"ttng 
de·'lllC@ 1 ketpfogi th@ fla bl ·e 6ittnQ$phe·re from the· 
t ·gntt ton ~ouli"'ce ... l his. t;rpe of control~ noi.1ei;e:r,. does 
:not sath:fact0>r11y cc11tro1 ana.1ytka1 ·dfw·tces that Urse 11 
fl a!'lllle or ne&t. for ana1y'.!.1is. 



I .. tmosph r·c~ 

Ol!p~nd 1: fl g uptJ l th~ .-~s.po1111 soe 'WOrrlrnr' s back gl"ound ~ th@ itietm 
.. h4l.Z·" rftrl'!!.I a lml;)srphe!l'e'' cornj u "'es up situations. rrailflg·1 n9 Fr _ 
tox i 1c ,d r cun'ta i nan'ls to f l anin~b l e· a·t.msopheil'°es. F'·O'l"' 0011" 
PU rpOSll!!S., M atms.p 'her~ ~ :S. hr,11.!a,rdOUS if it meets the f 10. ll 1 OIPll h1g• 
crf!terf a: 

~ It f-s a h ture of .~ny fl a _bl e ~tet1 .al f .n air ' '5.i!~· Cl ass 
arid 1(i'floup below l whose t:Omp 0<si t1 oo ~ s 'Mith1 ri thiS mated r!l 's; 
f 11 if!li'n'fN~: b~4! rang~ . 

e I!\ C rii'it:·m 1C.ai l \10 ~ ume oif the- .h :itu1re h suff i 1d entl y he~ tec1 hy a_n 
•DUt<s ~ de .,. gm t f Olll SOY r.c:e. 

- fihe n!~u H hrig ~xoth~mf c r~acU orn. prop49a tes the fl a:me-
beyond 'lditere i t s. ta rt.ed. 

~a:z:al"'dou ·s a.mw>spher·es can be prodt.lc@ d, by one of 'tlrree gE"nera1 
t_y~es of ~ te:r-1 4 l s: 

- F1olTl'!ab1e g~ses/vapors 
~ Combu s ti lb l 1e: dus t5 
- lg n1 Ubl ·!! f1b~rs. 

·~tu~t'eas the· n a11111a~li1 ·e 11\a tell"1a1 · 'I de fl ne ttie tiaiz.ard il!S soc i ~t.ed 
w·S th a g hr.!!n p. roduct, t he oe:cu:reni::::e of :rc 11 e-a se. ( 'hw often toe 
mater~ a 1 g~neirates a nata rdous a.tlfl!Cl :S. ~liiere l di c t.ati~ s. t he. r 1 !.k. 
Two types of ir·e 1 ea.ses .are as soc 1 a:ted w l th hua.ir~ou s 
a tnl)Spheires = 

- Con t ~ riu.10.us : Those e.K f 5t·ii1\119 contt 1m,1.QuS 1.Y h:i .an o.pen 
uncc11n·ri .ned are it du r 1 ng norma 1 ope Tat i ng condi t i ons • 

• Confined: l nos.e ~xhtiri9 ln dosed 1con·u ·1 ner!:, :SNS terns or 
1:1 i pi.mg, whl!!re only .-,uptrures.. l ea.'k; s? or 'othell" f .11111 urM r"@"S.U lt 
in a ihU,Fdou.s .~ · S1J!hete outs: 1 di! the cl osied system. 

'Btl!l"I! ali"'@ ·s 1 x pos;s 1 bl ie env 1 ll"ti'~ rne· nts l n Mhi di a 1'1 11:n .rdo11 s 
1tmosi;i1!1e1"11!! cain be gQnerated. Hcwever n.ot evet.Y \YP~ of contro 1 
will p·reYent an ign~tfOli'll in ·e·1;eiry ~nvfron•nt. lo i1deq,u~te1J 
d~scdbe ·u.e chara.cteirhtiC:5> or those environ nt ·s. a:nd wtl1at 
co1111t .. r.o h c~n lbe rti'S.~d , the :Nat fona 1 'El e.c t r ka l Code diefh:ies. each 
ch aracter' s;Uc: 

- Clio!JS!. h .a cate9ory des.cdbfog tite t.fpe of r1 amna.b·11e · : .teda'1 
U!at pri;idu:.i;es the han t dmJJ5i a.· osplhere : 

• • Cl ass 1 f s. fh •ti 11 e vci p errs ~nd gases ~ ~uch as g~S 1o· l ir:'le ~ 
ti,y dr-(lg~n ,. C llin.s 5. I 1s f u rrt !!II"' dht ·ded f nto gl"oups. ~ B •. CF il 1nd 0 
on U!e b s '1S of s;i i1 ar fl a bili ty chari)tteirhtics hab l e 
l - l ). 

~ C 1 1$ s H c cnu 1 us of cont>usU bl e d!.11 sts H !kil! co11 l or rgr~'i n ~nd 
i ·s. d'i ., i Qle ·i nto group~ E ,f"' and G, 

C 1 oss l J' I ·1 5 1grn1 Ub 1 ie fl lbers S1uc:lrli as produc: i!!d by cot hi"! 
· 11 H ng. 

8-5 



Di v1 s: 1 on is th.I!' tet!T! desc r'1i b1 ng tit! '' 1 oc:a, t ~on l~ of gel'ier'at1 on 
arnd t@l e-~se of tile fl.anwnab~@ mit_erhL 

~· Diivhionr l. h a lixiatton ,.tn:·re the g!·ner-i!it1011 ,and rell!'tse al"e 
ca~tt 1nw.ou·!>, i ntel!"l'81 ·tt~:nt, or pert od ic into iiiln open, 
ru nc:on f fl ned area ori cte:r nonn1l condi ti on-s ~ 

-- ·o~ v 1':!:: ion 2 is. ai loc:.at1 on where the geillertaU on and .-el ease ate 
i~ chl!'S.ed. $yste111s or conta1 lli!il"'S. anrf only fr-.0111 nJptures ,. leaks 
<Cr othre:r" f 1.H U.i"4!!S. 

IJ$ i !f'flg Ul f s sys·te. ~ a lrlaza rdous art.osp1i!ere can be il"Cutt nl!' ly and 
ade-quatc ly deft ne-d. As lli'!I exalll1)1 e·:1 a ·spray-rpa. t:nU IA91 o:pei"'l't1 on 
us.t 1'19 acetone ·Carn·er' wou1 d he c:hsstf~ed as a Cl iJss I,. 
Dhh.'l iC!·111 L Group ID envt ronmeot. Add!tt1om1Hy .• ilin abando;ned 'Milste 
site- CXJntain·I ng ftitaet dose<t drlll•s of methy1i ethyl ketone 1 

tohJene·.., andl xyl 1ene wou'ld 'be canst ,der-ed • Class I: Dhis.1on 2, 
Gr(Jrup a ~n:11 ·f r"cnment. Once th!!< co:ntl t ne~s biegilf'll ta, i :eall: and l?f'~uc:e 
a hazi1 rdous atmosphere , the e-ri111 i n:nwent chi1ngH ~ Cl ass I ,, 
D·h1is.·fan 1.. Group D~ 

It ghel'I ignitiiO fl Cimtro1 dl!!vtce 'Is selectl!d. for a s;pectf1c Clas.s ,. 
IH v1 s 1 on, iUHi Gtou p ~ per the 111aJJufacturer • s. spec. t fl catt ones e.nd ~ end 
use ... ' s teql:!!i l!'t?:9ent. There are oo 91arantees howv~r.. that. t'.he dev1 ce 
win prevent i 9nit1on of a hazai"dol.lls. itmosPl'te~e. unless tt has bee" 
t.est~dM 11ie te·5't sho.uld 1nclude Ue· w:rst case s'f'tu1.Uar:i(s) tM:s devfce 
cou.ld ~nc;ount~r h1 ·tne fte1 d. 

A • Pil"hnary Certfi fl cation Graups 

SeYeral 1engr1need rig, ~nsu'r'ance , and :Hfety 11md1.11strte!I stand1rdt :ted 
ten pl"Cto.co1 s.., estaib·l ished tnc·11oshe denntttonsi and developed c 10,des 
for tesUng elec:trtcal devices. ·Lise-d, 1111 h1:nnlou5 loc1t1icin:s.. The 
liatiooa.1 IFh·e 1Protect1on AssoctaUon (NFlPA) ~ ·il forerunn!r' 1n thts 
ell\deuo'll"., C:iteU:ed iri nfo1u111 stari.dartds in ·t ·ts NitioJJal IEl·Kb"tca.1 Code 
I NEC) , rpuib l ·fi 5hedl ev·e·ry 3 ye an. 

f his code spe l 1 s ·Out illl!Cmg ottler tM 11195.: 

- lype:s. of c.ontro1 !i acceptable for i.l.S!· tn1 ho:urdou!: atao$pher.es, that 
ts, e~plos1on~pl"'ttO-f., fntrins·1c"11lly H.f'e. or purged .• 

a Typies ·Df i!ll"!l!!lS 1 n wt! t (!h ·flai;mnJb11e ltaoSJ)h!'reS can be 
ge neril.ted-llh1 s:i on 1 or lill"'frb ton 2.. · 

• Types of' 111t!·l"'hh thu gl!nerriltl' thn& aU!Q:sp'hereos th111t h t. Class 
I , I I ~ or· I l 1: 11 n·r1 ·the fr as soc:t ate·d groups •. 
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2 ..M1 iti\1'! • 2: •JI r11(>in ill 1 C trrU tL ry lbu t.f1 

.tl>t;DJEil) 
kta'llH 
Pnr-.;11~ 1111p !liha.1 
P tlMI 
1·· enunol C4al' ll 11lr:at1a1 ~ 
P'fOPlllllf. 
l - Prap1nol C Pll'OPl' i 11,.~ol11 

2:r.Pil"IJ lil'iol 11 !Wll'.li'OPl'l l ~ C:Gllol l 
P'Fop;yl nit 
S.Qi"ltlt 

!li l y~ 
YI nyl ICUl'tit 
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Sa~rce : M1~-.on11 l E1Kltrii;.t1 C~ • ._1111 .. 1(1. 1-'iil'i!' 500~2.. Mat11an1I F1fll Pr<11t.<;Uli)'n 
Ilis&ll.1:1 oo ,, UO l!UinUc fl we •• a,u~ 1¥! OU110 C 19? 5}. 

lA .NlLlfHed ~'dNlC ~!il!"I -~~ itlilr. !:lo I~ 111>9 f n Pill' l"·linp ~D°m .t::Wit: 
l~··V!l'O~ l- A'h o lbtqMI ~ 'It!!' SJ'~· b4.!i'1'11M<, lH1r11·G • "trg, l~u. 
II!' r" . or p!li . 



u th eil" ti on!l 1 ~reu p5 5<uc.h as 1Jrid~' f'"i!ri ter L~tJ.o,rl'.I t o t' 1 . c, f 111 ) , 
a.i:: t om-y ~u 'tllllil I [ IFM l . a11d 'til!IC t'llne r 1 'can at ii ona l t~ nJ . ,,1~ 

~ •> tH1J1te [ANS1 L to9ethe1 'wh.h F 1PA ~ dtn1e 'l1Dpe!'d t11 ~ t pm :u'll · .. 
il'or ceitt 1 fy f ng explos i on =Proof. f Ill tr~ ns 1ca1 ~}' s i'I ff'. ,, 111U'CJf'd 
dt>vi c es tD ne~ t mi n1 m sta·mda i"d43 tl>f acicerp ta 'c e . 

"'' l . tr1 cal de"' h:,e certH1ed l!.!!Jl1dl r OJI~ of the!".~ tes. 
'Jll r ot,ac:o11 ~ ca'l"'ri@s a pe - iJJne Iii t 1 y af f h.ed p1 a:~ sh h ,~ rn · h1go 
or the lahtM"a t.ory gr~ nUngi c:e rtH1caitton ml It.ht> c U'!'i.-.; " ) ~ 
fl · v·i s. 'Ion i s i , and Gr ouip hd H ~"as ,e"So t 1ed , ga. i lil ''i· , 

Certifi ~~tion me~ns th~t tf a d~~iCQ fs ce rt ifi ~ 
ii?;i;pfos.h:in -.procrf., i'irrtirinsical ly >Safe, or purg d or 
Cl ass. • iH v: h 1 o:n ,~ .dlrnd Grcup. a d fs us ~d ~ m.a:i n til i~ 
~e 'r"11 · c:ied 11i::cordi ngi to. th,1! mlH'lu f'a tu r~I" 's. i s t-r·uc ti u 
"4'ii 1 ·11 rmt c i:n11tri bute to 1 grll 1. t 1 on+ 

ny · anl,li f c: tutr-t! r wU M ng t o hav·e ,n el ec-tdc: i1 l d~ !i ~ ce 
ce• t if f· d b FM Oii" UL mu s.t su it a n:rtotype rorr tr., . i 1~·1 . 
U the un 1 t p.:i s s.e; , i t 1s ,c:€!'r It i ri ed as sub111H ted • 
~£o11te-.,ier t hQ m~J11t1f'ac tu r~r angit,ees. to, a 1 1 ml' t e t~s. ti ng 
·• ab1Jra tc;wy to r 1rid.crnl y c'hei: k the rn;a 111u f.~'htt.iu r+rng p 1 ii). 111 t. at i)iiy 

t1:1me, as. we H as. any m.iarrkete4 u n H.s T Furrtherrnore, any ct1 a nge 
1 n th@ on 1 t lr"l2qu f res the manii lf a tlllirt!t" ·ro i'l:o·t i 'f:; tbf!· tc·s t 
h!bOr.;)tor y, wni Ch i;a.n conti nue- ttie ce:rt ii 'f 1 ca.ti a cu w i thdri)'ll 
·ij t L11111t i l the di f"i d uni t ca·rn oo retested>. 

On a s i :'..e ge-rn er~ t 1 fl g a ha:z ilT" d:011.11s .J t · os-phere ~ Oii" ttaiv ~ 1•9 t 1 

potent h i 11 to l,, the u~~ of c:e t i fi e-d eq111 ii p nit gives r e pons 
personne 1 a margin of >Safety - The fol 1 orw1 ·mg pcri nits i l 1 
ass1n in s.e1cct i(t1' oif eq-u 1p ~11t tnat wnl not contdtJ.ute ' (I 

i: gn i t f on Qf .ai till! za.rdou s , tflil)S tph~~ : 

- .~ n an ~T'"l! a. de's. H~na ted m"' I $·1 arn 1, tihere ·1s a Qli"'f! te • 
prcba bi 1 i ty of ge"ne.·ra. t i ngi it ttlz ii rdous il'tlfl!os.p heire tln11n i 111 

iH " -'Si on Z. Theirefore • t'l".1e test protocol ·5 for Di vii 5 i oni 1 
cert~ fka Uorn are rnorre ~tr i ngent than ttm!.e for 01 v Is,' co 
2. Tlrius ell d"evke· iiipprcved for- Uh ts, i·,on l is al~~ 
penn'it.rted for use i'n IO ii vhf 1;1in 2, but rot '-' i c.e ve r ,ia. 

• The.re ill!"'e so many G.ro.JJp.~, c;, l a 'S,e s. 1 ~nd il 5 "i '5 i ans. U1 ell t 
1 t hi hnpo~sible to certHy an 41 l- inc~ushe ins tr 1mrnt. 
Th.e·refore •. se 1 @d a c,er·1t·1 f1 oo d v 1'c:e b!l'5> d r;m tn1P 

c:hemk 11 s and condl·I it1 1c1~s nust U @ly W. be ~ncour1 lc1·e1 I . 
f' o.r e :.:amp l,e " d·evii ce c::er·t if i ed fol" ' Cl s s. I I~ [) , ., i ·, on l 
Grroup E kOO!bus i b 1 e ~ t~ 1 du s. U wo<\i1 d off · r 1 i tt I 
pitot!'.! t 1 o ~ t ou nd a n a11111ab l e vapor or ga.s. 



The u·5.e c:rf a i:ertH1tl!d h stru 1mt 1ir1 u envfromn1mt. other 
than what i 't ti.as been !; e rt f i ~d for prnvi des l\O 'bett£!11" 
prote<t 1 on tha.n 1.1se of a ncH1c er i fie d device. 

An 1 ns trument c: e rtif i edl . ~ I n t d n!i k ally :s.afe for a. gh•en 
Group ln .;i Class I, l()htsion l · re~ carl"ies 
"non 'i nce'111d·l ary 11 cerU fi, c~ t l on fot• Oh hi 1 on 2 . 

n f 1T1tri ns 'lc:a l ly sde certi fka ti on co:nu. ins .-equi re1ntmts 
f'or red.undant syst£! ~nd. if>'r"O.Y f d1u ·1rrotec.U o · u n de't" ma a lJ 
and abnonnal or fauH.Y con1d t1o ·st le a non 1 m:e·ndhry 
ce·rt i ff c~t ·1 on1 doers. m11t + 1 nste"ad, 1 g;n ft 1 Ol'I prot@-c:t1 on t ~ 
offeT"·ed oob i!lltlen w~ cel"t1 ·f edi devlc:e 1S us.e·d accord 1 ng 
t<i th!! . a1ru11facturta>r ' s; instr1.1c: foR~ a.nd under ttie 
envi ronrnerata l oond 1 t 1i cm~ e;11.p.ec:tred in a D1t vt st on 2 al"'ea. 

ln 1:!;. c·e rt1 fk atfon m ·'I a 1 !lo be awa.r-de-d to ·1 ns t.-um@nts t1'1 at 
ue foe. pab·l f! o,.f, re 1 ea ing $U ff 1 d f!nt 1 ectri cal Oi" 
thcrma l en.ergy to 1 gn 1i te fl .a ·- itib le g.as·es or YapcH·s of a 
Divlsion Z~ C1a~S I 1 oc at~a~ ( Fig~re 1-ll . 

F IGURr ~. 1 

EXAMP'LE Cf T CE~HFlO•TIO 
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A 1.rriit ·~ he· Oel"tHt d ~Hn r bf UL •. FM l)t" both. ~th 
~ a..tu;~ra. tor'I es f o 11 °""" test rp rgtoco s, ~tab 1 fi!i; ed by MFPA .1pd 
AMSL T' refoll"I!! Ofif! c: l"tl flcaUon is no bHtef' or illt:l·TS<e 
than ·tril!! oth~r. The I iip.Ort1uyt c,ons t de.-aUon ts, that. th:@· 
device i's approved fo!I!' the Class(es.) Dhts·11on.($.) .ind. 
Grogp Cs~ t -rn ibe use.cl n r 

The mentf on. of' FM or Ul t n the lllil·nuf.acturer 's. equt pnettt 
H teratu rie d'9es nr>t. guarantee cert H1 caitt on1. All certit H ed 
devices tnat are U"sed iii!: haz.arrd'ous. I fl..a'ble) locieittons lilJ:St 
ibe 11arie(f ta sit.low Chss;. Ohtstan., and Grou;p~ per NEC fable 
S00~2'(b). 

Other ·O !Jani ~at tons ·~11cb iU> the Ml 1ne Safety and Heal t1'11 
AdDint str.,atfon (MSHA) 1 Ca.nad1a.n StilndaTds As.soctatton (1CSA} ~ 
Na.t to:na1 U~td ca 1 Mmuf4!ttrurers. Ass.od.1t.f an (:NW l . andl the 
u.s .• Coast Guard (.'UiSCG} 'h,ave· developed tttefT Oiill tHt1 1ng and 
C'e-11"tH'kati 01'1· :scheees for eel ectri tal devt ces in 'haz.at"..dom;. 
1 oci9it tons ·C canon to the~ r J u:M s.dii c:tt on . 

MSfl~ tests .and c·ert 1 f'! e~ el, ec:tT1 cai l equ t pMent '!tO be ~sed ·rn 
huair0dous amospheres i1'5$0t1iated: 1r11ttn undttground 111n1 ng 
These ai.o.sp'herrr:s sua.1 ly contahil '!l!eth1ne gas a d cca.1 cfust·; 
hence the· tes.ts and! cert if 1 ca Uon a.re sped ft c t.o ttiic:ise two 
cont, 11 nanrts. · 

Often U.e Saa!- te·s ting ·equi ,_nt is. USl!!dl in t:he m1 ne·s as ll!!e'l 1 
as. lbove ground and tnerefa'fi'le' carll"'ll·h19 both certi fica·tio·rliS : 
MSM 1nd fM or lJil (Figures. 1-2. aind 1-J) . Note ttt1t FM 
cel"'tif1'es. th@. pu11p for Clau U .. G'r'oop Gr.1 ;rah1s: d~sts 1• ~nd 
n out" , wht ch a:r'le !'tilt found un:cler9To111111d .. 



A df!vice 1111ithi °"ly a:n MSflA ce-rt fication does ngt offe'r the 
sa• 'P rote cu oni 1 o 'hazardoos atmosph1u·es ge;fller.arted from1 other 
ma.tel"1a1s 1n the SHI@ Claiss and G·ll"oup as methi1ne (Clas$ [ ,, 
Group i)i) or coai1 d111<1it (t1 &S'S U .. Graup· Fl . Onlly when the~ 
de·v t ce ts 1pp·r1i,wed b,y MSHA a.n_d tJ L .a !II d/o·r FM fo11' I! SP'f!c1 fi c 
·C: 1.as:s 1rtd Group does ttrie ceitf f 1cat1 on of fe,. the sue 
pratKt1on tor ill · ers of ~,at Cl us and Group. 

I W. f 1El0 I NlS:tRUMtNilS 

A.. l11troduct1 on 

S.-@-1ieral fte1 di 1nr5tT"l!i -nts fn use today i:!i!alyze 111mbtent a1ir 
for·;_ 

-· Percentage of the 10:Wf!r fl annaMltty H•1t of 1 wapoT· D'll' 
ga;s 1:~ at r-•. 

- &o·nc.entrr11Uon of ·0 1~y9en. 

-
1Ciancerirtr.1Uori of t.c . tc: va1poirs/9nes. 

lhlrre u11 no for-al ·' zed sc ~s M!Piirat1 ng one t,y,~ of 
1lnsuuaenit fr-c. i1nother~ :liMv.er .• to f.acfl ttate t.ratn.tng;., 
th~ hu;tnnten·ts ~P be cHwtded! inito t:Mo a .tegor,tes - general 
SILllTVfY and spec1fk :suirvey - !based on the type of H9'lhg 
p !!f' f Ol"!'lledi. 

B Genl!!ra11 Sul'T~y tnstr.u nu 

Gentr-111 suney tosb":u•nh a.Te dieYtces c1p111:!ile o·f !!letsur1lng a 
.r:i lliDel"' o-f CCl!illPOund$ er aattl"t a 1 s. vi-a. a spet'f f ic ·tie.st.. Al1 l 
1111st be caH'br-ate-dl ar:id gtven thefr pn-"Opei"'a.ttonal1 thecll::s tin 11 
tnor:'lcuw~•t 1nat2d atillOspberi.. Ge.-era 1 sur--vcy t nst..-.en.ts 
fnclucte ·t;M col!lib1.1sttb1l · ga.s t":dic-ator, ultr,niolet 
photot ont zat ton detect·0ir Iii i;ts Chr'Ollatogr1ph, ind i nif rared 
spectrap'litata.ter. T"ty pl"Ovt de t nfo1ria.Uon ·to the tr'a11 ned 
~r.1.tor on the ne.:t •s.tep.• till tak1e,. bl! ·n addtt10on11l 
SPIPltng. l!!IOn1itoring·1 (i):f eHCUiit10n Of personnel f-rm tfte· 
s1u« 

1. CC!llibusttbl~ Gn lndieator-s; 1(CG"[ •s) 

The &oeus.tilble- Gas lnd1ca'b>r (CGU ts 1one of tile ft t$t 
tnst.nmients. to be u1-e<! to- survey 11 s1te.. It measures Ute 
c1oncent'll"11Uan of a. fla11111ble "'''por or gas tn atr-, 
indkaUng the results n 11 pe11"C.Pt of ~e Lowe.r E'..xplosf.-e 
Lt .tit (LB..) 1Gf the ca 11 br.1.t. ~ ,an gts or l'apor. Oependt 'lllQI on 
t:h~ •nufactunr 1nd J!Odel ~ a •ter- need:1:·e 1ndtca·t1ng 1.0· 
or 1001' rev~ah that tfte tes.t 11taosi1het"e c.cntatns 11 
c.oneentrat;to:ll of 'flu.able 111tell"t1l tn .1.ir at th~ l'EL 
Th t.s enYt rcm11ent cottal d f g;.n1ite o:r e.xpl' odl! t n the p,1"eHncoe 
01f an •gn1' t ton souTC1e, A •et.er f'!Nd t ng of O •. S or S:OI. 
indtcetfl. tt.at the air conta.tns •Ptlil~O)(.taately l/Z: of the: 
LEL. 



[n i'llddition, t'l'!e needle iri!piid1y can ·cHlllb to 1.0 (lOOSl 11o 

fi&S$ 'St ~ and thi!n ifaH to zero·, •l.'l·'I" b . .:1 10.w.. J\h.h doe~ not 
indicaite that the CGl 1 s •1 if .. mtcttooing or tl!l·at the ·- · 
atlll:isphere contains oo v.apors ~ It ·; ndt c::ates. t.ha.t th~ 
con;centrat 1 on o·f ~aiPOr· ·tHr 1ga ·s~1 n~ai r lf!)f(.C:el!'dS the' tipper 
E:ap 1 oshe u •U. '[UEILJ of the· ca H brat ion gu .. Sudh a. 
s itlll!atlion c;.a l ls for r~~ t d evacua. Uol'! of the .ilrea l:Jec::.ause 
th~ ·!i ahlos.phere can quic:lcly boec.10P.1e h1 gl1ly fl~ble. 

ai~ Tueor-y 

Kc~t comimsttble gas 1nd'1 c:awr~ ciper-ate an th!!: •ha,t wfl"@'• 
pd nc 1p1 e ~ I 1111 tlri e!.e di!:tec.tol"s. ~ ft b111:ent is l'iea. t.ed by 
tn e burrn ·1 ng o·f the v.aptlil"' or gn ~ l'tie 'neat .,nc.reues the 
@1 rec:tric al rie:s htance of tha wt l"e there~ di!Cn.u 1 ng: th! 
c:urre-;tt pus t ng th-rough ·~t . T1he c:u.rre111t ln thh ftl allll!nt. 
~ 5. ~QllP4red to that of .l!J ref ere nee n la-nie-nt, and U1e 
rpeir-,c:ent. of the lEL ~ far the ca 1 i brat ton ga·5) 1 s 
d.~s,pla1ed .. 

lb • l hn f.t,at1 ons 

As, wt th any histniment 'bued 1DJ1 iUl e1ectroche.tta1 
11 l!.actt on .. , an CG I's lhiiwe sev n :l lim.n.at h11m.: 

- The rei1ct1 on 15 t:e.peraitu ..e d'e--oendenit.. There f ow-e ~ th<e· 
•asu!f e•n,t 1s on b a·s 4CCU l"lt.e as the· ·fl ntl'ementa 1 
dit ·ffrl!!r&nce b@b1ffn· ·Ci111br'atton am! il!t!i1ent Csa~l tng) 
t.eiflperatures. 

- Sensltt:hdty h a fu·nctton of ~ystc11l 1111d chmtca'l 
propell't t i!S of the cal! 1 brilt ton gas 'Hl"Sus t'.ha:se of U-e· 
u i!'lkMMln oo·ntaat Hnt. 

lhe hot ~re CGl su ffetS fro- thil!!S@ tddt t1 on1.'1 
drralll!bac:k.!:.: 

- For accu1r11te !!!eUUl'ellent:s. the- oxyg,en .c;on·tanit. fltll:st be 
at the c1:111c:·e-nt• ·at1 on iit lllh1 ch the 9anlllif 1c:wrer 
caltbrat!d the untt~ 

- SeweTa:l clle.1cah ca.n ·pot s.o~ ol" shorten' ·ttle Hf• of 
the n iamentt :u1ion.g tti . ti!'1'1"'i@tny1 'lead.,, s111cones. 
and ~al id~s. -



~ . 111 uv oLt UY'} P:tmtoi·Ol'lii.nt1an Detector 

The 1 1 q'ht f'rio t:fi~ ~llli!I'!! when paned t'n rou:gh a, pd s ts 
di'Spe·,.sedi into the i:'l_~l\y eolors that ate up ·the !NttH~ 
1 i 9ht spec: t,. _ -~ The hues rtf c::o 1 ors, fro the deep reds 
t'ttil'OiJ~ll the lfe-ep purp·i e<5o a !I'll!' a r"e l1atf¥e·l1 Yia.'11 
s.~ .en · hi e oweTa.ll ~lC'ctnJNg.nf!tk, ·te-"'l ·s:pectru . 
lhe ~ s.pe"tll"Uffl co°""er5 long wav>1-l e:n,g.t'tt~ !:.um as 1!'!di o 
•~w•e$ throu1g'111 lt!ll!! uar.,ashort wne ~ rldiat1on 
(Figur~ l -4). s the· """""·ele-ngths: decrease in sta 
h1ig1"1er freqwmllc:'iesl ,, ·tne a.we e11el"-qy tnc:rea.ses.. Thh 
rel aUori.5oliiip. uetween enerQ.1 Hdl freQue,nc:y ·ts !based 
u P'Qn 1 11nc\ 1 s equ.tt1 on? 

.. ll .at s amd mo l u 1 es a.re c -. OiSe:d of parU c: 1 es = 
el e · , n>ns ,. ·prOt'Qns ~ a1r1d utrons,. El ec.trons ~ 
negilthely d:larr9ed ~l"tkles., rota.te '!n OT"bit ian>und 
tlii! nw:leu.s .. tM den.se· innel" core. The nucl1eus 
c.ans'i ·su cf an eq·ua:1 !1!1111 er of pl'OtQns. (ptn;1 thely 
c'har ed! ;part~ c.'l es l· as e 1 ec:·tr·ons. f ou n.d t n ~e oTbi t.ai l 
cloud. The i!literactfon or the- ioprpos.1te1y charged 
part'i cl es a rut the l 1cvs of quanb.aii tneeh&n t cs ki!~P' trhe 
el e-ctf'cns in ortdts. outs~~ 'thj!> nuele-us. 

The e11er-gy requ 1 n:d ~· ·r!l!lfllDve t~ ou·t r!llGSt e 1 e~tron 
from l:Ji'te 1 ecu'l i! f s. ea 11 ed the 'oniUait ion poterit hi 1 
r l'P) a d ts sp,ec ~ f k for a~ ,comp:ounid ot ati i c 
~f>K~e-s~ lP· 1 s ~~sured tn elettl"'On volts (>eYL Hiig'h 
frequ~q f'i9.dii&t1on f·111·Hravfol·et a:n.d abowe) U c .ap,abl 11! 
of ciusing i ·o11dit~tMan and is 'l'lence called iol!lh:fpg 
I"' di ation . 

. nen 1. ~own of l!lil'travio·1et radfatf on s.tl"tkes a 
c emiul ~ 0!.!11d, ~ t ionh-es the· maleaile· tf' the 
enl!"tV 1C1·f tlie .,..~d~ 11 U on ·i s equa 1 t 101 or g-rea ter thairn 
the l P of the compound.. s fi nc~ Ions a.re c:apab 1.e o·r 
condU~ting .an elettttcal Cilllr~ent. ttley aia1 be' 
c:oH c·ted -on a c'har"g;ed rp1ra.t~. The •&sured 1CUT"t"ent 
wi 11 be df rett ly raport. i ona l to the mllber of ton1 ZH 
moh~cul ~s ~ 
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b. P'I'" ict i it a 1 Considerations 

The H U ·h typical of fleld iphoto1ontza.tton urii'b no. 
,n,a n &bl e. l t cons fsts of two pa.rts connect~ vt a ti 
Sigliiil wpower curd (f 1g~re lsSl: 

p'll'o,be cons i '~ t 1 Q9 of tne1 U'&I 1 f ght. s,ource t l)IJllllP ., 
t 101•h.11U om ch~ er ,. ·nd a prea~l"i f t~H· ., 

- I\ 'r"Hdr::>i.1t un1 t. c:oP"!151' st h 19 of a.m,pH f'1 e.r and e-1 ie.'Ctri -
ca'l c:ir"cuiU, a. dhp1ay t~r .. aod 
tta ttery pack . 

An e'lec'trtc:al p!i!mp PQH s du! ah· strea 1pa·!it a 
\Ci.2...eV UV' sour.c:e. Tll'le radht1lon produces 19n 110JI pail"' 
for each m 1 ec:u.l e of cof'!t.am11 nant t.on·tzefl. The frl!i!' 
el@ctrcns. pl"'Oduce a, curiroot ditr1ectly pToportton:al to 
ttte ,fllllmbe r of 1ions pi"odu:ced •. The currrent is 
u.p 11 f ~ C'd"' de tee t:e-d ~ and d fl sip l . a.yed on. the me·ter? 

Normil111t the li~U h, used wfth a. 10.z-ev source tni!lt. 
~on~ zes raany of the coiflllOn a i,. coniti:a.111111 nan t:s.. A 'l)ll"'()be 
us i ogi a CJ • 5-eV s,01.1 rc:i!' and aJiot'her u.s1 n.g 11 l l • 7 ~ev 
souir.ce ilf':!' a'l so a,va1 l .aib le ~ 

rtie U. 7~e'I' source shot:Jild be 11sed to 1,.1'th.lly 
1 nves ti gate an ait"H. Ho!llieo;er i 1i t re~1d res COiiS'ta.nt 
t11'N n,tenan~e ,and frequeqt n!p1l acemen't. Thus.. e•cept h'I 
r~re s1tuat1ori s ~ the 10. 2~1!'1' l&lflp/pt1obe, should be< 
ru·sed. It off@l"'S rehthe11 lhtgh rad1atton leveh, 
wU1t,iout ti rde-Consum1 ng a 1 ntenance ud cos Uy 
requ1 ipmeflt. 

IPara.llel "$e of U-e 9 .5-eV and l0.2·,Y l&11p/pfl0be. seh 
ail lows senitquaint1tattve analysts. .tswll!!t a rmh:ture 
c:o!"lsbt.ing of two· 1'119ter1a1s, one wlth an IP of 9.2-eV , 
the otlie,.. 1111Hh i10. 2-ev. B·oth wn1 be -e.uu.,.~ by th.!' 
10 ~2-e-Y l illl!p/'pro'be , 'but an 1 y thi!' 9 ~ 2 =eV con til.! t nHt on 
thl' CJ. s.-e.11 lamp/pt'obe., S1,jbStr"acti ng the ucond 
read~ n gi from the· f1 r"st gins; thei ccH'ICI!! n'tt'a. U on of the 
10. 2-e'Y cont.am~· nant. 
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A 1 thou,g;t:i the UHU phtoto1 ron·I zat ion un11 t ~ s a ~xi::e l 1 eot 
t nstn.1 _ nt f D-1"' s u N ·IE!y ~ ttie·re an! v~ ry t1111p Dirt.Ht 
Ha1ta.t.1011n;. 

- De res pons: · ta ~ gas or· v.illpor- may rad1 c& l l-t 
.c"u11ge 1111le111 tl'le g-;as or HP'°i"' i s •i JC.ed wi tJh other 
•a·ter-i ls. As ~n 1e·f'i ·ilmple ,~ a HNUI ca.1tb1""ate-d1 t:o 
armum fl .a and t 11.alyt hl9 iln atmosphiet"e cont!tnh'lg, 1001 

'P:Pflli wcu 1 d ·~ odi ca. te ll'JCI on thi! mete I". l 1i lt·ewfi se I ii. 
run it c:a H br-ated to ben2ene l!lr:!U 1 d rre(:or-d troo h11 illn 
a·tmo,spil'l.ere CC>f.IUitii Ilg 100 pp111 eoni::entratton * 
'H~ver., 1n iln a.tmosiphe-re con:ta.iiifng 100 ppn of 
i!ai:: I'! , the (Jnt t. c:ou 1 d ~ ·fld f cate· eions.1 dert3Jb1 y ·11ess or 
more tit n zoo ppm~ d.epemH ng on hDilil ·1 t was 
ca 1 t br·"atl!!1di .• 

- E.1 ec:tromagne t fir.: ·I nteil"' f <f! r"IE!.rnc··e f 1"(11!11 l'U hed DC or AC 
po.er ·~ ~ nes 1 tl".t1lils.forr"lle·rs ,, .11nd, h1 gf1 wl' t.illge 
eq,u11 pment Ny produce an e1tt'OI" il$ •f 11 nearby 
transm·~ s~ t ·OM. -

~ lihe l&iip wt 111dow mu$'t be per1od1cany cleane-d ltD· 
ien,su:re 1 Oll'I ati ol'I of the a1 rr corntai n111ents;. 

~. Alti'to11g'h the 'HNU i9JSures cuncent.ntions ff'"Om l pp11~ 
the response ( to benzerae ' i $ 1 t near f"rom 0 to illb~ut 
1600 ppm This · ans tlil.e- HN1!1 reads a tru.e 
conc:entratt on o.f' ben2ene oni'lly betweei'I 0 aiod 600 * 
Gre1·ter ccrncen trait ~ '°'"s 1m1y ibe • r ,ead• at ,111 h1 glile:r o..1" 
lower lev~l than the true wa1ue. 

~- use at sites 

Th~ HNll ts ~ gocdi chot re:!!> m deteT1111t n! d\e pr*G pe--t ~· e1tter 
of protec lion n e11r1l ruaiti ong a htia·rdcus llitaS:te s. i te oe 
s:p11 11 ~ The need to prroperb h¥tel"prret the HW 1s dab 
-cannot be overemph.as t zed. t ·q,ua.1 ~ y t•porUot i :s. the 
r;eed t:o· ul!id'entand trie 1 'Im~ UUOrJS cf thh. 
1rn'str _ nt .. 



~~ 1~4 · t••·u ·· i 11 l~. 1 ly Impo·rtat111t H UaUoo fo'll" on-site use 
ht.t illl t Ii~ · 1 l'Nll ro~pDn,d~ t&Warr>d in I tJCtu rH ii; on lilt n I ng 

it h miic;:. 1 'i '1!4' ~ t.h 'lf!en· s. i m.1 tar IP'• 5,. hll a typi c 111 -
i 111rlus tr· 1 ,d f'I' 1 a•lt 1;1suii!11 y on 1 y 0111e gas. Qf' 'II.aper _ 'it 
be lf(_>,1".g 1n~d 11n 4 s.pc:c1 fie s. tt1ng. TM s h telathrr!'ly 
s. I • 14!' for'" U~t' I L'NU, and I rrn'lell' f',etent:@s and 
CGmp1 k 1·tio•1s '~tely ~1dst. A$. ,a rule 1 th~ llNU h 
1 D <" ~. ns,H;htf:' to c:t>mp1 le~ c _oundS. a.rid 1eu s~nsUhe 
to ~. I 1npL~ flli -s. ~ 1n ord r of decr-:H~ 1 ng se-.n·s 1 t. h ·Uy,. 
' , • 'II t ed , 1 .-. ·" l~ of l tiQ 1.0 1 u1 e· d~ reSf!Ondes to; 

- ArCMnait1cs ~ @'.9~ .. benz.l!!ne, toll-uiene. :11.ylerne) and 
1 i iph t me 4! . ·I 1•1! hJ' d:r"OC:aJir"bOnSi ::: l.Qi 

l!li1sat 1rat·ei1 cM ·ori na led llydrocilrboos. (e~g., 
t ~ i <:h 1 m'oE:!·thy • e11e? di: c:h 1 oro~thy· l en@}: 5-9 

• !h,~.n b11· t.er! hvirh'-0 .1rbo111s (E' .. 9~ .• ;propylenel : l-5 

- l"u~Hj nk h1din:n:.1rtions, with 5 to 1 carbonrs (e.9 * .• 
h · M~~r . hept~n l· l - l 

- A1mmrih awl1 'Jili.lll"a:ffin.1c hydrocar'bon5 wt th l t ·o, 4 
;J hon~ le- . r.J • • ~t'h '~~propane}: 1e:!.5 thran L 

Jo c~unpt!11~ at f. ,;· it'I l '5. 1 a·t of seos it 111 ~ ty ~ the H~U 
~· nc:CJirpQrnMs 'S pan pot. t ·p i'.l1U nt 1 omieit~d • wM ch u .r1 es 
ttle gaij n 0111 tl11!e. ampl Hler ~ t 111 the full tl oct:w,"!oe [t'WJ 
111n ~ t 1 on n ~ ·eve~ 9 .8~ the IUIU i rndt ca tes the 
.!irppir0>.x 1 lli'ti:! .di Ir c:onc:entr~t ton o·f all chem1 c:a ls tri th a 
<s,er:is i ti 111 i ty of 10 for" e-xamp le, 11 rO!!!il Uc h)' ·d:roe~ rbons. 
In f~l l ~u~t~"clockwis~ (Cf~l p~s't~an 1t l@~el 0~ tt 
~ n:dJ c ai es t!he- app·ro~ i mate co~entrat:t M of ail'lil:')n ~ .a Qri"' 
pcirarH i 111i it hydr-oc:ar"bon~. ~itl'I the ~p•.n pot. posiU>C!ned 
ait '1!ny f nt t'Tlle r.i.i i11.te- 'li!IJ I nt t tilllll!J ~ nd ~ c·atM t'hi! 
aip:p ro,:- · a P. rt'i r ci0ni;;1entr.a t I (Jn ,or t)le dlM~m,1 cal wtios.e 
5. r1 s, ~ t . 'fi . Ey t. 01-l"C' 'l('IOl'ldS . 01 th;i t 1 evilfl • 



14l.c fll the' ~piUll I") t j ·s S1!t il t 0 ( t ~~ l ly ctw) •LI HI l!' 
fi:tnc t on S.'IN'I tch W the 0-7-0 ri11< 11 9~. tlfi(! sc.1 11· Loi' fli ·: 
me terr f ac@ reads 0- Z 'P'P'" • Tti 1iS e:tp~ns i1 on ~h k I 1 1 s 
v lid q11l1 for ater~a.ls tlhit nav·e a r-ehthl\;! 
!ions i U v iity of lO, a·n O'NS. . l!I s;ur,erne"rrts hi Ute · 
~arts-per-b111~cn ra"ge lppbl A 

l n. roost d re st~ ne:es ,. 1\115" i n g t"'e HMU on tnc h.v111es t 
sett 111'!9 (span pot 9 .. S. function switch 0- '20 l '1 ro~· i de-s 
a.d@q1:ta tt' da t.a to -s-e l cc t the pl!"loper rpro t~c: t ion (level 5 
A; B, C ~ D ·~ fot- oni· !.1 t(> w-citke;-s. 'Unfortunate 1 y. 
sever1;t] Clhe:tn'i C.!11 s.- for ~:JC4i rt1P le , aero 1 e ~ P -e.11.h i bi t 
mediLil!l11 to li·O!!'I Sie nsi th tty Ul-5\; whi1@ the1 r 
tox.foo 1 ogi c::a.1 @'ffec.h pl a.ce ltle~ r Uires.ho 1 ci H mH 
va. lwe ("l't~ i at a very 1 ow l eH 1 • n these tlneM1 cai ls 
are 1ridic:a.ted b-y tfle HNU [on 'its. l 1ow~st setting) 
response cou1 d s . 1 ect too 1 · a. protect ton 1I!!tte1 • 
i:ons.ide .. this ~c~n rfo· ~ 

T. 'l'le a.fr t n an tmlCnw.n hazardous envir."oni:oon t 1nus t 
be saimpled. R~spanse p·1!'rsannel s.urve_.)' tbe site 
with iUli HNU., ""i c n ind f ·cai.e ~ 2 • O PPl!l { 1 "strnme.nt 
set to Mgn. ~-s. t. sens~ thr1 ty) . lew.e11 C pr,otect1on 
mi'!!y be 1111oitn1 ba.sed upo·n die 1 n5tru.eot' s @ta ~ 
Leiter, t'he a fr cont in ant h found w be 
a.c: to 1re1n w1 t'h a TUI of 0 .1 ppm ' 100· 'P'Pb) and an 
f d·i at@ dangerous; to , i fe· or 'he~ l 'll!\ ( rnu1' 
1 ew·el of 5 ppm. 

1' ~'S wu 1 N!! l 1 anee to the H.~U dlU w1 tn out regard for· 
tne c:llilel!iica.l rmale1:1p of tlilc sa_mplle can be 1 problem. 

3. F1 ~llfle lonhat.1on Detection [FIP) 

11 Theory 

·r111e f lD 11.1s1?s 1onizat1on a5 the detec:Uo.n ~·thod. m.uc:t! 
the Hmie ~s. iin thf! HNU~ except th.at tine ionbatfon 1 s 
causied by ~ lliJy l'.l'togen ·n a ,. ra tlier than b.Y' a. U\I 11 ght. 
1l1h is flame ti!as suf f·, c: 1 ent e-ner·gy· to 1:on 1 ze a1BY organ1 c 
specte:s wtt'h an JP of 115.4 Qt' 1ess. lhe ion5 are theni 
pass.~ b~t1i«!en two chil 'rged pl •te·s,. Tl'le ·c:onductivH,y 
c 111.ange is a StJred t t1H! currant ,charge is dhp 1 i!lyed on 
iif1 rnea 5<1,Jred, the cu r ·rent 1Char ge is d 1i sip 11 ayed on an 
ex te rna 1 meter+. ll!nd l"e'a di 1 n pa·rts per mi H i 0 11 • 



b. Ce'ntury SysteiBs Grgan~c 'hpor Anaiyzer (0'11;11.l 

The Century Systems Organic ~4P0" A"a.lyzer (OVAl ts . ., 
po1"tabl ·e FID unH.. lhh p ckag,e e-0nshts of b.lo major 
parts ~ 

- A 9- 'POU!ld pa-Ck.age c:onta 1' ni ng the :samp·l l n g· pump 1 

battery pilc:k, s.uppol't e1ectron1c'i~ flcl'm@ ·f on1.Ht1on 
detector , hydrogen ga.s cy 1 i nder, ~nd an apt1i:>na1 
g&s cnitotaat-Qgncpltt!y {Ge:) co 1 umn,. 

~ A handl-held mete·r/sampl1 ng· ptobe Hsembly •. 

lhe OVA ·CH operia:te in two modl!s: 

- Su rv.e.y ll!IDd~ : A SbTIJ•l e of wi ent at r is route~ 
through ttie O~A. ~ rito the de-tee torr. 1·1101111'.f ng il.11 
orga.n11 c spec t es to be" 1on11 :zed and detected at t'he 
same U • Sa.sed. on the sens. t ti v 1 t,y of t he 
i ostrument to vart ou:s compounds ., a concen,tra.t:f on 
~'S dhp1 ay~ or. the· met.ell'". The 0-YA 1 s caHbTttcd 
to tha·ne. 

-· GH chrcma:togl"l,h!Y !l!iOde: Gas ctil'r'Cl•atogll",IP~Y (Gel 
is a technique or sepi1rattn1 volatile :substances 
by percie·i: 4t1 ng a gu strN1111 ewer a stat1 ona 'f'1 
phase. The components ·to ~ septll"lted an c1rr1~d 
t,J'h:tough a column pi!lck.edi wt ·thi .an ine'll"t solid. A 
Hq11id1 is spru.-d u a thin fillQ over thts sa11td and 
1 s the but$ for 5e1p11"'ati an r fihe d~' ff e.-ent 
coapon:ents O'f the smp le mi1 gr&~ t'hrou~ the co 1 u1111 
at dfffer·ent r1.tes.. l1he c~onent bands. then le-ne 
th@ c:o 1 u111n and a:re meiJ5iu r-ed by thA! det~to.ir. In 
·th1 '!li f .nM O!IJ, ind t vi dua 1 COlllPOnenu of the 
~.fl'lb tent ·iltma sph@re may be ua lyze-d... Mol"'e coap l ·~te 
t mi:tructt ons on the use e>f th& Century Systett1s OVA 
can be found h1 t'he 01111ne1" 1 S manual .. 



c. U ttaUons 

A , wf tch H IU f M to ion f .ror ~ tlli!' OVA --ipon-d·!i. 
d ~ f ferent1 y to d1 f'f' re t Con!IJ:Qillnfl -, . 8 1 ow ~ ·s 1 
1 i t , pro 1 de by tho - _ ~ufac-tuntr ,of tJil l at'l v 
se~511 t ~ ¥ t ·t ·I es or tf.!e 10VA to same ~l!ll!Ol'I or,gan·ic 
COi!IOOCIArAds • S"I nee the 1 n5trument t - fllctcry· 
( !l u~r'i!> di to· me-Uta ne· I ;IJ:n teil 1t t - re PGO - , ,,. 
·!J~Hn In: ·perc nt, ·th - h n 11t lOO. 

compou_r:id 

'than , 100 
'E: th. oe 00 
P'ropana 64 
n-iu:t ne. 61 
~alPU 'U ne UXJ1 

Et1ly1e.nc 85 
A-cety l .rt1 ,200 
Benzen j!· 150 
T O·l1ueoe1 12:0 
Acetone· UO 
iMe·tnyl e·lhy'! ieet:OP'I~ BO 
- _ tli'l:yl i «obt11 11 re 11ta-r:1 loo 
-!th~J)i) 1 - u 

Eth HID 1 25 
lsoprop.-;-l a1 1coho11 65 
·Ca rb'°n tetr -ehl ra:r i i11e l01 

Chl orofon1 79 
Tr-1ich1 oroethyle111e 12 
¥'1nf1 chlo irf " - 35, 

4.. ·1 n'r· r i1r'Ci!!I. Sp.cc, ·trophotome-r 

a,. Thll!Ol"Y 

The· at - :s. oif' whfic:h ·rmkr::: u1leis are ·Coaposed 111'1 held 
t!lgettl'r by bO-l\lds of va·do:u . t1f -, a -d l l·hgth ~ 
'The~e arta.ri·g nu~ s tn -th i:: 1 .ass.ic1:1 bill nd 
, p1 r~ ng c.c:mf1J-ii rat 1 on · of tcn pre:Hnted t n 
t ntTadur.: tory cih h: try, ~ "1bl h'l:i1 ft ntte loc1t t otr 
,ond dt:s,rete --: veriients fo:r -a;c:h .atm1 (ban l i1nd 
bond I. pr i ngi) • T1uts vement.<Si c-~n be 1 t e:r 
vi br&t. t CH~ 11 ar0rt~1 t.i GA6 ~ -tretC.t'l1h;!J O<J' bind~ ng Of 
tile Ch - 1 C:it l OOl'llrl&, Tho fiil"!!!~LI n>e t f'I Of Hllll 
rooit _ e:nb a rn· on1 the ~,.de,. of' t nf !l!"il red radt ·u on 
0R1. .w. g hten1 hOnd ~ ;v · nt ~ai111 be t nit 1 -d :by 
stitnYlat.1 - ti':! Jllol OU] ._.,th Ut of 'VH'yhi1g 
f r-·equ m:y .. As the lllon-d v · 'i t t OfbS the 
c h11t"acu r-11 :S:-IU c 1Mi- rgy a-, oc ti tied! wi tJlF that 
mo;v- - .nt Th · frequ ·nc1 ,- 1~d1 tnten _ ·1 ty ,a,f' .l 'i. 

b5orll d a re 5oeclflc for comp61!.1i!'ld •111d1 n , 
conccn·tr11t 1 on., prH i d'I ng a !II.ft 1119 rpr1ll:!t "' liril1'1rt C'l'li c.,an 
be l;JISO~d! s. ~n .!'i'abtl 'c ~ tool 



b. i ran 1 nfra'l'"ed S:poc trorihot _ 'ter-

lM- Mi ran ( ar:.ronyn for 'm~ l'!il ature i J1Jfrared 
aina:·1y;z:ed h a lit ne. 0 1r 'f ~@li d lR spectn:iphtiib.-.eteT":s 
u s;ed. to llliel:S.u.re concentr~ ti O!ilS of it~pDl"!i· in 
ambtent afr .. 

l't. uses. a variable -pa thi 'gas c, ·l L Sev.!!rit.1 l!IDvar:fl e 
•h"lf'\on pemtt il"elJeab~d pa·sses~ 'Produdlli!gi ~~s 
f.._ sewel"a 1 c:ent1rme·tel"'5 to, '~E-ve:r'a 1 teirs • 

F1e,1d llfiaiys.~s p~s:en,u problems not J1Jormailly 
e.n£ounte~d in Spt!~ tropMtometcy 1 n the 
la!bo:ratory. Wi ·11',tl 1i ab ·~ Mtrume111ts :Ji the ana 1.yst can 
e:cmtrol the concll:'l!!fb'ilt·~ 1on of il!li't~ll" t.a.1 e:ntl!t"fo gr ·the 
Sll!liip1!e c:eH. To auna:ly:z:e ~111contnJ;Hiible· gas t l:!e 
iHi'r'il rn ll!lilSt imatie· ~eat.ed pa.ue-s. 'to achf eve 
reHiab'le -results. Uqurmd Ol:" so'Hd samp1lH aif't! 
pr~fll!!r-ab 1 C! 'to ga:5i s ll c.5 bee,iJru se tney passres.s 
li!Ore iiO l 1~ IJ 1 ies. than .111. gn of the same· ·vO.. l ume .. 

A<h11i t Iona, H:t U!t@ .spec itlf"a of ana 11 y5e5 o.f tile sarae 
c !Hri cal in the H quid phase and gai.s;!!:Qus; pl'l!ne air"ir 

rked.ly di ffe:rent~ ! t. ~e 9aSto·Ll'S state , the· 
!llOlecules ,,~ f~ to r,,tate,, and hitef' molecllJl.ar"' 
a.etions are ait a . 1rrfmu r.11~ The n~u td state 
• 'l oi:ks, H· the- aro:~ ·il!CU 1 es 1 l'li a given s tl"ll!ctui"i! ., 

Tl:!e :pH ran 1 ~ des t git id. foil" ·1 ndus tr 1ia l h)'g f e:ne '!l!'Ort 
1 n ·acc:i:i, ~<at1 onal '5ettii ngIS. el"e tnO'Ml'I type:; of 

_ teda.ls i&ll"e gen.erat.ed a!ll-d wt!e~ UO~wo1 t AC 
p!»!le:r- h ava11.a1ble. At ha.ur·11fo1Js wHte sites .• 
neither of th~5e corui~tions ts cottme1n. m&ktng 
Nll"l!M ,of quHttonable- walue~ f tleJ' al so li'llve l\Dt 

been ~091i1"' tell! by Mt ap.provt ng .ag:line1 e!S. il.S being 
Silt'!' if'or- use 1" a twa.zaird'(ii1:1~ 1 o<:lit t orii ~ Bast ca lly, 
tl'te- ~i ·r"an ts ._~ ~· gned f1r1· quar'lrti ~Y t n:gi shnp 1@ 
ane·-or two-c~onent mh.tu·..-es. Thq sl'tould be 
u'Sie'd oo ~ hUardOl!!iS ·llla>S;t@ s 1 tie wt th iil.nother 
arwiill.ll yt h::ai l p rocedu~ SlCC:h as gH chfl"'ama, togr»i1ph'y .. 



C. Spl!c i f1 c S'lil 'rwey Ins,trumeflts 

Specific s.ur'i!Y 1nsttwne11h are dt!v1'c:e$ that meas.u~ ai 
specff f1 . ter-h.1. O~ygEITT 'mete ts and di rec:t~l"'l!>aldhig 
~0, 1 or1 iiiietri t tube'i aTe oft,!n used ,at 1 n-cil den,ts 'i nv~:fl v1 ng 
hazairdou!i ·sub stanc •M· , 

The O-Jlygen cootent 1 n1 a ctin'fi ned space t S< of pT"'hne ocnc:ern 
to aflyone ilbotiMt to enter that s p.ace . Rmova:l of O-:it.)"Ql!n 
by ccmtrnst1C1n~ ~d'uctton re1ctlC1rns, or- dhplacement by 
gas-es '01' vapors 1 s a ltiau tdi that .-espoue personnel cain:no t 
detect tons.equl!n t1 y ~ remote me-ais 1,i1 ~nt·s """st be 11t1ade 
bef o~ an-yone e11tt! rs any con f'i ned spa.r:e. 

a. Theory 

An 10,;1t,Yge!" det.ecto ,. l!l:!iies an ,e,~ ectr'Oc:h.emh:a l ' s~nscrr to 
deter111iM the oxygen concentr.at·ton tn a,fr. The sensor 
cons is ts of :;: tw-0 @ 1 ec. trodl!>S :11 a ~ns. hig and a c~unt'h1 91 
!<lectrode; a housh.g comta,ini ng a bn tc el~c'trcllyttc 
s,olu • n; and: a senipermeable Teflon lnll! r ane I F'i~rl! 
l-6L 

D~gen l'l'l)lecul,es 1°'2 l diffus.-eo t'.hrou.gh the ~u.n 1· 
1nto the solut~on. Reactions be·tw.een t_M- oxygen and 
t he electrod:es produc-..e a 1n1rte ~1 ectrtc cut~nt 'fh~ch 
b dh'l!c:tly proport1onal to the sensors' s OX)1g-e'1! 
co"tent ~ The current puses th,..-oug~ tne el ectT"on.1i c 
c1 'rtutt.. The res:ulti ng stgnal h shcnm as a needfll! 
def 1 ectt on on a. i.eter, rMi 1 ch ts usu a 11 "J e;a 1 i b..-a~ to 
read 0-lM,. 0-25\, 0 1"' C-lOlU o:ii;yge<'n . 

'iii Ii r, 
• I • • ·~ -

~ ·~ - ,~, 

~ 
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The opeT"a,t i O'fil of OKyge~ meters depemh on the- .ai'biso lute 
atmo!iplner1c pressure . The com:entra ti on of n.1rtur"'al 
oic_yget1 U.o dU f ereri.t.1 a.t.e H fil"'Oili ·rr.anuf!c tu red or 
~ine:l"'a ted O;itygerri l is a ·fit.I i'!Ct 10" of tne i1.bilospher1 c 
presHre at a 1ghel' aH.U . .u::te •. 

#!.'It -sea 1 ew«i!'l. , '!illlhe,r ·e· the we·i ght f t.be ab!los.phe:rl! abow«~ 
h ·great.est., more Oz rmolec:ulH are c.~li"@'SS&d ·hit.a' a 
ghen vo1u11e tl!1i~ at M41her."' ele'il:.atfons. A.s eleva.tioo 
'h.cnases, tht s compre5s 1 on decr,ea:se"S ,, resul tin.g fl.n 
few-er- Oz molecules be·h1g1 "'s.queeli&d."' tnil:o ai ghren 
''Ol ume. co,n S!lttluenU y ,, i&n 02 1 nd1'ca:tor ,ca H bl"at'l!d u 
sea l eve 11 antd 10<perate-d at an a.'1 ti.tu de r;>.f sevel' a·1 
thou:!.a.nd feet flll1H fahe1y ~nd1ca.te an ox1«gen-
defi c:i ent atlll!DS phe:te ( less t~a1J1; 191 ~ S't i . 

'41 gll\ conc~trat1 ons ~ ·f ca.rbon d1mc.1 d@ (CCl2) s.horten 
tihe useful 1 t fe of the o;qgen dete.<:'llio:r c:e-U 1 • 
Therefore~ t'.tl·e un'li t Ciln. be used 1 n illM51Jheres ·g"a t-er 
t .lnian Or5'i COz only w1th frequent repl acing ot 
r.eJ i.!l.Yet1ati ng ref th~ oxy g-en de:tec tirll" c:!!'l l • 

Al tnougn H11e:ral1 1n:s.trUEnts can 11ea.s11J1r-e iil'R 
o~gettH~11•th:hed iaitmosph_~r-e <Oz _griea.ter thiln 2'1\). 
no te.st1 :1119 or o·ther '!'Orl ·shou 1 d eveT' be pe·r ·f·ormed 
und:e1"' ~uch concU tfon5. be1:au:se i, ~ar'k, arc or flame 
could 1 e,ad to f i .-e or ex.·p ~ os fon. Oxyg!n mea:su·rer1tents 
are .st h1,folf'l!!!athe When paired •ith C1oriW)1ntibl~ ga·s 
meai.s.uremMts. log-reth<eT. they 'P1'0"11i de :respGl'IS~ 
[JU!!rsonnel wHh ~'fck and reHab'le data 0111 Uie ~iards 
they 1111y 1enc.ounter" .• 

2 ~ O·M rec:t-R:Ydt ng C:o 1 orh11!trl ·c In dik a tor Tubes 

.n1 evah1a;ti119 nua.rdous waste site-s t the n1ed 10,rtell .arhe~ 
t o qui.ck ly mea5u re i1 spec i ft c vapor 011" gas. CH nct..-r.ea d1 ng 
col ,o rr1 IN!!·trtc i ndt ca tor tu bM can succ:e'SS fU!l'b'' f n l that 
li!eedi. 

fhe inter'ac:t1on, of two· or mote Sl.lib :s~nc;e~ .i'llltiy result. 
fin chl!ml (:al changes. This. change mq be as s.u.btl e u 
ho cletr Hqu~ds producing a ·third c;.1JH·r liqu.id~ or 
as obw·t 01Js as .a co 1 orl es.s vi1po'!" and 1CO 1 ore di so 1t di 
rproduci 1119 a dHfeil"'ieintl.1 coll o'fed suh:!.tance.. ·1m111 c.ator 
tubes. u5ie· this la't.ter p.-.ena-eno:n to est1mate tne 
cmu:entrat 1 cm of i1 ga:s. or va;por 1 ;ii at r" .• 



Col ortr tJf"'i c h1d1 cat.or 'WM s. ,cons h :t of ;a,n ~ ...egnate-d, 
gl .ais:s tube "'Hn an fod"i ca1t.i ng c::heai ca'l1 CF i gu r!I!! l - 7 L 
i.h@ tube hi: co:nn-ected to a p·ls:ti:>n cyi:indei-·- or 
bi!''Ua'IB- t)tpe PlllllP •. A k.1ta .. n1 vo 1 ume of c'l:lntillll1 nate d. 
a i"r ~ ·s p0111 ed at a pt<rede-'te-rm1 'llltd Tit~ thi"'Ough th~ 
t ube . The coll!iU111 · ... a ·t Teilcts •i th the: i ndl ca·w-r 
dt!'lll1ka1 in the wbl!! ~ p11"oduc ng a sta. ''Iii whose l @ng1th 
·$·s; prop1J1rth:ma 1 to the> contai1J1h11ant 1 s cori:centra.t h>n . A 
pl"e~ondtttanl ng fU ter · 'J pr"@c:~e the substf'at.,. to ~ 

~ !flemiove CiO rn tami :rlli&nts (4lit tner tnan u-e or;e in q1.1est1011} 
tha.t. 11MY ot.er-f e.-.e !!i!i th th;e fie4 SUlf"-!menft,. 

- IRHct 'Mft!'I a C10t'itam·S l"i ~i!lit bi) IC1'wl'r.l<ge ii t ii Oto a. 
c•poond that reii!c'ts, wt th 'the ht'l!!katfrng 
c~~cail T 

~ CO!!lp~ e·te ly c:ha:ng~ .a ooi'l1i ndi c:a.t ~ n .g cont4rm:i na.nt 
~ oto ·I'll i nit uu ri.g or:ue. 

b~ Lhilil'tatioru; 

S·~ve:ra1 i ndic:.aUftlg che.kah !l!!ilJ' be ibl ·e to meaisure 
t~ concenten t 1ion of ,i) parth:u1 ar ga..s or v11por ~ e-ach 
·Oper.a'U ng on a, dHf~l!'·l!rtt chem~c-a 'l p:r1nc:tp'1J,1! a11t:lil eac:h 
a.fr.ectreil 'ill v,ary i ng de gre<es by te.perabJR.11 a1 !!" VO 11u1te· 
pu'l 1 ed througl\I tfte tub!-, and t nterferfi ngi ga:se.s or 
vi1pors. A ,. tnre·"' <Conc-entl'lt ion v1e·t$US th!- "'«M!!•:JIStJ red"' 
conc-~11tra,t1oo lll!il.Y va·ry ,oo;n:si'd'erably B.IOJ!g and betwee:n 
.anu,1f'l.c::tuire:ts * T.o l ·I t t t hMll!l sou Tea arf 1l!il"ra,.ll" ,, 
contro 1 ttiie· ...,rner-ou s t11Pes at1d •nu·fac'tu.tel'"~ of tob~s .. 
andl p:rov ·~ de a degree of conn ence tQ us.ell"S., the 
Mat 1 ana l lns tt 'tu te of ()Qc::up1t:fonil1 Sil'fet.y and HH 1th 
tests 111ndl certHt~s ·~ rndrcatar tub~s . 1Certt-f~ ,!d tube-s 
hav,e a~ accur"acy of + JS' at l /2 the ll V of Ue 

1ct.!Nt c:~ ·m and +25,\ at-th!I!! 1iLV ~ 

TO in1prove rpe ll" fO, rraanr~"e- of aH tull>eS~ Uie;Y' :S,~Ul!U ld be~ 

- lltefri geTa:ted pr1 or tt11 use to •1i:nta1 n 5'hel f ~He· of 
appro.:ic.1 t.@ ~ :t 2. ye111 ts .. 

- CiaiHb:rated a.nd rused at. t'heo same temperatu"'e'. 

- ca ·u br~te:ci1 wl 'th th~· ptJtllp 'Pl"i or to sa.ip H ng 
~ 1P·,.11s:st.1 1!'1!· tesU ,and ion a qua.Mi!f'ly bH1:s 
t vo. 1,ume.trt c ti:s t 1 ,. 



, .. • . • ' i. 

.. 1 ii. '" '""" 

Pill. FlLf(R 

l J ~ 

· ~IIRf J. 7' 

rQl ~ECiT · READING CDUJR: l!'I U;I( lKDICAlOR TU BE 

'·..... 



U!ildoubtedb the ~ea t~s. t source of error ts. 'how the aper.tO'll" 
.. ire,111ds'11 the iendp D~: nt .. The Jagged edge wh.el"e cont' !Iii 111.1int 
meets ·hHUcait.or theah:111l imak1n ·u: difficult to get accurate 
rewlts 'fflOlll thh 'Sieemingly si1111p;1e t.es.t.. A d1Hgent. and. 
expertenced 1cip,erratol" snou1 di be a.b11e m accura'tll!!ly tea.di the 
eTidpoi nt, 

V l [ ~ tO~CLIJSlON 

Sewera1 1 ristrul'!llimt p4CUge:s t:omtrt ne t\ito 01" more detcct.or·s . 
For H411'1Ji1 e, a, coinb1 ned ho·t wire detec: tor fGi" contms:t.t b~@ 
gases. :and an i:»e.yg@n &ensor use a ~11111Cln pu"'1, battery,. and 
el eCtl"'Onk c1 rcui t. Noma 11 y. 1each de-tee.tor Opl!!'li"i1te5 
·~ ndependentlY . ther.,~by al 1 md:ng one to· b@: us,l!d !:Ven tf ·the 
other 1s na,t fl'l!ort ·~ ri.g p1rcpeTl .Y. 

c.onrination un,its .1fford re·spontse [perscmnel several 
il.d,Hn.tages over s. t ngl 1e Ul'i ts ii> ch'l 1efly portabt 1i ty ~ 
.Add 1i t t ona.l ly ., codr1 ned. i nstruments lllill' 1·ncotpora'te an 
ad,Jus.Uble alla:rm ctreutt that alerts tile user" tQ, potentially 
hn.al"dou.s; condlt·t or:is ~ TM s. ciapac1 ·tty frH!. tM user Df the
need to tal~ friequf!nt meter readiin-gs and focus.es. ,attentton 
on ~thet ~z;ards. 

S.evel"'41 m11 nuhct-urer-s of mit cro-111t ntature ele<et~nic ct ·rcut ts 
and! f 'uel eel 1 s have entered the f1i e'l d 0 1f spec t ft c 
c:ontamiflant. anal y sh.. Tbese devices analJl'.e tM .llm'bi en1t. 
a;tmos;phe:re· for the 11or~· t ns1 dt ous gHe.S &lild vapors. :such u 
nt)'d,f'ogQn s;u 1 fide and carbon ·mono)( t de. A1 though their use 
l :s 1 i 11d tH 1 they ruy· be· u'Sefu1 ~ r!\'l cerut n s·t tlil.aUons, ~ 
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AP~Oll:JJ'IX 1C 

SN:1Pllt«i EQUIPMElii At«) Tl«!DS 

A variety o ~· oq_ui rpment ~di techn1 q,o~s an used ~01r is,amp l ii ng at ii net d'ents 
11.nvo lvhg tt~.nl"'dcus rrtaterta'h.. U:s 1 ng H qu11 d and ·so H d t~ n .alf s s~ l el"'s 
se'le<ct~nsi saJ!ll:l·1e conrtaine!l"s and closures., preser\l·ing sa ples ., and an are 
h1ipot"unt to o'btainH19 ana.lyittcal data. that ghe- I true 9~c.ture of 
ca.ndi. t ii on s of tihe incident. 

l I . S~PL'EJRS 

Thei war1ious; ·s.~mpl~rs currently ava.nable ·t:ari be appli 1ed ~n ce:rt.ain 
sib.!,ations, butt ey 1ha\'": lirruitiJ!ti 10T1S that tii.lsrt aho 'be reco·grnUed. r[fa.b'te 3.-u. · 
,l. L·1q,11id5 

l. Open-Tube·/Drum s~ - pl~r· 

A glass open-tuh@ b the · st ~rsatile of huardous Hqu1d 
sa - '.1 ers because of 1 ts wide ra.nge of ap-plfe .ation~, Teh.th@lly low 
cost , and ease of operation m 

oescrr1i ·pUon : The open-tu.'be sampler 1S a!i.de of hallow glla.n '<Ir 
ip ~astk tubfmgl i usu,ll)' 4 fef!t 1~ ft.) long. The h1std! d1ame'ter 
n .'D.) ts generally 1 /4. ~ i/2 fl ni:::h rt n .. ) I ctepend1'ng an vhcos tty ·t)f 
umcile. ()pen tubes me.de 5"peti flc,a1ly for samp·Hng h:a1led dirum1 
samp ~ e:rs l can be pun:h~5ed . The an l y rdif f ·!r!!nce h that .ttrum 
sillmplers nave a. constricted orUh:e at the top to hcn1t1.t.e· 
plugging the opelling to rma.hirt:ahil a va.cuw11 i 1n :the tube. 

Proce>du~· fo'I"' 11.i'S~ 

ar Slo11illy lower· tube U'iit01 the U qu,id tp the des·tr.ed depth. lt IM.Y 
be des i l"'ab l.e not ta ~ h. the· (;01!1.ten;ts. 1C11f 'the container 5'0· th.illt ii 
1111) ... e T"el)l"@S1Bntil.th1;e Si1mp1e C n be collected , 

br . At d _st ii"'~ ' ptlll ~ 5top'µer· tub~ w-i th a rub'ber st<rppet- 011" ttn11nb 
<:lr c::ire~se. a p~ ec@ of fl exi b 1 e tu.lb i il'l.g 1t·u .ch11d tor the open eod 
o·f ttie Sil! ~e tube. $tcipp:el"'hlg estlbHsnes a vacuum1 1n ttie
tube ena.bHng; w1thd:rawil of the SpPle' from1 the ·c:ontaioer .. 

c. Slowly· w·ithdr• tube from V r!~sel and e~ipel saaiple ~nt.o 
a.p·prioprh1t! sa - h~ amtaineT.. Avoid 'handH ng thil!: port.ton of 
s.annp1l er that. was t n the 11 ·~qui di+ 

d. D1 spo5e af wbe on 5i te by pi: a·i::: 1i ng t t back intt> tJiie «Jl'lta f. llt!eT"' 
........ ........... ,,.,. ..... 1 .. ,,. 
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2. Comp os.1 te Li qur~ d1 Wils. ll:e· SaJIJ,P1 er ~COLI WASA.) 

The composfte- liqui d w~ste 5ampler (t'!GlllilASM is a ·yahable tool in 
s orne . ~p~1 1i cat io r1·s •. I~ sa- 1i ng tirainrdlous U qi.d ds 1 btrrllilever 1, it. is 
dit ffu;ult to deconta.'1!'11 riate and ra~ 1cau:se cross-eont.·illm'I nat~on. 

~s.c::r-tpthm: The ~fin, pa.tts of the COL IWASA are· sa p1 i ·ng tu e , 
Cl 01s.u. rce~ 1otk1 P!il med1allhm, ar.1d e 1 osu l!"e!· system ('Figure J-1 l ~ The 
HJft) l' 1 ng tubt! c--0n·s,.1 s ts Q·f ·5 ft~ b<y l 5/,8 1 n. I. D ~ t i".aill'IS 1 uc:ent 
p pe~ us. 1;1 ally po11 .~r11iin!t1 c'hloride (PWC) or boros:n 1ca·te 9 .. la.ss 
plur~rh1g bll1J.e . The closure-locking mec::tti1nhm1 cons:fsts olf & 
sno:r·t-1 ength, c nannel oo a 1 um I nil! lb~r:" ,ait'tac n~d to thl! s1i11Pte.,. • s. 
stopper rod by an a:dj1,15ta.'ble ~whel. A111 a1ri.amh 1UI'! bar ~erve-s ba1th 
as ill T-handle and loct for the samplieT' 1 '!f. clo'SJ11re syst.em. 

Proc::ll!:dure· for use= 

a. ~ Put Si!!mp 1 er 'in open pos H.1 on ~J' pl a.ct 09 stilpp11tr rod hand.l e. 1 n 
T -pos 1 Han and pushing r od hand1 e 11mUl1 1 t !liHs ag,a. i nst. 
s1 1e~·s locking block . 

b . Slowly lower sa11~1l'ler i nto liquid so th11t. ·11quid f111s, ·1 de and 
out:sl d~ t.ih~ tube i!re abou,t the sam@' . U the level i n<5<1 de the 
s arnpl et tl!l!be 1 s lct)llf!l" tha.n out~!:i f de saimp l er;. s;amp 11 ng ra.te 11 s 
too fast, T"@-51.111 Ung '~i'!I A. Mrnr.epresentative Hmpl~ ~ 

c ~ When ~~mp 1 er 5t(1pper h1 ts. bottom 101f waste rt.Ol'lt.a i rie:r • push the 
tube do'Wnw.ard 19a hi.~t stop _ i" t;a c1 1ose sa.mp 1 er. Lock sampl@'i" 
1 n1 cl CJ •!ie post ·:r;~ on b.t tu rni ng l' -hil:ndl e unt t 1 1 t ·1 s 1,11prd ght ~nd 
one ~nd l"ests. tightly O!!l locking bl e>ek. 

d. Slowly ""1 tnd,raw the s:a · 11?! r f n:im ,con taif ner. • 

e. Ca.teful l:;r dhc:hilrge :sam,1 1e f nto a :si1.11t tab 111! samp l i!!:r' c ointa i ne .. ,. by 
open'fng samp11 er . Tirh 1 s. doM lb~ slo~1 i rpu 1 H riJ.g 1 Otiller end of 
T -himdle aiway from 1 oc::ik i ng b1oc:k 1 lfllhfle 11 iw.er ·end {If s;amp 1 e-T 1l s 
pos U. t Ol'!ied iin a ~·mp 1 e con tai nell". 

3. 'Pond [ 01t p ]1 Sa mp 1 er-

The pond ~ .. 1Hp, ~ s.amplel" c-ain be 11.fS~d to colle<ct l iqutds ol" s·lud1ges. 
fll"om P<CJnds;. pi ts , 1 aigoon:s, or ope<n vcs !:e 1 s; •. but. only as far 1s. t ts 
l 1' mi tedl reach. 

De s:cri ,,tfon: Tlle pand {id~ p I samp 1@r i:o111is 1:s.ts of _ (Of'! U ri ner in an 
adjustable c::·lamp ,nu;c·hed to 't'he 1e111d of ~ telescoping pole- B-15 ft~ 
10ing ,. ih e p01l e ciain be of wood" plastic:.. ar ll!eti!!l bec·a.u<se th& 
S.i1mP le is co 1 l ec ted! 'f n i , Jarr D·T b&all:.,1u·· wh t ch ~ s S@ic:ured 1 n tlile 
chmp (F 1'gure· .3-:21 ~ 

Proc!!!dur,f! for tJJ!:~ :: L.idl~ Hqu1ds fl"M into sa;npl~ Cl'i)nt.ah11ers. 
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4. ~anu~l Pumps 

The pdncilpa.1 dra'lf!bacll!. of m.a"1:1al P'Jl!ipS f$ that they reqLdre large 
a u,nh cif dbpia s.ab le tu'lrt ng ., . hi ch · .us.t be c:orttpaiU bl e 'M!U.h the 
1111as te bet :mg sarnp led. 

Mi;irmal plll!IP5 most co · - nly Ol'.ll~r-aiu by perh:ta.hh,, 
e ows 1 ap1'i'l"'agm ·ctr s 1 pnon. They are !lvai l aiD 1 e in -Yati ous s i z~s 

and co111fi guT"a. ti Or'I s 1
[ Ft g.111r•e l-3. L 

P roi::·i!du r-e foT" u~·e : Operate a,ccord in~ to anuf aic ttu·,er 1 s 
HiS tr\IC: _ i,'H'\S * - iii ms t C·i'll>S.es. tM s h1ivo l Ye5> p·l ad ng sarnp l@ ·~ nl et 
ht)s;e 1rnto liqutd tn£in · anu11ny !.·ct'h~11t ·hg1 a crank; o·t bellows •. To 
~vo'i d cont.w1oat1ion of the pump1 ? a 1 ·i~1.dd tttp is. 1nserted 1n the 
:s,amp 1 e inlet hose- whel"e the saD1fle is; co 11 e-c::ted. The coin.p• taM l t' t .y 
or the pl as u c 1· n l t hcs4? w~ t-11 th& ~MTIP 1e 111.1 st be det.enmi ne d. ta 
a:~roid sa.nple cont! inat'lioi!I. 

5. ·wet ·g'hte d !Bott 1 e S amp 1 er 

We 1 gih ted bo·ttl e sarnp 1 ers are dHfk~l t to 111.s-e t n very vhcous 
1i qut ds . [n a.dd I t ion , the outs i de or th!! h()'l t le h e:iqms@d to the 
iwnte. Til~ $ h und4!.-5frablc n the bottle 1s. u.sed as the sa:mp11tt 
con.ta. i ne-r-. 

D~·scr1 t1on~ ne weigli'lted. bottle sampler- co11sis.ts of a gta.s:s 
s Iii el". a -ottle s.toppf!tr, and ii H111~ foi+ ope·nin.g the bottle amt 
1 o"eri rig and rat s 1 n.g· tlie Qmp·l er dur i 11g samp 1 i ng (Ft gu.re 3-4 l • 
lhore i1'1"1!: vairtaUons of thh 5a p'htr~ H 1lh1Stl"ated 1n tl:le 
Amel"i c:a·lil S.oci ·ety ·of Tes tt m.91 Matel"'i. a 1 s ( AS'T ) llll?thOd'5 D :ZW and E 
3100. This samp1 ·er can be •e-Hhe,- fabr1 ~t.ed a.r purcha~f'ft. 

Procedure for us&: 

a... Gent 1.Y 1 ower s.amp l ~.- t n to 1 t quid to des t r"e.dl depth so .as 111ot to 
r-emo¥8' 5topperr pr~ma. turel.Jf. 

bi. Pu l1i out stopper 1111i t h .a sharp jerk; or Unip 1 er H n@ • 

C+ Allow bottle to 'fil 1 c°"plete1y !llntn a1r b.ubbles stol). 

d . 'Ra1 se <Saf!fP 1 er 4lT!d cap bottle. 

e. i-i i pe bo'itt le wM ch can be. u'Sed as samp 1 er co"ta. i ner •. 

Al t~rna.tive-!li to ~e we1 glit~dl battle <Samp ler ia.-e t 'he K·enmerer 
sampler nd the ext~nded bot.t1e s1tmpler. 
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L Gt'"a n Samp 1 er 

Gra·fi n sa 1 etts .al"~ best used for co 11ect'f11119 vanu - . · , oos.e 
s.oiH !Ifs. :Ho· s't. re~ reSsif'!l!I ~ a.rad 1 arQt! p-art k :l ~ soH d!;I. Iii!! 
d1 ff1c:uH to Clt!•l lec:t. 

Ot!:!'iicriptign : lhe gr,ain s.i le·r cooshh of blo sl"atted 
'fe l@s·cop1 ng t · . es.. "'1Sua 11.t rit.a.de of 'brafii5, ·or st.at n.l: t!:S.S <Sitiee l 
(figure J,-5)? Tbe Oll!tlll!F tube tiu ~ con1kal, p0i:ntied. tip on one 
end that penn,i ~ the s.a · l e'r to pt:netrate tf\'e 1r11atel"'i al lbe.t "19 
nmp l i ed,T The :Ymp l er 'f s o~-ened and closed by rot.at 1 ng tfl~ 
1 tiner tube. Gra'iril s.amp l 1~rs ate g;e1u1:ra H 1· 2'4 to 4() h11. 'long by 
l/2 to , l/2 in . ~ n di · ter • 

a.. lnserrt W!QP t er 1
[ 1i n th@ e: l OS·e- Jl"'Si U Gfl l i into material be'l ng 

s - 1 ed fl!"om1 ,a po1 !Tiit nea~ .a to edge ol"" conu?r.. t.'h:raugh 
CeQter, arnd to a. po•nt diagcmally <DDP0'5He point or e-nt.ry. 

b. R.otatr!· 1i nnel"" ·tufbe into open position. 

i::.. Wi 99,l· e sa l e 'r ai f'ew U lfiE!'S t-a ail l ow 1rnate-r-1 a ls t<l e:rnte·ll" o,pen 
sl ~is •. 

d.. Pl ace S~IT!p 1 er i ll"ll cl o-s~ pos itfon and rlri thdll"aw . 

e Pliac:e S-' rnpl ~r f n a 'hortzontal pos ft ion,. 1 f pc..u t bl e ~ l!llith 
'S 1 ots f.ac: t l"t!J uv111111anl T 

f. Rotate: and sHde out 1ol!!rt<er tube fl"a. t:he 1·nner tube. 

g.. Tralfls.fer s.a - ~!! 'In 1n·ner tube into 11 suitable samp1.o· 
co111 tai ner. lf inner tub~ b net Ml!!l!QiYa,b·11 e .• turn sanpl 1!1"' 
upstde do•n and pour conti!!l!\ts out of a,n openi1119 in 1endi of 
th!! tube . 

2r Sampling Trier 

St!iMP 1i ng tT · ers are u.sedi to, sa le compres.sed so H ds • OM 
dH'HcuH:y . owewel' h tM rHtOv·al 01f the! ('.l)tf> s le curt 'lfi th 
tht: tr"te,-. 

Desert ~U oo : A typ 11 cal s p Ung i-r1 u· f s a 1 l)rng moo abou.t Z 11 
'to 40 fn. l 0in9 a1Jd / 2 to 1 i l'il. in dt a111eter. 'lllli th a slot that 
ext.ends all'I05t 1·ts entiire' le !'lgW !Figull'e .3-6· ~. The tfip and 
edges, of the t1,.1'.~ Si 'l at. aire sharpened! to at fow tJhe ti-i er to C:11JJt 
a OD'i"'(!- ~en irota.terJ i r.· a 501 id maite"l" f il.1 • Sa!llP i i ng td er-s aTe 

usually -ade of' S'ta t n1 ,!'Sis ·s. teiel llf'itft '90gden lhandl e-s + 
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a. ln'5ert td er int.,o SI01l h ll rr.;'terh1 at O to 45"" anig'l e frro 
tiorizoot~l t.([I miH1. ~ 'I u spi . lage from sampler. Tilt 1to:nta.in~r-s 
i f 111ec:es s.ary . 

b • Rot~ l ·!!! tri ~t once Oi" tw ~ ,t:e ·to cut a core of teid a 1 • 

c. Sh~~l1· , ~ thdi!"'aw trier~ maid n.g st1rie tlilit s ~ ot '15 facing uip-wa td ~ 

(I . Transfer s 1mp l e into. ~u1tillbl e conta1ner" with a1 d of a spatu.la 
~ftld/Oi' b!l"tl 5.1'11. 

e. Stol"'·e samp1ler in a pl as Uc ba.QJ untl 1 d@contam»lnation. 

3. was te P~ 1e Sampler 

The waste pi ·1-e ~mp l er is. us~d ta ·s..trnp 1 e wet and l a·rgf'-d1 ameter 
sol ids .. 

Oesc:r1 . ti»cm : A waste pile samp.ter 1·s es.senthH:1 a la.i"'ge samp,liing 
t eT" g;tJT"e' 3- 7} . It ls Cotllllert: la H )' ,&\I.II U ab1 e .• but t t h eas.y 

to hbdca.te fr . shit:!~t ·tal o·r" plastk rp1pe . P1olyvfoy·t c:h1c111··~ d~ 
p·1 p·ing p1pe 5 ft. long by l 1/4 i n . I.D. witll 1/8 in. waH 
th t c: 1lc 111ess 1 s ad,@quiJte. The p ii pe fS sai1111ed length.-t se (about 60/ 40 
sipltt) u.111rt n t~ h 'st ,4 tn. The narrrowe·r piece h sa1111ed off~ 
l e11vi n g a slot in the pi p:e . l · j! edges of the s 1 ot and t'he ti p1 of 
the p1 pe u~ shall"pe-ned to pen11,' t tl'le samp,1 ~r to cut in to ·the 
lli<llJte,. h 1 bc!'1 ng, 'S amp 1 ed T The urn;'P Ht 4 i i'll. of the pt p11& !.e rv~s as 
the hu1dl 1e . 

a • I ns.er"t samp 11!1"' h:rto · te ri a 1 bei ·rM~ :s.amp led at 0 to .415·a· frap 
norhonta1 , ti Hing1 contaher if nec:,e1ssary. 

b. Rot~ M s.amp 1 r tlto or t1h rree ti' · S· t n ,Ord.er to cut .1t co.-.e of 
mateli"tal. 

c. Slowh1 vi thdtaw sa ler rnaki ng sure t'l'lat the slot h fac1ng 
Upilf~ll"d + 

d.. Tra nsfer samp1le lntio a suita.b·~e c:onta1111e~ w1ith the a.1 d of· .iJ 
spatula and/or bru15!h . 

e. Store sample!!" in a p1ast1ic: ba·g untH deconita:mtnuton. 

4 . Trowel/Scoop/~~oGn 

1rorw:el 's., scoops •. and 'S'.J)OO·Iil$ iJT"I!!< in~xpercsi ·ve,. but they ca.n sample 
only to a dep·th of 4 - 5, 1 n. 
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ue~c. T'i pt i t1;1 :1m : A 94ird.e F vad@t.)' t...ar.;e 1 looU H ke a = - l I shovel . 
I • ~ l ~de ·i c u :;aa H }' ,a,bo t 3. 'by §i i n • ll'1 t'h a. :stiiiJlrp ti rp [ F l gutt 

l · HL hbot tory s.<;r;,H>p h si Hal"', but. the blade 1s. usuall}" - re 
cu '\l·ed and lh «1~ a. c: 1 os~d 'lil~i'Jif!T" ndi t~, coPtaii n 1n111 te.ri ail~ S(:·ocps <:Orne 
1 rr di f L'r~nt shes !Ind llliJteria ls. 'Stah11less &teel or pol1prop1l en.e 

·~ QOU1S. w. ~ th 2 lf ~ by 6 i n. b 1 ades a Te· p·refer"ted. nothet" 
.l tc:·rnni vQ roil" rn~l 1 samp les iS ~ $tdnl 1e·s.s stiee l, ta:bl~ spoon. 

". i;o ~ h~c t 11 , eiquc\ l rpo t t 1 ons. of si1 p l ,e from surfitlt4! CJ .. ft~ar 
tt e surf. -ce l)T" f!lJll:er1 a] t ~ sa -1 ed. 

'h • o po~ t sample5 i n a suitable container . 

O s, u'5e af samp1er" or place f n ~ plaisti'c ba9 untU 
deeu' ta:mi na ti a;n • 

so11 uger '"~"~~~l 

~ l'.'hJll'lua l ~fl ~ au~.,. can isamp le d~iH!: .. and 1!'0f'·e co p~c t~di s:i:r1 ·1 s a1111 
soli ds tihll 'll other· ~a l 1at<S. bu,t it iis dHrtcult to get t he· samp·le 
i fl a r:on taii ner. 

Pes.r;T'iptiorJ; ~~ son au9er co n·~lsts ,of a ard tal central sl't~ft 
. n ~5fiarpeoed :s,p i r111·1 'bl ad'es. When, th~ too 1 is rotated c 1 o kwi s~ by 
a .s lhilflldl ' ' a cuts th@ !.CJ n as ft rn(av-e s <Mwnwa.rd and depos. f u 111}5t 

of tht!! 1, °'° 5.-@ soi 1 upward. Au g@n a re ilva i 'lab 1e ii n. ·var1 ol!Jis. is 1 zes 
a1ucl C<l n f i 9V1ra ti on s .. 

C Ct~ant g and Stor~ge PrDCedures 

A 11 'S.ilmp,1 ers. s t be d ea fl be fore use. Af'ter use, they l1ll.! st be was lied 
with 'l!l'aflTll deterg:ent 'Sol rut'i orri ( f Or" ~xamp le, l iq·1rl nox Or"- · l 1conol!;). rrnsed 
Sf!!'tiler-a l ti s 'if1 th Up w t~r, d ns.ed with d1i st fl hid _ ater.. dril 11 nl!! d of 
e.11.c~ ~s w til!T", and ~ i II" dd I!!~ ~ · dd e<d 'llfi th a. sire · of war. , di'}' ,a fr, Or"' 

w i p e d dry . s.. 1 errs used 011 pe t1"01ll eum products ,and on residue's. ~Y 
HT"!i'l h-al/e to be wiped wU.h a.bsor~nt cla,.tli w eHminat..e tne r-esfd.1.1es ... 
The equripifi~n t 1'S then. ri nSl!!·d! ~Ith an orga ,fil ~'C solve-nt, folto1wed by 
waishi ng 'Plith detieorge-fl 'l sol uit' Ql'I ,and ir'lns f ng 1111Hh water . A nee: es sa ry 
pi er;:e or C?q1:11i pment f10 r d ea.n i ng the tulbe o·f ia cm .. I WASfl. iS a oot t1 e 
bru5'tr thill fits tightly in t'he tube... The bn.1stl 1is con nec.ted to a r-od 
11'.l n9 e11ou gh tb reach t'he e;rit i :re U enigth a,f th:e· sa - -1 ~ ·,. tube . 'Thi s 
r ,a ra:d a d ·f ibf'r=reinforc,ed paper to-..els. ·C:1Hn the 1COllVASA tJtJbe 
uid~ly. 

hnp mp r clea n ii ll9' of SI! 11 ng equipment w111 cauSJe cross con ta i oat ij 10 ri 
of '>~mp 1 es.. Such c:.r:ni!Umi nl! t 1"on is: pa rt ku1 ar-ly i orta;n,t t n s,ampl cs 
u k f 1cr 1ega t o-r" regu 1 ato·ry p!ll~oses • A1 sc.. c:on ta1Tri oat ion hec:ofll@'S 
ii mri a r ta nt 'Oiiheri ;:imp I ingi wastes frOITI d'I fferent sourc:e~ at th:e sariE Um!. 
if mp1l e~ are to be taken for 1eg!!l1 or regu l 4ttory ptir"J'.IO~es, ('Ir if tll~y 
.:H e,·~ c ted to co·nlai n lO'lt CO!l1·ce.ntratio11s. of ha.zar.do11s. sub-stana:c5,, ii 
c l HI • filll'"' d amp l c-r ·is needed. 



lf 'lhe cl eani og proces 5o hais. t'l!le p()tent i 1 foir pt'oduc 1 ng tox i c fu s . ., 
ensuii"e ad'equate veniUl at·1011 * lf the wuM ngs 111.-e ha.zaT"dous. store 
them ht cl os.e'<l wars te eonta t O!r"S and dfisipose of tlrliem pl"Op1e:f'l y f n 
app,rov·ed di Sl,Hl'Sil 11 s 1 tes • N'amf!·s of nearby sites _ ay 'be o.bta i ned ti.}" 

cal H ng the agency 1n the State re-spGr'ISibl e for regu1aUon of 
t.la:uirdous. wntes . Stiore cl ·ean s.a: iplers in ai c1eu and prcit.e-cted illre11 ,. 
ipo111etniyl il!!Rt!' pl as t k bJ bes or bag'S. 11re usua Hy adeq,ruaite. 

C • CONT A lNERS ~ ClOSURES/1C LOSU~E l 1 ERS 

A+ Containers 

Tlhe mJst trn,pt>f 1n t hctot·!. to c.ons.1 del" wtl.en chos 1i n,91 corrta 1i ner $ ·for 
tiu .. ~u·ctous materhl samples are co pati bi Ht1·:. r.eshtanc:e tt:i brrealta·ge. 
and volume. 1ConUht!r'S 1T1Js.t not ITll!!l t . leach ~ Npturre .. or leak a.·s a: 
re !.t.1 lt ·D:f chemical re-actions ·11111Hn. cons t 1 wents ·Oi'f a sample. Thus it 
h i por-tanit. t.o have some· 1 dea of the ·c:c:rrnpos.1t-1 10'A of the sample. fne 
ciantainel"$ nrust. han walls thick. @nough to wTvh~ sample c:ollec:t:lion 
and t-rainspor-t. to· the l,aborato ry •. Contai l\el'S }111i ttl wide- roou.ths Ike it 
easier" t.o tr.ams.fer- samples fr-oin sa.1mpler-s . Also tM c:o·nta.tnel"S mu:s.t 
be 1 a.rge enough 'b> conUi 1· n t.l\I! tj!iqu'I red vr:> l urne of the ·sarnp 1 e or the 
ent t re vo·1 UITll! of a samp1l er. 

Pl nti c .aod ·gl ass co·n tat ner-5. are gene·ra lly u5edJ for coH ec'thH'i and 
storage of hilz.aTd.'Ou5 m.atet'f al s11mp l es. Colll!!tOn ly a·va'fl ab 1 e p 1 as t1i c 
cont.at ne'r"S ar& de of lhi gh-dens i tyi or 1 t nei!r- polynhyl .:ne ftPE') • 
convent i al 'PO 1 yett\y1e·ne 1 po 1 ypr-opyl ene '* pol iClr'bonartil!', T~fl on FEP 
·[ fl uor ~ nated ethylene pro~y1 ene- l1 i · pol yvt nyl ch 1 or'f de ( PVC) • ot 
po1 yaethyl, pi!rrtene . T·efl 011 F!P b the aost 1 ne'rt, 91vi ng it the 
t11tde5t range of appH cill tt·c·n.. Ph5tfc c:ooUi1illti"s, a't"e used only when 
'the canst 1 tu·ents of the tna.ted ai 1 are kno~lii !lilot to re·act w'' th thjt 
pluttc .. 

6lius. co11Urf!'iel"S are relath1ely h1ert to !llOSt che11tc11ls and can be 
used to colh<et and stora 11.l ·mo~t i111l tiaiiardous mati!r'hl saimples . Tll!io 
ex·c:ept1ons. are strong a1hJ1 t ~luUons and hydr<1fluortc a.c ·~ d.. 1Gl iUS 
bo·tt.les wHh •ide mo11ths (to facH h :U s-amp1e collh1"tHm) a.re 
·rec:oanended for Sl[lllllJ!lles. cont.af n1ng petroleuni d1 st.111ates 111 ch.1o.-1nated 
~dr-ac11rbonis " ip1esUddes1 solvents., and ott.ie·ll" s.ubs.Uoces tncompat.tble 
w1tl:l pl astic. 

S.Her-al tiYpes of ·glass corn::aitner-s are ava~ lable.. Fl f nt g1 a·!is 'bot·ti:es 
are cl'leap and uat hMe i'n various shapes a.nd <!ih.H. B,orosil ica~e 
g1 us is rrron: 1 neirt •. bu. t the ~~lei: ·U on of' ooota hi.er'~ t :~ sm.a 11 er ~ 
A ho. it ts, iaore ex.pensive-. 

S4mp 1 e conta 1: r;ers llUS t have t ~ 9lilt ~ sc:r"er.-1-type 11 ds . Pl as t ~ c bot.t1 es 
a.1"-.1!· u ·~rai11 l11y provided, 11111 i th S·C11'1.'1f ca:ps i1de· of th! sa inatie rhl .as the 
bott 1 es . C~p 11 ni!:-rs usu a 11 y are 1'0t rf!qui red , Gl us. c.onta 1 ne.rs 
usually ca.e w1t'h gh.S$ ·OJ" dgid phst1c. s~rew u~s.. Cap5 often hiaii;e 
p-aper 1t ners ooated wi'th wai~ ., Other · H ner terrh 1 s. are pol yetti)'le:ne .. 
,-.-11 •ac- - -..-..-.... ..... ---- , ....... .-.......... . ,,. ?s.llliA 1i .a.#' Aftl re Cl· 



f v . um .:J foJ ng ltydroi:arbons. pe-st11c des, and pe ·tro ·~ ei.a re s1 dues caps 
ll'i! ~ h h• l on H ~ r"S ar-e rec · ~ nd~d for 1use ~ f th a ber gh·ss bot U es. .. 
1 em 1, ~t • 1 h1 r~ · t b12 p -rc:'h 1J'Se-d from, p ~ a,s;t'i c spec: h lty Sl!l:p:Jily rtiou s~s. 

r::.P I c t ion of containers.. c;:1, oSul"~!i. . a1nd H oh:igs must b@ cr0ordi na.ted 
.,.. t:.h t~1 l ho ·a · 01r.y •. 'l!lti tth .y re·qui re :Sfl@C i f1 •c: conta~ ·ners fo·r cerrta 1 P 

11 . I y P$. 

p FS ~ I ! I r JU, ' m STO:IM 1Qf SAMPLES 

S.'Lmp h!!s sl oul di · Cl atMl yzed i it!di ately after CCJ'l l!ection for best t>f!S !i.111 ts. 
~ •:z a1 Q.uc;. w.ils,«es li'ri! -su·c: lli comp1leic mhtu.1"'@5 that it. ; s dHHc:1111lt to rpil"ec:Hct 

.i; ct y he physka1 ., b o'l o.g1ca1. and chel!IJ~ca l changes that occ~r fi n the 
1H11rnp·l e~. The pH a1 c:haflge .i gllirt fi c.a ntly i 11 a matt er o.f i nutes. :s,ul ·f1 d@'!i 
a Nd cyani4 y OJt1 di zf!-.d or e"'otve s ga.ses. ~, and. heuva1 ent c:hronlt1,.11111 
a.t sl ly reduc~d ti0 t trivalent state* Certai n c4t1ons ma.y be 

P·a rt 1 y •os · a·s, Jthet are c.d"Sio rhed on tl'le walls of the samp1 e oonU fne rs. 
!Mir'l"oorgan fJS!l'tS - 'I 9t"o~ in ce·rhi'n cons ti t.uen.ts. Vc;lati lle c · . ou·l'ildS ntt:t 
b -,a p 11d~y los . 

l n a 1111.11mb ~ll' o F cas.es , ~c.'h c h ~nge !!:. :ifiaiY be s 1 o . ~d dOw.n 1or pre rt tented bi 
P.fr"i ger.·~ticm t 4 to f.i"'C,. or by adding pres@ri1at1 v@s. However, t'hesie 

t'fl"inttmer:i s y be gn y pa. ... tfia.lly @ff·ecthe . Refrigerati on ·may redut.e loss 
of vo 1 at i -~ c c·ornponeJ1TtS and. ac:·I d g l!l"Sil!!S s ·1H :h as hydrogen 'SU 1 f~ de and 
lhydr""(l9en ·t:}' a!l'rt1 di!!. b~t i t aho l'n'tr"(Jduces the- flOS'S ~ bfl Hy that so!ile sal U 

ay p rer; i pf tiJ·te ~.t 1 ow~ll" 't~mperatu res • Otfll wa · i ng to room, temperature for 
analysis. the precip~tat12s may not tedissol we, thus gh1ing t nacc:unte 
re-sv I t~. Pri@·s.f-r a U vecS -ay reur-d conSiU tuents to stalbl e 11.Ydroxi de:s . 
s.a 1 ts, .a i:o~gu'lild$ , but they may al so 1c:onvert othl!!,r f.ci ·rms ( s11c:h a_s ttu~· 
p ... 1odw.c ts a.f n i t :rathm, s 1.1 Hon art, on, and o:c Uat 10:11!; ·Of or·gan ic CO!mponents J .. 
Thus • SUbs·l!qu1e:nt an a 1 y~es. ·Y n;)t i dent i fi tile ori g1na1 CCMf!POl'l.flnh or 
con cntrat"ions . 

Safety mus a1 so be coosidered becaus~ a pr.esenaUve y be Mgh1 Y' 
r e,ac;t 1 ve wi th the sa lie ddli t1 1cn of a pres;eN:at t ve m~ change the- 10-'0l 
pad.a9·i 1 , , 'abe 1 f '~9 , ilOd shi ppt ng n!'Qlil 1 trie11111en.U. for a ~ample. Shii p-p t ng 
ha z .~rdous $ '9 · l 1f!~ p.ae eel t rt ice may not be pen11t tt!d by 001T regu 1 a t.1 ons. 
C ·f e 'to Pij 5 : m~az.udou~ Materlitl Sample 1Pac1c;a9t ng, L&'beltng ,. and 
s· ~ 1 p f r141 I . 
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PARf I 

EJNVIROl'U'-!IEHTAl lNClDEl!OS 

An en11t r-onment1: l ~ .nehtent 1 rivo hes .a rt l NSI!! or thnu1t of ii rel eu e 
of 1'ua rdou-s. ubstances that pose an 1 i ner.it 1 nd1 tub ~·t. nt 1 at danger 
ta pubHc 1'111.altl'l and ~Hare or tlhf· l!nrvtronrnent. Eatlli lnr:.iident pr@~ 
s ttts spec1a1 p!f'lob l ems 4 'RespcnH p l!!:rs:onn 1 11111st eva l! y1ite t hH@: p·rob~ 
l e11s •M de·tf' t ine 1..n ·fl ffect 1 v·e course 01r 11c:t 1 o.n to m:1t191t.e t.he 
i.r:ie1dent,. 

~ 1nc.1dent re,presents 11 pote:nth.tly o:s;tHe· sf!t1;1atti::1n, Cll'lm~ca.l~ 
that arl!! c:oarust 'lb 1 e. 1e~ 110$. he, ocirros1 n , tf:lxi c., 10r relc:t h" 1 1. long 
w1 thi M101l o•;:U c.a, l and r1dt oac.t1>'H 11111t·erUJ s Ciin affect t:h~ genera I pob-
11 ~ or th!!! cow~ tOftllll!!nt u wen u re5ponse p ers.onne 1 • lilorll:ers mily 
f1:1l 1. trip. be st1"111c.k by objects. or be s111bjec.t. to, danger from elec
tir1c.1ty a.nd hH.11y ~u1~t.. [njury aJld n lnu:s may a.ho o~eur due 
to p:hy11c.a1 streu ""~ c.1 hut~,. Vhtle ·thil! rt5ponn .1ct1"¥U.1es needed 
at uc,'h t n.c:1 dent ue uPt ql.ie. tllll!'H a.ra many s1•il a r 'lit 1·es. ·Me· h; 
that 1.lil respanse'5> r~tlit r-e pr-.atec.t, ng the 11~•1 t.h and e,nsurtn 1g the 
Hf ety of' the r·espondell"'S. 

JC. EXPOSIJRE TO il"OllC SUBSTANCES 

To:dc (1nc.'l ud1ng r"a:d~o-ac;:t1ve iuurt&l a.net etio'logi~al a.gl!lilts) a:r 
~1c1l1 ly 1.c.ttve substane;e:s, prese:nt a specta1 concH·n bec:us · th~y 
ca.n, be 11'1hl1ed. htges-ted, &bi&orbed throu.gh thll!; sk1n., o:r dHt:ruc.the 
to tile st t lfli ., fhf'.)I' 111.y 11Xbt 1 n ·tl\e air or dH tia stte- 1ct h tt i es 
become &1 rl:lorne ·ar :~rplash OQ the sli:tn4 The rfec.ts of ·thes1e sut:J.
s.tanc.es c.aili w·ary s1 gntf t c.an,tb. Jl'lgeste.d or- 1111h11: ll!d the substatlce.s 
can cause: no llJP'ar-ent 11 l OHS -or th1y c.an be fatal • On t.hre :sll: t n1 th1:y 
c1n cause no de.on'Stil"·•ble ·l!!•H '11ct.s . others howe:ver Cillln dallage thit 
:skin.. or be absorad ,, lHcH ng to systeia.1 c tat c: etfec:u. 

T;~o types cf pote:nt 1a1 e:l!posure u ·1: st-: 

- J.e!.!: £,;poiu~s occ:ur f 'or re 1at1ve1:1 srtort per1,odls af t h111 :11 

91nH"1l1 ly hours. to l-2 d1yi... Cancent.nt1 Oi'iS of tax1 c & 1 r ~ant~uii• 
1 nants Wit d'i may bl!! 1nna:1 e 1 re l'H gh re: lat 1 y,1 to theii r ,prot.ect ton 
·cr1ter-11,. In 1.-ddt t ton l!I '1ub1t1m:es 11111 c,ont1c.-t thl ski Ii d t rec.t ly 
througti spl as lilu, 1anen. 1 oJ1 * or· a1 r· vtth ser1 aus re·sw.1J ts.. 

- Chron t,c: : EX!PHU ru oCClllr i:.ve:r 1 anger pel"tod~ of tiM ~ gener1 Hy 
onEis. ·t.o yu.rs~ Con.c;Ht nt1ians of tO'JCi c Ait" a;intUI~ n1nt s: llfh1 di 

uy 1:1-e 1n'h111ed are relilttve1y low. D1 re~t sktn cantlct by t..er
sh>n. splash, o:r a1 r 1nttohes substan;cu uMbtth1g l 1c:iw delf"iiiAl 
1cthr1ty. 

0-J 



l rn g~11e ra 1 •. Huite eii:pasures to r;;hemi r;;i11.h 1 n ia:I ir an re typ 1 ca~ 1 n 
trainport.1t i o·n ra.r;;Chl.ents., f· ~ tt'"i!!S t or re I eases at c:h~i c:ci l m1n'U~ 
falc.tuf"1• rt191 or noragl!! h 1ti 1 it in . A·cut' .arl r e:cposutes do not pers t 5-t: 
for 1 ang per-1 od s o·f ti 111e. A-t111te s;k ~ n ·ex:po51ur:es occur ""lilen ""°'""ker:s 
mu st be close to the substanc.i!!s i n O:t--d~r ·t.o control tlie re l ·eas~ 
·( lihttc:M 1119 4 un:Jt r;;.ar ~ off ~ 'I ,oilr:H ng .ai corrosh'e uter·~ a 1. etc:.) a r 
~ant ~ n ill'l'ldl t rut ·t tie 1:p111 e:d man rh L Onc.e ttue 1 !!llle1nate p robl e; 5, 
lia ve: t!Hn a 11 e'\' ~ iltiedl 1 eic;pr;i:S rur>es teml to ber;:ome· ti!' chront c. ~ n n1ttuire 
u . ~ 1 l!llml!,rP- progires·si!!s ~ 

C:hnm1c. expos11.1:r~s 1.1:sua·11y u·e- a:s.sot1jjted 'li!'1ith ianger -ter:m t'i!!mf!d~ a ·• 
apl!! rill t ~ ons. tonu~1 nated 5,01 1 ,IJJ.d debr 1 s fr~ emerq,enc:y op>e~at fl ot1s 
uy, b11: ~nwohed 1 so~ l and! rg:round 1111i!!1tet •:t be polh.1te:d., or 1 ou111d
mel'it. syst-ems m11 cont a 1 n d ~ 1 ut~d c l'lem1 c . .a l ·s,. AJb1ndoned wHte· s 1 ties 
t'apreser.1t c1hron h:: p rcb Ti.ems. A5. aet h 1 u,s :s.ta.rt at. tiles.I! s 1 te~. 
hmNtnr. perso111rne-l eng1g:ed , n Hmi:fl 1 ng . hamU i ng c:ont.11 t rmei-s . bu'i k. H•g 
c~1ti ti1 e t 1 qu 'lids,, etc.. f.ac.,ie ~n H111:f-ea:s i!!d ~t st of acute expctsu;re:s 
to ·s.ph5hH., c1r the ·Qeni:ratt o:n 1of valflor:s,. gase!, <Cf" put1c:ula;tes. 

At u,t sp1c.1r1c:. ~nci dent, tne huardr;ius i;1ropetth1$ of· the mati!!l"h1h 
ar1.1 Mty f"eprMent a patein.thl thrHt. For eic;imple~ ·If a tiaink. ca,. of 
H.qu1fi11:d natunl gci.s 1nvohei:i tn ·ai fl accident rem.1n t ntact, tl:!e 
rhli: f rtl!l'I fire <111.d e:r:phis 1 on 1 'Si 1 o.... tn otlne,. ~ ric1 un.rt:s;, ttanrdi CllA 
real and rht s lil1 gh Hi "'h8:'.n t ,a<JI. t c. or fh _abil e- va:pa rs ilrre bei ng re
·1 ea:sied.. The eiont3ni'J.~d hH l th iUld safet,)' of respt1111:sie pers.r;inrie l 
r-eq,ut res th1t the hn:ards - real or poter1Ua~ - a.t .H e,·f:s.odi!! be 
a.s!iii!!S.s.l!!!d 1.nd ilPP raprt.at·e prewent 1 ~e mH sli!.rU inst i t uud ~ 

] [I •. HEAl TII NlO SAF.£1Y Llf ltESPllltst PEA.SOHNJEL 

io reduce tile rh'k;:s. t(J worlets tesporndt ng to NHrdQi..~ 11.ibst,ance 
1ndde:ots ,. a!i efhctivll:' be:.ailtn and :s.af·ety pro~ra mu:n be 1mpleiitented ~ 
T~h '!lfould include as a ~fi ,.. ·h1u:m: 

~ Safe 11to.rik practices. 

- f n'iJfi nee red saf'e:gt111rds. 

- XecH cal '!itl l!"tte1H1nc:e ~ 

s Env1trt!l'1111e111ta1 amd peli"$0ftf'lll!!l mont tDf" ·ng. 

- Pe rsonne 1 1prot c:t 1 "LI'~ equ1 pment. 

- IEducat·f ·Dni iimd trra1 n1 mg . 

St.1ncU11Fd ope rat 1 ng1 u f tt)' p.r1;11r;;e1h.1res. .. 



As pa.rt. of .111 comp ~hen!: 'I we pt11igra , :s u ,nda.rd o~erat, Ing sl.lfl!!t.J' p ·ro~ 
c:111d!J ll"H •n·ott ·~ d!I 1 ns.t r1.1ctJ ons. on h:ow to acc.mpl hh IP<!d f 1i·C: t1:1ts 1 ni a 
H fie ma nne.r. ln C'0'1·cept ind 1prr1Lnc:1p1 · , s.u ndlnl ap~nt ·1 ng; Hf ety 
protedurH ii re 1 ndcpeli"ldeot o.r the· type 01' htie.·1 dent. 'Tllet rr flppH
cab 1. H ty at. • part i cu lat i l'llCi dent. ll!t.l'St be· detemh1edl and. necnsaity 
iiOiHH caUons. ma.de t.·o ate:n ,pi"@v.ai·IUng co:niitt1i on!:~ for e:ii;1mp1h!·, 
pet".S.on11111l proti!cllv.! iequ1ptU:nt. tll'I pr~nc1, p~e ,, h: 1n t n~ ·t 1a1 CtOll'l><o 
s 1 d'eir-&t1 .an for· a 11 1 nc:i dtJtU; itu:i!flltver. 1 t!i 1nee.d. ind th111 typt of 
equ. t ?!l!C~t re.q."111 red 1 s btsed O!'I r1 ease-by-cas.·e. e'!t'1 l u11t ton. Lt tewi se, 
SODe01'e imi st aake t.l'lt ri rs:t. entry cn.to1 a s Ue ~ The exact en<t il"y 
pro-cedur.'4! ·t.a, b~ u:Hd can on·11 bi!· determ~n!d afur HSHSihig the 
c.ondit i orn:s, p r!v.1111 11 n.g at t:hi111t 1 n c1 di!!nt ~ 

Th11t purp4'5e of ti'i 1.S dc~'!llle!\lt h to pir:av t de 5.ta,11cftrd operat tng sare·t1 
gu1 d11:1. fie 1.ated to st te Gon,t.to l .aind entr,y, Tihe guidance t i!IC hidi!d ts 
not aeai'lit to be a c.o.p~'hi!ns 1! vi! t r.ea·llifleft't af tt.1 s:u:bjHU c0111:r1d .. 
:Rtthe !"' t It 1 :s. iial!!ll'lt to bl!! used to CIOM,P I ~nt. prof 11n·10111.1 tra1 n1 ng 
e11:per-1,1nc:1. ~nd lnowl '. d:ge-. 

n. OCCUPA TIOMAL ttEM. TH MID SAf!ITT POL ICY 

EPA' s Oc,cup1t1ana1 l:tl1lth! and Sd'111t1 5t,ilff hi reS1iJ0111:s.1ble- for 
d'.eHJ 1 oping, s11p,port 1 ng •. ~nd e:va l Ht·h1Qi ,a IP-fO!H'• t·o· p!f'lotect the 
hHlth and Hfety of EPA ~plO>yffS ., The SU!l'!di!ird 0Hl"'4't1iing ~fety 
GU1de-$ coq;1ement 1 and suppl~nt the poHctes. proctdtit"H, 11nd 
p11J"i!llCt t c~Si conu. t ntd t n EPA•· '.!i Occ:u paU oul lliu1 th 1nd Sa.fety tlai"ti'i1i'1 .. 
1in p:u•ttcula.r,, w'U:lh Chapter Q1 e Ha:uird.ous: SublitancH ll-espon:s111s. EPA 
Ord'.111" 14410.2 - HHltl'i J!l'ld S1fety R~q,'Uhwents for- P;tt'.SMni!!l Eng1gl!!d 1n 
F1 ldl Ad~ w 1tl1111S 1 ·lll'ld ·EPA Order 1440. 3 - stiespt ratiar;y Prot.llCt ~ 1an. 
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ST ~DMD OPERA fl HG SAfE'TY PROCEllUR,[ S 

1 ~ GENIRAt. 

Tite,re are m.any gu 1d:es. or pro~edttr-es for- .perfo hl.g th v.aiM ·et..Y of 
tasks us0--c1at~ li!1th respond1!1ng to 1e;mv1 li"onmern.tail epba;(fles ii:r<rvohhlg· 
l'lazaf"d'.ous SiubsU,n<ts,. The-s:e may be: 1dal1 fl~ st r"at fl ve , tec:.tin·1·c:a1 ,. Or 
1ti1n11gffl!nt-cn·1i·e nted. AH thu111: p.-.ac:ecfut"cS air~ t ntended. to pf'O!fl i de 
unU·ona 1nstruction-s f.a•r accompHsh1flg ii s,pectH 1c: tnk~ Ill addtt1i01' 
to othet t.1pes. of proce<lvres"' safe:ti-ot"hi!nted oper.1Uog :i:itoceduril!!s 
11!'1!! n!<!dl!d. Th:e· ou rposll!! ot tM s, dt!cu nt is t rO' pr-o\ti de H 1 @ct.ea 
sta.nda,..d ope r1.thi9 u .fety gu1dH whtch ca.n be li!Sed1 to develop 11tOre
spetific pr~ctd~res. 

l l • O'EVEL-ClP.NE.HT OF STAMUAAD 10P£AAl I kG SAFETY PROCEDURES 

A ..aJor cons.tde.rat1on 1·n f'e-SpotnUng to acc:ld~nul f':ele11:ses of htzarrd
ous. suti1.t1nc.e.s or 1 nc1 d:enrt:i 1 nvo h-t ng .abandoflled huar.Cous ~ut~· s.1 tes 
h : the ll'ilea l 0 1 1n:d: :safety of n .s;pons,e· perSQ:l'lne 1 .. rtat on 1 y ntU st 1. 
Hrt@t~ or tiechn1a1 tuks be cond1Jlc:.t!IH1. tf1c1ent11 to 111t t 1 gate an 
tnctdent , but t :ticy 11ust. be a~cnmpltsud 1n a l!!llnn.er that fll'Ot@c:.t:s the 
wor:kel". Ap;priop.r1at,e: eq111ip•mt aind. t rai ned pl!!rsonnel ~ co.b1:ned • 1th 
staindarc.I ooe,.&ttng pr-cce.durH,. .help red1>Jc:e the poH1bil1ty of h1rm to 
respon~e w-ort er-s. 

f a.r pf'\Clce:duire's to be effect i Y·t: 

They liUS.t be wr1tt. Iii 11n 1.rinnce. Develop'lnig 11ftd 1111rU1ng safe,, 
pr-act 1ci11 proadti!res. 1 s dlt tft CU; 1 t wherl! pr--epa redi un<ler t · s.t ires s 
cf rHpond1 ng to •n inc. t dent. .. 

·rnery liUs:t be ·basu an the best a.vaU1bl@ tnfonnatton , opera.tio"al 
p r 1inc.lip1 est and tec:hnt c1. l gut dance-.. 

They 11Utt be f1e1d-·tJe,s;t .. ed ., r-ew·t~d, and nivhed '!fhen appr--i0prtatl! 
bi)' CO!!JCJetl!!nt saf ty pro1fess.fonah. 

T:tiey •n~t e under.sUndlalb,1Jie, feasible. and approprhte. 

All personnel hliwohedl 1n site· actt ·v·tttes mu.st have· copie.s. of 
t.he -safety proc.-edu:re!: aru::I ~ br1 ef ed Of'! thet 1r iu se. 

- Re"onse person ·l 11ust be tr.at n~ andl per1 udh::a lly .-etra 1 ned 
1n per-so!'inel prm;ec:.t:ton ind soaifety. 



II RESPONSE ACH 't ETIES 

Many of tne p1r,oc.edures 11nvolve.d 1.n ir'l! 'Spcnse a~U w1 t i~s. are 'pdm il""i ly 
com:Jt:rned 'l!l'U:h tle411tlh and: ·s,afet.,)'. · tn cc c.ept and pr! rnc,lp ·h~. the-se 
a re ge:111ef'i c: aind 1 ndependent of the type o I' 1n,c1 deot • Tiley .ar! ad oted 
Oil' od U e.d t1Ji @et s i trl!!1~srpe-c:.Hi c. requ I re nits ~ Ud'i ha z:a rdou '~ 
mate:r1rab nc:1 dent mu!it be ~nhiat1~d ·to cretl!min& 1t.s :t;iaz,arrds 41nd 
r-1 s~ s • n.r~ ous t.y-pes of env 1 ironmein,u 1 sam1:"l es or- ml!·a:n1 r·!!Tlents maiy be 
needecC iolt 1iall)' t,o (fetetmine Uie l'l,az,uds or to pr-ov·id! add'1tlona1 
t nfornation ·ror cronit 1i nu ting irllS:S·e:S.smerrt. P·ers(:mn,~1 nust g'CI· an sit.e to
.ucOll'lp·u :s.h spe(t f le tas'k.:s. •. Efforts ,af'e requ'l lied tar prel!',eirt or- r&duce 
hum('ll! 1 subst.irl111c:u f 'r · rm1grrat11119 f l"Clll! tl\e· -s 1i·te due to nat1u ra 1 or 
hen o ait:.thitties ,. COhUi · _nt, c:~l!anup, and dhposail ac:.thtties 1y 
be r-eq,u t .-ed. e,ach of th.es e a c.t 1 wit 1 es lil.'qu·; res ·Uuat sa 1"ety proc.edu ire 
be de"e loped or ,e:l!.1 'it i ngr p rOCl?du res, bl! ,adapte-d so tlhat rHpOn $11! 
P'li:l"sonne 1 are J:i!rotec.te:d. 

I~. OPERA.Tl G GUIDES 

Tit~ ~t.uufa rd, opeir!it ~ ng sci ferty giu f cte:s t.hat foll Oii!! cover- pr'1 m.1rt1 1 s 1 te 
coritr-o ·~ a.nd 1·ntry. Tnese guides ill u str .. 1t.e: t ,l!!chn 1 ea l c.cns hf.erat 1· a-~s, 
nece-ssary t n dHe 1 op1 ng standard 1 ns.tru't i Oltl:S. f'Clr a 911ve11 tnct dent, 
the plf'Ot.ed:u res 1r@c0flll!emted sho1jl d! btt 1 clapted to cond 1t i on·s illl!POS 1~d b,y 
tMt :spec1 ft c s I tu,itt ~ O!'JJ. • 



PART 3 

51 TE EKTRl - GEH!Rll MEASURES AJtO JtEQll tREMEHT S 

l . lHTitOOUCTlOtf 

Pe nonn.-e 1 11'"1!SIPOlld1 ng1 to 1env ho ntal rep1i sodH iinvo1vt ng chem1h:a 1 
substllflt.es. enc:oun.ter c~nd~ t 1on-s. t .het .ai~ u rnsaff' OI"' puhnt h ny unsafe. 
ln a.ddU: 1 on to tn-e danr;e·il' du~ t 1a U! e ph.ys i ca 1 , d1em1 cal 1• and to:d co-
1 og t~l pra,erUes of the: rnateria~ p.res@fl.it., ot.llel' typ6s of 1tu.11uirNi:s 
i: t ect 11"1c.1 ty , v.t'tH, lile-,JJ\l 'J equ1 pment , fa 1 l t 11191 objects , 1 os s of tia l .i nc11!! , 
or ·tr ppt.ng., foli' e::w:111sple - c:.an have an adverse erfe« on pl!!rsonn 1 . 
lhih part dtscus.sa u f!t;i l!Hsun:s •ml prec11uU.ons u :soc1 at d. o-nl y 
1J11.th tlile h :11.rdau.s nlliturl!! of i:llemtc111 ·~ ~aunds. -

A.. P1ersona l Pre-caut ,"onis 

1. iE1t1ng., drtn'k:fogi, c:~ing gum or tobacco. smcit1ng, ,o,., any 
pr.act 1 ee· that 11nc.reues the: pr-obabt 11 ty of hand.-to-moutlh 
tr~nsfier and hlgest~cn of rwteri~l 1:s prol\l'fblUd 1n any ne'4 
de$tgn1ted ~a~tlmiftated. 

2.. Hands 1ni:'I'. face: mun be tliloroughl')' w~slhed upon leavfog t'he 
WOll'll: 11rei1 

3~ Whenever decontaa1.ntUon proceduf'es f.ar 04lte~ gument5. are hi 
effect., the en.ti ll'I! body sJ;o1fld be thorwg'hl)' wu.ud. u :soon 
u IPi>H ~lb 1 e. a f t!er th• p ll'IOt ect. 1 n g·armcnt Is rHI0'1ed •. 

4. fllo faC:Ul: ha.tr 'tllb1c.h tntertefl'\e$ 1111ith ·ill Hthf.ac.tory f1t Of 
·t INS~-to-f'ac:e-sea t is 1111 owed en persQnne1 re.q111 t red. t.o 
weir resp1r1tors. 

5. C·ont1,ct wtth ~nt1111t nated or su spec:ted cant~t n4ted surfilleies 
shot1 \d be 1¥0tch!d,. Whe>tU~:;;1:r pon.tMe,, do n.,at -al:k throu.g'~ 
1pt1dcHH. leac:'11t·e. dUc.-Glared surfaces, kn. e:l QI'! ~i"ou.nd. lNn., 
s. t t, or p 1 ae,.@ eq.u1 pm_ent. CN'I dn.s. ca nu 1 ners. or thte ground •. 

6. Hedtct ni 1 !'!d dc:oho l ean potent111t.e the- ieffe.ct:s f~ el.posure 
to to:..tc ·c:beliical:s. Presc;.dlbed drugs sh:ou~d not be taken by 
pers>0nnel Oi'I re:spons e dper•.U on:s wherre tl'le. :potM·t hl for 
tbsarption.. t nh1 lat t o-n, ar t ngest fo1111 of t0:•t c substanc.es 
u1i 1sts u:nles:s spec;Htully 1ppro11e.d by 1 'quaHftrtd pltys1chn .. 
A.kaboHc. bever'lt~ 1ntate sl'lould be 11t1nlmh:11.d or uo1ded 
dur1n9 reSpOflse operation~. 



I. A 'SU: . Soafety P~an n bi! de¥ l opn for a.11 ptt :se:s _ f si U!· 
op@r-at·t OAS and m.!i¢1!! ,ai,i,a 1 I ab 1 ·fi n a] l 'Pietson I!! I • 1un 1 e·5's tme 
1Pret: hrdc:5> 1i t - · , p1hn -st .,., t.t en ai d ·pMted . 

2. AH peirs,o;me-1 , st be r . iliiai.r 11111th '5.'tandard! operat A9 nfet y 
pliOC:l.dtl res .u1d any addU.11on1·l 1 nstrui::t i ans. 111 d nfo , at 
c:onta1n:ed in t e Sit,!!! s fit)' Plu. 

3. Al per1om,e· ~ st adnerl!! - o th& •pf o~t i 1an cont.a 1 r"e~ i 111 It e 
StU! S1,fet.)' !Ph.n. 

C. Operat i OiliS 

1. All pcnonrnl!!ll oi .nq a -~ 1 t must be a.de:-qu, t ·! l y tra i niedl arul 
t:hClr"!Qli!91'1l,r br1.~f d an u11t i c. " p~t~ hlHil'ds.. equi nt to be 
lll0rt1 , s,af e:ty p1"i1Ct i oes ta bf!! f o 11 o · !<! • e-rg,ency ptt0cedur·u , 
am1 c -, :111 cat.ions. 

:2. ~1 rr~u; l"l!!d ri Ip ra.torry p rrot.11:(:.t. 1 .,,~ dC!:v irc:e--s, a. I'!~ c. l O·th 1i ng mu s.t 
be _,o:rn lb,)' al 1 p rs,0111-11e·i !ilDi ng n'ta are-as ·des i gnat.~ for-
!lft!!I 1r n;g protcc.t1 ·e eq,u ·~ f>all! t ~ 

J. Pe:rscmne: l r:!n-$i"te n1111'.Sl u:ut t e t:nr.dd(Y s1·st 1 eri llllH r 1 ng 
AS1,p1 rr.;Jt(u•y p rot!l!'Ct 1 vit e f pmel'lt... A~ & -~ n1 . -_ , a th t rd! 
p rson ., sutt:i.bly 1~u lppff u a saf~ty ~.d:111p1 , h reqvi 'I r~d 
d1;1 rr1 ng 11n1t ·~1J e-nt ri es. 

4, ~ Whual CCll)tact lll!llst ~ aatnu.1ned bet1111~rll p1 !. •on-s ite ~rnd 
Hfety 1p rsorinel. Eilitr:y te.~ ~err$ $:h0uld! 1111 close 
t.ogc-ther to' as:$.ht ud'I oO·er duri1ng i!illi!rg nc.in . 

S. Dvri r~g f;'Dfl.U ~ u11 op ntiom$ 1, orn .• s t t~ workers act as :s:a @ty 
beet.up to Heh other,. Ofif'-s 1 t ~ rpe-ll"SOl'lne 1 prov td!!! ~e:rger.iity 
~$$ t $tH,C!!!". 

6. 1Pe1.rson11el. sh:ou1 d ;pru.t. i c.e anf H1rj H a:r- gper~t hm$ prtar- to 
do111g th~. i1ctu1.l procedll!re . 

1·4 En,tr.wnee: anl!I. edt 1ocat1 ans l!l!U5.t ~ ·dH tgn&t fd all!'Cf e.aergency 
l!SC:l,pe- ll"t!Utes del t nt!atedL. Va.rn1 ng $1 g-,n ls fori j, 1 t ;e e:ncvwt ion 
l!l!U5t be ~.t1hH:!1o~. 

8., to.unt·ctt 1 rans. y:$. t 119 1radt 05"' hand s ~ ·gna: ls, s ~ gns, or other 
Hs !!!!U.'lt be llMt nt1 t.Afi:<d betWHn 1nU h .1 entry · · · e ll"S .at .an 

Umes., 1e:-rg~nc.y cOlllll\:!nt cat t an:s, ·should !>e •prel rrra,111 ~di t n 
·cue o·f ra.d~o flHurr"e. ner;ess,ity fo•r enctr1t1on of stt~,. or 
·ath f' rrenori'i • 



91 ~ Wfi ndi indl1 c.&tor ·s, ,, h 1 bl e t o I persom1e 1 $ l'IDu I d r,~ '5l rau 
g i c_a 111 1 oi::at~d throug'./'ioot t lh , site. 

10~ P na n 1 11n.d ·1qu tpae111t 1n the ~cinU•~ notd .area ihotfl d be 
111 n1.-h di, co11is htient w~th effect• v.e s 1 te •~rlt 1 or.ii • 

U .. IWOr'lc. .an!ii$ ror va1r 1G.us Oll!!l!r-n.t n<11I a1t U v1th!!:S '111.!st Ile- esUb
~ 1 $. he>li1 • 

l!. IPf"OC1:~u.rn t·ar l 1H'I' 1 ng a .r::onU11i ttillt~d 1.r .1 111u1t p J .111.n~ 
ar:id 111!t1> 1 l!:!leQted pr-i or t o got ng mHs. 1.te. Vart ariHS. ari;d 
de1;t1tlitbllnlt'hXi !pil"CIC@d:ures l!!!l\lst be UU.l:iH St:led bill'.!il!!d M 
'e:IJlieci::t~-d s tte: c.an.d tt' ,ans; ., 

To Hrfegu,u•d thl!! l'lul tl'I of rH 1pcns p l"'.51onnel ~ 1 .ecuca.l pt.ogr1• must 
be dcve] Oped 1 Hta.1>1 1 s he-d.. ar:1d N1 l!lhi ned. Thi :s progr-a hu two 
e:ss@nt 11. l c:cnp.onent:s: lf'laYt ~m: ttu l th can! and Ml! rge:nc.1 ·tA1t1Hnt. 

A. A.out i 11ie- Heai 1th ta~ 

Roi.1t t M! h11:1: 1 t hi c:ue and 1U ~ ntcnlnG.e s;liiau. l d ccn:sJ :sit of at 1 H st : 

1.. P ~. l O)'!le1't 1111ed1 C:il ~ ie1111U nat tons. t 10 Ht1.bH stl the 1 rid~ -
w1du.1 "s sUt1e Qf l'le_iailth 1, bHeHne pltys1om.og1c:a1 d1U. and 
1bfli 1 ty to wear pe r sonne.li pr ot.ec.U·ve: q,u1 p11ent. The frt!
·q,uency •ndl t)'pe of .exai1n·at1 on ta be c:andueted ther~a ft er 
should be d\et iem1n'd by Hd~·c1.l IP~rs.onnc:l lc;ll'IO.ledgeable tn 
t1'e 11rH. of to~1 ca1l' 1agy • . 

. 2. tArr HQMeftts tc -praiv1cfe· spc~U1 l medlt c:al ~u.1:n1t1on-s., care,. 
and oot1nsel1ng 1n1 CHI' af tnown o,. suspectMI ~osura to 
teat c subst1.1"1cu. Any sp:l!!ct 1. l t ;ests nui.11,d depend on. ~J!ie 
d1~•~ c:11 subst1nc.e tQ -w.M~h U1e hidtv1ctul hn bcei:'l1 ":JPOse:d.. 

8. Eacirgcnc.y ~dt a 1 1Care ud Trcatetnt 

The Med ta 1 Pragr111 11u,1.t 1ddress. e111ergMc.y M'd11·c11 care '"°d 
·t!l"f&taen.t af' rcsp;o.nse pef'son11.el., 1ndud1ng pon1blc: u.p0$u1riu to 
t odc. substanc.ies ind 1oj url es r e,5u'lttng frm r1c.ctdcnb or p.,skal 
hlards. 111.e fol1lowt.nig 1teiH s'.t:lauld be 1n.elud'edl tn mrgency 
car .· prow 15 l·onS : 

:i.. llllill!!, 1ddir1ss."' .t"l'ld te'l eph:or:1e 11u111her of th~ ne1 rest 11!1ed1 .;,a li 
t,.HtlliMt f &c.111 ty. This shaul d lbe consph:uous. ly post~d!~ 
A •P pd dh·,l!cthnt1 for loUUn; the facfU ty,. ·plus t · 
traHl t'f11e,, sho1111ld be re1dtly av.(~ .1ible. 

2. The fad H ty 1 s ~H Uy to pi"Ow"tlile ~"' and t r iHtMnt af 
persqnne ~ e.xposi!d or suspeded of behl.g eii~osed ·t.o todc (oil" 
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athenit1he llaz;ar-dous) . If' o . h .r::i Ht1 ')11,c:k:s tox t co] o9 ca l 
up·~bi 1 lty .. arrang - · 11ts snouhl !be m~de· for- consul t1till'i 't 
Si!i!r"Y i ~S . 

3 .• ~dm1 n ht "'•t on a r a.ng e~ts for accepti ng pati enh . 

4J. ~,.rangl!!.lllen s. to qui ·e~l.)' o Uin ambulance e.rg~ru:.y.. 1'1 re., 
and p1;11Hce ser'liii c:u. Te1ei;itu;ine n rs i'lltild! prac durn tor 
obta.h 1 ng th ·e5~ s.11: r-v keis Stt'tilu l d ~ consp11 c:u.ot.111 ly post-ed. 

5. ElneirgeniC:y slilO'lll~rs • eye i-.u ti f ou,,t 1·1 ns , and f '1 rst a 11d i!!q,u·I p~nt 
l"l!.tdily na 1 hb l e on-s. 1 t.e . i>e r-son I!! m s.hattl: d nave f1 rst a hf 
1:nd me di u l emH·genc.y tr1 n 1 ng. 

6. Provl;i t oH for t.1'1e ~.ili;iiid idenU ncat1M of tl:le: 11~bstance- to 
wh' ch tl':re~ worlcet !'las: beu exp.OS•il!ie1 ( tf th ts tia·5< not 1p1rev i ow.s 1 y 
bil!iM done). Th H i n forma.t I on mu'Sl b~ 9 h~·n to med 1 ca 1 pers Oi'I:· 
nel. 

7 ~ Proc:e®res. for dl!C:1ant.amH1ai:t 1 a O·f h j11.1r" IJi!or~e· rs and µ te 
vil!int 1 ng con um.in at 10.11 o t 1Hd1ca1 p enonne-T , equi pme - ,, a:ni:f. 
fac.1111't1 s. 

IV. Et>UCAllON AND TAAlHI 6 

An p r1,onnel ·1 nwo hoed '11!1 respa,,d·11n91 to eriv1 r.gnmenU1 11nc: 1 id~nu. mu·s:t 
bil!i lira 1.ned to ca.rry out tihil!i1 rr re-spoA~ ·e func.t.1 ans~ tir1;t n tn9 .ust be 
prov1 ded iin t lie LIS of a 11 cqu 1i1pment . t nc 1 ·udt ng ,resp1 ra.tory protet.t 1 vi: 
1.pp1ratu5. iln'd pr-iol@c:t he c:l otht l'!CJ: s~fet.y prac:t f ,c:es, and pr"Oe.e·d111res: 
gene.ra'I s.1f t.1 requ 1' remenB ; aid:viini:e.~ f h'st a1 d; a rid fl.tu rd r~co-gn ~ -
t 1 Ql'I and. 1il!iva 1 vat t1on. 

S.1fety tr.1,111ing liiU5it be 11 c:ont 1111w i ng 1part of the tohl ~sponse 
piri09nm. Per1od~c retra1n1n9 a11d pra 1ctfc.e UJ.s t ans. not 0111ly ,,,.eate 
iii l'l ~gh degrl!!e- of s.at·ety awar~n~s5i ~ but al so help to ·mai1nta.tn. prorl
c 1i ency t n the ui.& or equ ~ pment and, knowl &dg:e of safety tl!(lu 1 r·i~11ents. 

V. QUAil.. IF [ED SAfEt't P E'.RSQHNEL 

Pe·tsonne·1 re:sporu~Urig to ·Cllmk1l · nc1dients aru's·t rut.e • .ny ~lu: 
dee: h' 0111.s !'le'ii.r111 mg '5iill f l!!ty ~ Nik 1 ng these de(:tst ons c:orr'l:~Uy ll"e· 
qu.i res. aot~ thin 11!i-l 1~ntilt')' ~n.<!l"l ed:&Je. for- e-x1111pl e., se hct fog thle
MOSt f feet he person 1 protecd "~ equ1 rnent .-equri f'l:S not. only 
e.xi;iiert.1 n 1" t 'Ple techfi1 eal ar-eH of res pt l"l.tors .. protect he- c.l ot.h1nq 1 

i1.ir -onttorfn.!J. ph1s.1ul su~.s 111 ~.tc:., but also HpH1Mc!!l and piro·fes
ston1~ J·11dgii11ent.." On~y .1 CJClllllP&hnit~ q11,111tf'hld pen.0111 (s;pech1l1st.) has, 
tlie tiec:hn1 c• l jud.~nt to e'Yil 1 ute- a rP• ~t kuhr Mddi?illt iand det11nn1 ne 
tlie ia.ipproprl ate HJfety rrequ 1 tl!!ftH!nts.. Tiii ts i nd'I vt dua'I " through a 
c~bhl.aitt an of piro f ,en i ona 1 e.ducat1 or1 ., on-t lle-J ob xpe,.1 nee-,, spec. U 1-



U:!!di t.r• 1'111,, g .• and C:Q,nt i nUJ,d '$ lllldJ , 1c:qu i re 5o i!xrpe·rt he to aa Ice 5,ound 
dJ!C. U OH . 

l . STi.ESS 

A,. Introodwc:t1011 

B0rtlil p!tl11.h!il ogh:A 1 ·Ind ps1.c: ol O!l ka.l st i'!'e:H eJfer;t rn·po11se 
rp&rso~nel. Un.dre:r c:e-ru n c.o"d1t.tom:s,. stren (:ontrtbry;tes sign -
i c,Ht1y ·to aic:c.1 -tnu ar:•td lhiJ1rmi$ wof'"\ers l n othl!!t· !1111.itys. fo fl duc:e 
the !'Otentt.am t'or abAormal ptws~cal stress or nemta l .an.K1ety : 

l. Vorli: res, rmust. b@ per1odfcaHy e:si11111JtinH by ~ed1 etl authcdt1H 
t.o tet na ne H t l!!y ue ·phys h:" 11 y, ,and H po5,5 Hi~ e , psyc:ho-
1 ogi ciJ 1 ly ·f'lt to p .l"'f1orm the1 r jabs. .. 

2 ~ Com.t t n.ua ] pt"ac.t 1 ce ind t.r111 n ~ ng st be p1irov 1 ded 11111 Iii s 1 ng 
peMonne·1 prohcthe .eq;u~ nt '" e~rpecfa l ly the selt"-'·tm-
ta1 ned! brNth1 ng .appilll ratus .uu:i cillend ea 1- r.es 1st a int p ra,tect 1 ve 
c:. 1 ·ot'l\i fngi .. 

J, Ni efifec.the· nh·t.r pll"Ogra• 11111st be 1!1!\iJlenentff illftd 1 c.on-
ol!!M.ed eff<1rt !millde °t.'0' p.ro.t ·111c.t the· wil!A:er. f s act i"olls 

1 p ia:S$urt pe,rsonne: 1 ·t __ t tl'le1 r hu.1 t 'h .an~ H fety •f 1 be 
protected now .ind , .n th.-e f'Uh re,. 

8~ Wet"ther 

Adl'l!!'fH · 1Uier tOftd it 1 om.s are t11porta:nt cians ~d~r1.t1ionis 1 n p h m-
1nh19 and ~ducting sue op'f!ntto:ns ~ Rot or c:old IJl!Hther c:.an 
cau5e pttys teal d:1i'Sc:.G!lfart ~ ·~ 10'SS of etf 1 c:. i mc:y. ,tmd per-s an1 l 
1nJ1.try. Ot partkuihr t11part1111e:e ts hH.t. stre'sS nesulUng en 
p:rote(.t Ive- cl oth1 ng d«rearse.s. inatt1rt1 body Ye:fit n at ton. ·!feat 
str~ss can a-cc:u,. ~vtn 'ldlcn teiipe:Htu1r11 arre mde:rattl!:. Q o,. .:lfle 
oif tt:ie fc.11C*·1ng !"'eC(Hllit:1u~~t1l ·ons '•1H ltlelp rt!d:u~ be,at stress: 

l. li'll"OV1d& plent,r C'f 1 tq,u1ds. To lfiePl·illlCI body nuid:s {vtrt:e .. 11/1.d 
e:lectrc1l.rtes) 1Ht due ·t.o swe•t1i'n9. ~M· 1 0 ... 11 s,alt v&t ,. 
Hl·lutton·., -Ol"e tluvtly n~ted f.oocts,- ct.r eoa.-erch.l liib:u .. Tiie 
c.Qllierc. b 1 •h.H •11 be p·rt!f •rrab 1 e- f cit tlhoS:I!: Mp 101 s on a 
1. Cl!lll•S«li 1;1ii11 d1 et. 

z. !Pr-avtde cooHng de:w1·cc'5 to tid n1:tur1.'l ~ ve'1t0atfon,. 
These dc-vt cu. howerver 11 · d'.d •et f ht , an rd t~e1 r use· sl!A:iti1~ d: IM· 
'.behnc.t'd aptnst. wotte:r ef '1'c1ency.. Long cotton underwcu· 
u.t .u, a -.ite'k to ~elp 1.'bsarb l!!!!!IDbture and protKt tlhc· sldn 
ff'l!lll d;t rtct c:oouc:.t. 11111 t l'I he1t-1hSioti'bt ng prote:ct 1 ve doth tng. 
It ·gh.ould ib Ue •1n1·- underg1·r-er1t worn. 

3~ [HUH iiill)bt 1 ·~ s:flowers ud/or !hon....down Oct Ut.f es to .r·tduce
body t empe,.ature- •il'ld coo 1 priatec.t1 ve c. l othiing.., 



In extreme i y hot Wle'it lilell', c:onduct ncin ~ 1u·g: tM;)' 
ope rat hi 11s h 1 thl!! l!I rly mo rA 1 ng1 or evf!~ ~ n g., 

'Si. iEnsu!re· tltait adequ:ate s.he 1 t i!!t 'is a.rt.I 1 I ab. I e. to 1Prouie.t pers,onni! 1 
~ ,ga fon ihc·it ~ co] di. ra 1· n, sncw"' etc. ri-.l>d' ch dl!·crea:se pl!!ys.1c:a1 
ef'f tr;: f ienc.y a f!ld ~ ncn!!ars.I! the p!l"' otl.a, b, ~ l 11 ly of 1~c: 1 di&-.nU .• 

rtii . U!I no-t wea.tlle:r·. r-otate •orlcer11 1111ea ring p1r-oter;:t t wte> c 1 oth i 119. 

C. heiat St ri:s·s, l);ftc1n t tori ng 

For llilOl'i t.or1 ng th.ei body 1 $i rt!<:U'PH'at 1 v1· ab ·• ·~ 1 ty to e,11.cH.s · eat •• 

on . or .Oll"l!l· of Uie fo 11 ~1; .119 tec.l'ln1 que$ d1ou'm d l;i!!, u'S i!di as. a 
1oc:rri::e111t ng me.cl'lanhm,., Hont t ,or-h1g ief fl!!t'Sot11r:ie·ll 'Nl!!U"foS!' p rot ec.t hit 
cl othi "9 $ liloohll c:orrmemc..I!! w.hm th1 amb1J i!!nt tempe:ratuf'e h . 70 
di!!tgr!f!..i!!S F 11Jhrenln 1 t ar abon. Frequency of l!llQftlt.cr 'i l'1 g shou·l d! 
t nc.rli!!H~ .a1s the amb1 enl ·temp . r ,aturie j nrtren1e5 er 1 f :s; t 01111 rec:overy 
nus 1 re 1 rid1 c,anted. Wtu:n ·tempe:r~tru res exceed d;eg,ri!!l!!S f 'lllt:i•rk:ets 
!l!U ~t be 111cmt'tor~d far tteat str-es<S l!i ft.I! r il!-.ierry wart: period. 

1 ~ Hu rt rite ( Hlt) s :01:.1 ld be measured by thll!! r~dUl pu he filr 30 
'5.l!c.on.ds H . Hr-1y n pon1bh~ iJIJ tile l"eSt.1nig pi!!il"'illd, The Hlt 
>1t the begil l'l i111 n.g of ue: r.l!!s.t per~ ·od! :snou 1 di n.r:;t u;c:e:cd l lCI 
buh pet· ID'~lflll!te~ l t tne mt 1 s h1 ~her. th.: n.ext wcr'~ pe.r1 od 
Sihou'I d . $hOrteried. b:)' 1101 ~i nu.tes (,O!"' 33'1.) t v:hi h~ t l'ie 111!!1\gt M 
af thi! u ·s.t IPH'1od, suys ·ttte sal!le. [f t .l:ie p~l$ri!! rate h 100 
buts per .-oute it tbe beg1 n:n fl liiiQi of the ;(t nn per·11 ad. 
tile f101 l Q!i!lling 'illVl"k 1cycJ ii!> sh:au.11 di bi!! :s.norte:r.i.&d lby 33S:. 

:z. 1Bod1 temperni..r-e should be •usu!'led orally 111dth a ,cHnh~Al 
tlti!!t"tfiOftl@ter H e1rliy il!I pos,stlbl e h11 the ii'st fng pH'h>d. Ora 1 
temp~rni.u'le. (01l' )1 .at t1h~ M!g1i nn1 ng of tn rest p.-err1 o;d sJi9u 1 d 
,not exc:ee1:1 991 de!ilf'\ees f i:hM!!nh~i 't. l f ·~ t don. tlie "ext wort 
·i:ier1 Od ·sl!aqld b~ shortened by Ull 111h1111tes (or JJ.:U, 1111hn e! the 
1 er:igtlJ of the! rest pi!!rf,ad :s,h1s. tl'le same. :til)'ill!"~ r. t f the· Qf 
e-x,IM!d'.s 9:9.,1' d,egrfiH f aihreritil!!: ~ ·t at tlH!! ~g~Htng of t:~ n•,xt 
per iod 1 'lhe fan oi!!1 ng 'l(Qtt. CJ'C. l ~ s.haul d Hi further 1.hortened 
b:1 l!S. QT shou 1 di be musure:.d aga ~in at the rend of· the r 'eSt 
p~rtod to 11111k1: sure tttat i 'l has dlropped bC'lo• 99 degrelllS 
F'ahrenhdt .. 

J.. Sad1 wat.er 1 HS (IWL) 1ltUe' to Sveillit1 n,g :s.J1oul d be RHUN:d b;y 
Mil!1 1ghting UIC' w.ortll!r in the 11.ornt ng u1d i" the e·ve11i "'~ ,. The 
clotMll'!g wrm1 should b~ Si1nl'Har at bOttii •e1i ,ghfogs~ pr:eferably 
the lllllOrt:er should ibe· nu.de. ne $ cd e· sho1.1l 1d. bei · aGi:urate ta 
plus ar 111t1nus l/4 lb. BWl. :shmi'id no,t uc,ee.ii l.Sli of the. 
'toU.11 body tg"'t· H 1t does, worten shouhl b• ll)stiru~ted 
t:o ~ n1;reu1e: t he1 r d'.at liy 1 nuke of f1 u1 ds 'by the wei '9 lit las It.. 



ld'H.H ,y t bodj· 'fl u td~ ~na1.1 m d 'be· ma l "u i nedi at a co~stut m e._.e.1 
durt ng the war~ d11. ftl1h: i"equ res r-ep·llc.·ement. of u 1 t 1 on 
rn s.we1t. u l!!!llt11. 

'· &cod h11tenfc itand~N$ llliliSt bl!' u1nta.h!ed lby frequent i:tir1nge: 
of cl atM ng1 .1rtd dtU l' ·~howert 1ng ~ C.1 i:>th ~.f'lg shou l·d b& pemt tt· d 
to dry d111r1 ng ll"Ht per1 odls:. .PerSOl"lS flllltln MH c~· sun pro-bl ems 
sf!Q'l.l°m d 11!11!14!<11 ate ly c:onHl t ll!ted!1 Ciiil pel"S,ort.fii!! 1 , 

ID.. e·fflc.ts ot Hl!'at St re:&s 

1f t!1e body w s p-'t!ys1 ol og h:al pro.c:esses n H t<ll 1114 i.riu ! n 1 1nol'1Q l 
body ~e r1ture beer1·1uM!! 01r e:icce·ss1 ite ti.eat. . a number of ph,ys t c:ai I 
re•c.t1 ons c-an occ.ur ringt1119 ·f rQ!DI !Dl1i hf (such! u f.artt gu:i!!· 1 i rd t .a
bi 11 t,y t arud et;. .and dec.reued conc:en1t.ll"at 111cn.. duter ~ t~., o:r 
rmowemerrit J tD f aul.. Standa rd refer~nc.e boob sn~11l d be consUJl ted 
for SPl!Ci ft C. 'ft il"!it 1.1 d t teillt~t a t1fed ~ ca 1 t:lefl p l!!tJ.S.lt be o'bt.1' ned 

f ,a r t '1 • l!l!O re s er-~ QllJI s ·t:Q;n d 1 t t Qin s .. 

He>1.t-rehted pr°'blem. Ir-@: 

... ~at rash: . c1used. by ;;.~ot i riutr11S ~.11;i;ios11H·e to heat arid lhwiit d at r 
.1-nd .ag.grawated by ch.lf1ng e. h11th:es~ o~c,reues abn tty to 
tolerate l'leat u weH ~s 1~ht9 a nutsa_;nc:e. 

- Hel.t cr1111ps: CIUHrJ: by Iii ll"OftJ se p:el!"SP t ra.t ~CUI llit th tnad!!qlll&t~ 
nutd foti{e: aind c:tim1cai r:ep1.aC:Mef!'lt, {Hp@c.t,11ly Hlts),. 
S1 gns: 111usi:.·1 e ~;pl.$!!! <1nd pat fl'! ·~ n ·t~ eic.tr!!m.1 t. t H and. abdomen . 

-· Heat e.xh1111m~. tan:_ caHed by 1 nc:re1u1d s.tress. l)C1 Yili r1 OU$ argan!i 
to •et 11ncN!!u1d dll'll!llnds to cool the .bOdy.. sti;ns: shallow 
rbreilth:tng; p1]; 11, CJaol • .o1St slk: tin; profru:stf! :Sivt!lt,t ng; dt :u1 n1:n 
,lftd 1HS1tu:de+ 

- Heit stro'ke;. the most. sewere to-r:w ·a·f IJeat :Stress. 
liid,:y .1111ust &e c_coled trtlllRdtn.e11 to pn!!'lleri!t :se:vef:"e 1'njuiry 
udi/ar cfe1.th. s·t,gns il\4 s,pptc.s ltl@:·; r1d. hot, rdiry st 1 n~ .no 
perspt f"&1t°fi·C1ni 1uusH1; ·d 1 n1 l'le-Ss ilfi-d com ros tan i strong . np1 d 
pulH; cio.. Kedtcal h!·1 p IMiSt be abtdned t..edU!te·~y. 

£. Effects of cold ExPo~urr1! 

Persons worrktng out-door-s 1o t.1e!l!Per1ture::s at cir below fir,1ez ·~ogi 111.r 
be f;r~tbt t1ien.. Ex.tre11e col di f o.- a. s 'hort t tme •Y c:aus.ie severe 
foj1H•y· to ·il!'J!(posed body sutf,1ui1., ar- result in prGfouml geneHltZ:!d 
coaH ng, C4'US 1.n.g de,at.h. ,AiN!H of the body 11d11C.h hlV·t' h1 gb .su.rf 1.c!! 
·IR&-to-vol.-e 1rat1o Heh as ftl'lge·rs,. toes. ad ear's, ar~ the 
.ost :s1.1s~iettt t bl !:., 

0-12 



wa he.tors inn 11.1 ence th~ ne 1 opment. of a col dl f rt ury; iJm'b dent 
t e.ratur and tl:ie 'Vi! I oc: Hy or tf:ie w1 nd . 111 nd U 5 1 h used tQ 
dl 5c;r J be Uie c.ti l 1 ·~ ng e'ffl:it o.r mol'h-g ai1 r b1 cambii n.n l 411n ~itlh 
1 ow tet1tper~tu f"e ,. far h15Uncl!>, 110 degrees Fal'lrerf e 1 t wii U1 ~ w1 nd 
gf 15 at n e:s per hou~r ( - 1i ) h tc1 iu·h ·1I1e1rrt m 11.:'hH l i ng e: t' f~ct t o 
'5·t i H a1 r a. -18 cte9rees Fa rMn ,1t . 

\ a geiflera·• nh, t.lie greatest ll'IC.refllerd.a.1 1ru:l"1!ue· 1n w1nd 
cri U 1 oc::cu r.$ wt'H!n • -~ nd of 5 h hi c:reii!!s es to iia mp11'1. Addi-
tfona. Uy 1 wat 1tr- c:o dll!·r;U :hu. 24'!1 t l 111e:s. t'. ne:r t.l'la.fl ,air .. tnu.s , 
th:e lbod.r e;ao h s,udd11m l y wlien c:- h;:al. prot c:t he eQl!J:t piTl@nt. h 
M!n!Ovf!d. ·1 f t e c.1 oll'I t ng undemeaith Is pen p 1 nt 'I 011 soaln~d. 

l..oc:a ] inj uir:J f'M~H; l"!g frmi, t;Ol.id h~ 1 ill c:.t~ded 1 ~ tl'le ge11er1c te 
frt:1$lb ii ·t.e-.. There ii!!re s~·veral degrees of danr g;e. Fr 10Stbtt.ei of 
tlhe· ieJi.tttm.I t 1 e-s. uni be uteg<ir-1 :z:e-d i ntD>::: 

- fron nip o;r 1nc:1 ph:·nt frl)$tbt t-e: c:tl~ r,.,ili~h rt.tedi b,1' 51i!dd'.en 1y 
blandiing or- !ii!lrl ternng of sl1n. 

Superl'ic: ia 1 frrostb 1.te:: s.k. 1 n till'$ a wuy or •Mt e a,p"~uanc:e 

ilU!d h f1 

- Dee~ t'ro5.tbi te :. t h.i uH are .r;o l d 1 IPil l , arod salt d; Ht re!!!el y 
seir ous. 1 n]u1ry' .. 

SJ5te-iic;; 1'1p~t ernh h uu.std by ex,po51lll"I! to free:z:1ng or :r»1tp1i dlly 
drop:p1ng ·t~pe:u.t.urc: .. It~ s,~to1u a.re usu1.Hy exhibited 1n fhii! 
stages · 1) ~Mivc:ring ,, Z) apatih.)', Ust l@nness,. s1e,phti!!in, 1.ndl 
( Slllfti~t. 1 s) r'.tP i:d ·COO H ng of tlil!! bo~y t ·O· 1 ess t rhan 9r5 de;gr-ees 
f.1hrc:n'he~u. ,, J) unc:ons ·c~ ou:s;rne.ss ,, g1l .1ny star~ 1 slow p l s.e 1 and 
·s 1 Oif res~ph·11t. or;y rate-, ·4) treC!:d ng of rtlt-e ·!:ic:t~it 1 es;. .and 
finill.)'t 5) d. Ith .. 

st.anlfard ref'e:rentll! tM>aU shou 1 d b~ 1cansul ted tor· sp!c. tf 1 c. f1 l"it 
a11ds trHU!ieJllitS. lt!dt c:a 1 Itel p lftlltst be ·obta 'I ned for· the more 
se:r1 ous c.ondit 11ons .• 

f.. [fld1i iciators o·r T~1 c E'xj:!OSlll're: E.rfe-cts 

- ab:serveidll e 

GhAn~:s, tn c.iomp 1 ed on sic ht di soo 1 ar1;t1' on 

lick of c:oordHillt.ton 

~- clh1nqes In ~·ill!'lor 

e:.:Cit!S'S "¥ii! ul haUani, pupiHar1 response 

' - 1 ,, 



·-·- c.M.nge:s in 5-peed1 1Pa!U. ·~r~ 

- ~on-Ob&~ryeable 

(f'.3mp Si 

1 rriU.l 1 on of ey~s: ~ st 1 n ~ or re.s r::i t rnory t n ic:t 

VU • 5U'9UR Y 

the heal th .and u fety Gf l"'l!S POliSe: 1P-11nr$ 10n'-e l are major cans ~ dent~ ons 
tn aH respcns(! operatf 10ll'IS .. Al 1 s:1te oper1t1on ;pla11n~ng - st. 1i11111;or
por.ate an ranalysb of thfl· 1!11.H,..dS lnwolvi:d a!'ld proc:e:dures 'fiClr pre
ve:nit1ng or r.1"1m1z1'ng1 th~ iris\ to 1)1!.f"S(mnel . The SU· · S.aifet)' Plu 
estta.bl1sJ1es the 5U'ety practtc: s 1"nd procHu:ru to he followed sa1 

that U!e 1111eUorc: and Hf ty of MOll"hf"'s 1:re protected,. The plan us:t 
eva ~ ua.te bot:h ttle n•t.~ re of ttiie: cflem1',c:1 l campaund.s p~sent "'"d other 
nanrds It.hat could a.ffec.t ll"Hpon·H· peN.annel. 



.PAAT ~ 

SITE E.Ni1R'I' Srn'«VE:Y' 4~01 RECONM,l SSANCE 

l • I HTROOOCT IOM 

TIU!! tum 11n1ti ;1Hy enttr1ng: t he· ~ 1 te h to acc~· l 1 s.h one or -re 
of tlte fo110111t~9 ~bJect t ves : 

~ Deter.mine t.he :hu111f"ds tlhat e~ ht or poterit 1a11 y e-.X'I st 1 f tec.t fog 
pubU(: health ., t he env1 !!'Ol\lliel'lt ., and respon,s. · pen·r;mrneL 

- 'le·tif y u h t t ng i nf O· - Hon ud/or' o'bt !11in 'Ii l'lf o:ma t 1 on 4bl)ut. the 
1 AC'I dent. 

~ Ev.a 1 uatl! ·t.ne nee-d r or pr(mpt m11 t.1 g1.t 1 on. 

- C'oHec.-t swpplementaJ ·lnfoma.Uon to cfeter-m1ne the nrety requfire~ 
ill!nt.1 for pr: li"~onnel t n1 t hi Hy ;111.d sw bseq111nt ].)' eoter h1g: t:he site~ 

B fore tine team itnte:rs ~e Ut,e, ·H mucl'I 1nfgn.ation as possible 
sh.cul di be ooHected. ctepend1ngi an th.-e U111e ~v•tlable, c.or:icr:roUg t.lie 
type of baurt!s . degtl!I!! ~:rf fhuilr'd.( 5) ., and rh ks •Ill! c:tt llUY e.x ht. 
&ased 111pan nar1 labl!I!!! . tnfaf'Nt·tr:m (s1111pping 1111n1fests ,, tra.nsportat.1oll 
p 11.cards. ex1 s·t1 ng ll'lecords 1 oonu. t nrer hlbe h 1 e.t c. :) ar on'-$1 t .e 
l'tudiies • the teiirll &1HsSie'S 'Ui.e ha.u rds, ,, determ111es th~ nHd t ·o go on
s~te, t!'id 1.d@nt:tftn f!~1t1.,al safety requtreaents. 

l l PREL.l!HlM!AR,Y OM-SITE !VALUAl [OK 

Tl'le 11nri t 1 a. l on ... s tte suirwey ts to detem1 rte 1 on a !P1re l il!!t ll"!try basts , 
h1urdo1.1s or pat nrth111.,y lrlraza.rda~s cond1th>r.s.. Thi 11a.h11 effort. ~" t.o 
r1r;>1dly ~ctent1 fy the 1~di.1t1 h.11.ards t.lirat .. y 1ff ect the pub Uc,, 
re:spon:u 1u1:rscume·t.. ai'i.d th• enw1ronmtnt. Of l!ii!Jor concem are tlie 
"ail O·r pa.tenth.l da,nq.e", ... f .r:c.., f i n,. uplosh1n. a.trbo,.n& c.'Ontaaa
in;ants .ind ·to t less~r degree rahthni •nd o;iygen d11r1c.1mt at.os
pher.H. 

A. Orga.11 k V1par-1 u1d GUM 

t f the type of organ1 c ·substance hivo hedl in a_in t ru::1 dtnt h Uown 
and the matef"ial h volttH~ or ·c:ao bectme l.irbo1"111e, ah· me1s1.u··1-
111ents fo,. organ1 e-s s.billiY'ld lbe Nide· ·"'i en cne ar !!!!!Ore 1ippt'Ct,Prtate-. 
prroperly cal H:irated survey tnStm"iJiftlents~ 

Whm the pres.encl! or types ·of ar-g1n1 c vapo-r-s/511.SH .are un'lc,ilown , 
tnstni.er:its s111ch H a photo1on"J:z.er (HNU Sys.tMS:*) ind/or a por
t1b 1 e gas c:hro1Nt:ograpn1 (F1aJ1.boro S,tStll!IH OVA*) • ·oper.ate'd 1 n tl'le 
totd !l"t!ada_,,t 1110de ~ sihou l d be; usedi t"1• detect oh]ant c ttlpClf's. 



U "t H Si pe-c: i c. CQli'IS · 1 tuent 5. ·Ci!i dent 1 f · E!!d', t ke Fleadout d l ~ 
c.ates tot ·~ 1 rborne $u'.bsun c:t to wl"I kl'! t 'he inst ryrnl!!nt i 5o 
res pc ,d 1 ng ~ ldl! - 1.f 1 e"t · o ~ t e h it! 1vh hH 1 vapor / gu c:cms ti -
1t1.11re-nt s, 1y pem i t Ule" t n·s -" ·nt s, t,o ~ c~ l ~ N1 edl to these 
~i.iMta,nces and us d ·ror re ·5pei:: ~ f c .;, ind aci::u r ate ar11a l y s, 1'!; .• 

Su ff 1 ~ ·;en~ dat a s l'IQUl d !be obt.a ~ ned lily t ing U1 11n1 t ·h l ·l!!ntry to 
map or urieen Oe s, U. 11!! for v r OLIS leveh of org~nh:: vapor-5>. 
Tbese g;ro·s s. mH:$1u·eml!!n ts lfliJ' be u s.ed on i!i p~ 11 m~ narry bu~ 1i t () ~ 
U det&~1 ne le:vl!!h of ptno1111e- l p1r"G!t c:t i on ,, 2:) esUbl hh SHe 
wo r ll: lOl\leh and J,) 5.e 1 ea. i;;a nd: dU.e ~ rO$ or re t.liloFa~g 
qua l tu:u vie • nd q. i!!!nt 1t at. he s - ud 1 ·l!!S • 

ltery M gh ~1dimgs o tl:le: u or OVA - y · h.o 'i ndfcdltl!! th. dh
P h 1i: ~"t of oii:yge - '°" t Me· pre sem:re ·O t us . . i b ~re '4!a.pors • 

B. lnorg~ni c. Va.poM an.d rG~5oe s: 

llhi! nuJlibc-r of rd 1 rl!!ct r 1d ng t mu -- nu w·i t ti thil!! C' p1b1 11 ty to 
d'!!lec:t ind qua nit 1 f 1 ll'lon~peoc1i 1 c: 1 norrg41'! tc vapou rHtd g~ $ie$ ·I :s, 
Ht raiely u - 1 t . PresienU1 !I 'th :H ' pMt.o'lonhe·r ,,.,$, yery 
H•i'ted det-tctiral'! ~1pabf1 H y _,h1 hl· the foxbor~ OVA l'iu, ncme-~ 
( Seti ~pendh I for c.nu•cteri ·5>tt~s.) . I ' !.pecHiii; hiorgan1 c.s ~,..,e 
kAOWl!'I or '$U$p.~cte:d to ble' Pl"ElS~nt 1• • U 'Ufi . . mts sh.oul d be riflacfe 
11!11th apptopr-h1te 1n5tl'Ullents, t f · v.11 l .. 1bl " .. Colo-ri111e·t rt c tubes 
are 0111 ;i pt'i c:t.1c.a1 tf su'bst1n.c:es 1p11esent •.re- :m:i•iil or can lbe 
!la rtowe<i t 10 • f C'W .. 

Al 1 t!'t...uglil rad!1!It1 on m:o 1 t.o:r1 ng i s not rnl!Cil!!S n ry for .a. 11 t"Hponses i • 

, t 'Shaul d be t 1'!(.0't1pout•l!d h1 the 1 B1 t h.1 survey 1111tieri!! r-ad fl aact he 
11Mter1ah aoy be. pt-l!Hrn.t - for example: , t'1t<·es .at. wa.rSlouses or 
haur¢ou5. :•at.er-ii it'l ttOl"4!11Je: faid 1 tt ~ ·es · tra nsporut 1 on inc. tduts 
trnvo 1 vtng 11,1nknow.n matier1a l s 1 or a:l>andtmeci wute s1 tH. 

HCtNiiA 1 lb1c'k:grrou111d. ecir:pasuir -irate for g111111oa r~dUt 1 on 1s • pgi rox
h M.te: y 0 .01 to O .. (}2 m1 l 11 roentgen per :hou1r 1(11'R/iht') on • gt.trma 
su tve-y 1 rn ·s.tn.ent L Mo.rt ~ c:ont 1 n:ue- v1th el !!viated rr~. d 'iilit,fon
t-•osure 1rates ; lhawe'fert H the- e1xp0Hre-nt.e· inc:r·eases ·to :l~S 
·t 1111es. 40011e· g1 , ibulc;ground,. .1 qua 1 t f i ed hea 1th rphy.s i r:; t st. slhau1 d 
be c:ons,ulted. At no. t1H should W,Ort cont1nue wt~ an Hp<1su~ 
r4rte or 10 itdt,t;hr or aba'4'e! ..-1 t'.haut tlil!! a.d~1 c.e: of ti ttea l th physk1 ·st .. 
EJPA •s O'ff1c.e of A·1 r 1, 'N01H r111d Rl.d.htton tfliS i"t!i.rt:Hattan 1pe<:1i1Hsts 
~n eul'! Re-gfon,. ,u; well •s at Iii 1dquairters ,, Hont·gomery, Allb•N,., 
nd Las Y"gu . Ne.Hda~ to as:sht. The aibn"c of ga~ red.h19s 
a~we bu:li:ground s l'lou l d ttat be t nterprl!:tied n tile GOll(J l ete- 1.1bs1erice· 
1Df il"i.dfontivf:ty. Rild1Het1 Vi!; aate:r1al5. eml t't. 1ng: l ow~n· l'9Y ga.ttl;e 

+The 111se of' any trl ·de n1 s doe~ not t . ·1y the~f" ~ndonemel'!t bry the U,.:S .. 
[nv1 rranrnenta.1 Ptotl!Ct ~ Clll'i: Agl!!nc:y .. 



llQ , al p:ha , or beta. tl"a. d: ~ at I on y be preserit: •. but tor ai 1n111mbe,. of 
r~son s. may not ca.use 41 ruponse a tile ·1 Mtru nt . um I ess 
111 r borne ~ tlhe5e· 1rad toa·c:t i \le mater-i a 1 s s.Mu 1 d present •1i !'! ~ 111~ 1 
Iii• :niird , but .mor11 thorough :S1uri.re-.ys s.11au 1 d bif!! c:o.nducted n s 1 t e 
·operra.t 1i on!S. cont 11111.i e to c.o -1 etel :y r t11h· Olit t .ne prresernf;e· of any 
nd1 oac:t i ve m1t•ell"i i l • 

Q. o~ygen ~~f.1c1en'~ 

lltoraaJ a1 r contilins about 20 .. SI lby v.ohmi! of o~ygen. At iar 
·b~ 1 ow 19: . S·'I 0:'4,)'gen 1 ~ r- su1pp 1 ·1 ed resp i rat.ory p rotect1 ve e:qu1 pme-l!lt 
ts. n e;Qed •. OJ1:ygen measuremc:nt ;s; .ar-11! of ,air Heu hr 1!JJ1Port,a!l.Ce· r or 
war le b1 enc hniedl spi;C:I!! '~ l OW<- lyhl,g 11 ru.s. or • n tne v1 f;tnity o t 
ac:c:tdeAh tha·t. liiave p r-od:uci!d hi!aw 1·.er-t'l:laft--11 r tta·pors ~l'!. i 1ch c:oul d 
·d 1sp1 a c;e ambient a 1 r.. th.eH o:cyg1;n def, c:~ en.t .1.-.e~'S are a. t so pr-t i! 
luca.Uans frrr ut.tng f111rt~H o'gantc "4por and. t.timbust.tb1~ gn 

_ .-~u l"i!l"l'le:nts , sfoc: Ule 11 r hais bee·n d hph,c:@d b<y other sub
sunc: s. O:qrgen-.enr1 c::tied atmospheres 1 ncrr-.eu tne potef!t i a 1. tor 
ftr-es . 

E... c·Qlllb1r!.t i bl e GHe:s 

Tiit . pr:ne~ee or ab:s.ence of Cbil'lbl!l.st.t b 1 e- Y'i'llpon or gues -st. !be 
ct.etem~ ned.. If n:adt ngs .apprnach or- e.xc.eed lO:t of tr.e 1 OW!r 
u p1l 0-cS he Hnn. (LEl) t ut reme uut i 011 .s,trou h i! he eiJl!erc t s·ed t n 
Gont ~nut ng ·the t 111vut i 1g•t·ioni.. [ f read1 n.gs •PP roac:Jh or- ex·c:eed 2:SS, 
LEL ,. peNionn1l sh.oi.hl be· lli!1 thdraWlil h&edhtre1 ~.)'. B-efore r~:.u1111h9 
a.ny on .. s t t ac.t 1 v1 t1 est prQj~c:t. pl! rsonn1 1 1 n cornsu1l tat. t Oti with 
xpert'S 1 n n re or 1eJtPl cs.ton p.rev.en.t 1 on mus.t deve l o,p p r,oo~durn 

·tor C:C)r.t 1 nu1 ng op:e rat i 4ns. 

F. 'Y1i s;u.a I Observat 101H 

IWhU ~ oni.-s 1te., tn" t nit th 1 entl')' t11t1 _ :s noul d N ke vU.i,m& 1 obs r-
n :t1i ons 'lfh1ch, 'Mould twe 'lp tn ewa1ttat1n.g 1. 1:te haurdS:1 tor ex1111p1h:,. 
d 1d r1 s.h >0r o.t hel" .ti'I t111. ls i 1 ud rHtuir-e5 ~ w1111d dt r~t ton~ 1abe11 
·on canta1 neir.s t nd1~at.f11.g HP 1 ash • n1m;a:bhi·,. t.o:id c ,, or- c:orr»as.1 V·e
!IAterhls; c;ondi t.1 ons c:onduc1 11 to sp1h:Sh or contac.t wt th uco'1-
f1 ned 11 q.u1 ds ,, :si 1 u:dgu,. or 5olt ds: •nd or.Mr 9fJft ira1 c.iond1 tt ons. 

G.. Ot rec:.t-ReadJng [nstrUDenU 

;. ~arr1 ty of tod t .l'f r po 11 uUnts, ( t n:c 1 ud t ng Oflgln it, and t n~ 
organic npctr5 i gas,es. • or part ~ ·c:ui 1 ates) can be p i!'Clduced at a for 
e:icuple., ab11tdonre.d flitlHte 51't-es ·: fires at che.tc:al 111nufac:.tuu•1ng, 
narag·e·. rreprOi:e:u.tng ,. CH' for.111111l1.t.fog f1c;.n tttHi. or f1rrn fn\to1-
"Vhig pes:t 11c1 du. D1 r'e"Ct-r~•d~ ng ft 11tl d fost.n.enits ·•11 l not 
deiect or "' •sure l l 1 of th.H iubshnces. Thus. n11g1t 1 ve 
readtngs sl'n1uld f!ot be· '1.nte~reted u tlh!e' c.omp'ieti!: .1bs nee af 
.a~ rbonn tox1 c suMtancH. Vt: r1f1C1t 1 ol'! or mieg1:tht11 results an 



ol"!ly be· done b1 coUe·ct i ng ai 1r H lu. ~nd a11al1z:h~9 Ui.em i 11 & 
11bornor-y. 

I. I E + OTHER CONS I DERJiT IONS 

A. In U 1 a I Su ll'Y :)' s 

1 n genc-ra l ., th.e i n H h I entry h c.on·s 1 de·red a re ht l vi! 11 r41 pi d 
sc:re-eni rig prOCHS for c.o 11 eu 1 ng !) r- i!! ·~ L 1 nary di11ta 1an $1;'U · l:!ua rd s, 

Tl.le t fimei needed t •o c:ondU'Ct t l:!tt 1 ri 1 t la i surv·e1 d.ape:ndls on1 t lne 
urg;ency o·r the s H:u:~tt o: .. .ty 1>e of inc. i d~nt. 1 dcrmat I en nee:cted. 
s h .e of ~ ite. awa U.a.b n 1 ty of re!5or.i re~!. , and uve 1 of lPircit~c:U ori 
re:qu fl re<J f or ·t ni Ha~ u1t.ry pe r-sMne I.. Col'llseQl!l en~ 1 y , 11" 1 ti a I 
su rH·y·s. i ne:-e di hour~ ~r days t ·D c:om.p 1 et e a ndl con s.1 s.t of mli)i'"I!! 
tlhill!l'! one· i!l\ttry . 

'8 . P'li' I or tty fut l n 1't. 1.i1J 1 Enit""Y ,lifani t>0r-i n9 

Of. t llliiii!!d11.te- eo11~e rn to 1 A 1t11 l entry pe rsonne J -tre atmos ph-er1 c. 
Qorid·1 U ons '!'li!1 ch c.ou Id 1 rfed tl'ie tr· 1111M!d 14te sa fi!!ty. Tliie'S.e· 
co.ndJt11•ons .aire .ah·boline toxic. subst:aneu, it oolll!tiU1. b ~e g~se::s. Oir 
1t1:pors 1 hick of o:ic,ygen. ud. to a ·1eue·r ext ·l!!i"lt. ~ 1on1ztng- ,.1.d.ta~ 
·t 1 on4 I? i" 'I ol'"11t i es fa,. Mn 1·tor1 ng these pot nt1 al liu:airds t bouhl 
be H tab H s Med a.ft i!!I'" a ·ca r~·f u 1 e wa 1 u&t.1··on o·r c.ond1 t1 ans :. 

Wh.en the tjlpe· or rnatert a~ 1nvo1 ved l n u t nd de111t ts i dent 11·, ed 
ind Us re 1 ene- t nto the: MV 1 ronment. su.s p&eted O'r 11.n.owr.. ,, ttie 
mete: th 1 '' $ ctiemie~ l /ph,)'~ '' u I p rop1ertJ es a:r. - the p~va. H t n.g weather 
coruU t tans _.,. lhl!!: 1 ·p d&te rm1 !'le thl!! ·o.-.der of imQri i t.orfog·. A11 unk.riciw.n 
:sub'SUPt.e or sitHtion p~sents a mgre d1 ff kul t montt or1n.g 
probl~. 

In gen ra·i, fOt j)ocu· ~y veritth.led spaces - bu U dfogs, SIJtp.•s 
hO·l ds. J boxi::1.r s • Qi'" 'bu l le tanks - wi- f eti rnu-s.t be ·ent&red. ·eomtiust t b 1 e 
111pars/9i111SU and o.11.y9er:i-der1 c'le:111t at.DoSplU!-res shou 1 d tie rt10n1 ta·re:d 
f 1i n:t 11111 th te.a.1 llM:IJbers ~ear 1 ng, as a ffl f nt _ 11 l .eve l B protect 1 ve 
eqi.r1irp.ent. (l1.v1·1 s of P rot.ec:.t f on ai 1~ des cl"'i bed 1 n P.airt S). To~:k 
g.ases/wa9ars .and radh.t h:in, unl us k 111own rial to be present 
11. ~ou 1 d !be 111enut>ed nHt: . 

'For Oi;!ei'I, ~ 11a'¥ent11 ~t ·ed l .rHS 1 ·COll'lbu It 1 b ~ e ga.U'.$ and 01.X.)'gen 
def tc:tef!C:t .air-,e l Hser lhil.Uli"llls., u1d lf"ieqUJt r-e l ewer plf"i or 1 ty. 
~ewer~ 1rreas Of l &1i1 r ·! 1eva.t1 lfln on .. 11.1 te (such n d 1 td1es amd 
~uH~ys;) aod ~lbiilnd atr1H$ may hive ol;llbusUble g:U •btuir s, 1ril 
a-ddiU;t on to tioxte warpors or gHe5. ~ndl la·c:k 5uffte.1e.nt oicygeP to 
·s.u'Sta 1 n1 1 tfe ~ bit rr1 tea..nts sh:eu ld approac:h ind 111tun i tor when:ever" 
ipi»s1ble from1 tliie upwind. area . 



C ., Per 1 od' c Mont t or1 ng 

Tli'le !llOl'll itor1 ng 51.! !"\le.)'·1 nia:d' du rtng the. 1 flit Hill°! s 1te entry phH~ 
.a:rtt far 1 pre.H•h!lry evi1 h111t1on of a.tmosph rh:: lhUtrdJS; .. -In semi!! 
5 jtu•t t on,:. .. 'tlte 11 rtt1onnat toJi obu 1 ined m1,y be sutrt c, tent to prec, l ude, 
1cti1n.mcna.l monHor1ng ... for xuaple. ii ·Chhrf"1il'le t ,an_ de:t m.triedl 
to be relusing "'"' dllor1ine .. ,.1teruts d'el&t . d dur-11119 t.l'ie 
tn1U1.1 11te survey c:;1l l ror a mc!f\e compre _ n.she ie:vall·1,1a.Uon .O'f 

lh1nrds Hd ua ly-s.es 'for spec.1 f1 c. c.ompone.nts • A progru aw 5t be 
Htab1 ~ $hl@d for monU:or~ rng. Hlllpl 1ngi 1 i.l'!d rewa 1u1.t·1 nrg h1:nl"ds for 
the dunt1on of 51,te operaiUo"s,. Since s.IU ut.'1/U les, an:d 
1111t>ithi!!r cond1t1 ons r;hang", a ~ant 1 rnuou l progran11 to, 111gn1 t tQi"' ltll'IO·S.e 

p .-1c cM.nC}~S - st bl!! 'hnple-mi!!nrte 1:1t.U 1211'!9 1 c.-1!1hi1111:tton ,of ' 
sut,t o-nirry s•mp1 t ng ~qu1 mt . persona 1 illllllr'I i'tOl"hi.g dn1 c-es. a.nd! 
p~l"'t 1od1 c; ,at"ea mon1t10r11119 •1th d t red-f'ell!d1 ng i nstr nt 5. . 

D.. Off-S,tte Man,ttor1ng irtd S1111npl1n.g 

Whene.vct poss t b le., atmaspnel"'i c. ti111.1rd$ • n the! 1 nn 11dJ uen.t to 
th on-51ti!! zome s:haul di be 111onttored ~th d1 rectareadh'g instru
.:nt'l., and & tr sap 1 es. s1to1,11 l d be t1_te:n b fare the t iU t ta 1 entry 
for· on .... stt: tn¥esttqat.tMs. Mt!iglthe i1115'tr!Jlient rrHdh1.gs on
stte s'.hou:ld, !'lift. 1b~ c.onstn1~ n d11:f111th tndk&tt,an:s of on-Ute 
c.ond1t tons 1 bl.It only anothe.rr p1 ece of fofoll"Ut·f,on to 1.n ht 1 !A 
the pt"tt!lt•~n1r1 eval~atton . 

~ . McHr9 t.cr1,ng [nstrwHnts, 

J,t b t!Dp~rnhe that peN.011.rne 1 1;u;fo9 aon f tori ng t ns,t 1NMnt5 be 
'ithQrcu1ghil,.)' fillmn 1i r 'llfUhi t:n~t,.. UJH. H111ittt. 1 ons ,, arndi op1r1t.1 ng 
d111"1cter1 st i cs. A 11 t,nstNRnt5 tu11ve 'i n11e-rr·en-t canst rt t nts t:n 
t he1 r abt 1 ny to det,ec.t ,11'!!d/or qulnt 1 fy ti\< lh1z.a!"'ds far wl'l'I ch 
they 1111e·re de$tgr:1ed., U.nhn t.rith'li!!d pi!!rscmnel use ·~nstrUtaents, end 
.ss<eu data rHdout w at r ha;z;ards uni be -grossly • ts fl nterpreted ., 
e!'ldlitgerhig t :he-a:lt~ and uf. ty or respOi'1$!i!! fPll!lrs:annel. [n 
addt t 1 on. on i1 t n.st~nu 1p;pA'Hdi for 'US'e t n lhu:1.nlous h'Kath>H 
slto1:1 1Cll be: und. unl ess c.on!bust tb-le gases or v.1pon are absent. 

F ., Ambten,t. .~\llosph&r1 c Co"c.~nt~l!t, t ans 

~Tl.J 1nd~cit1 on of atm.o!ip!her1 c, hu11!"ds - ta~ k 1ub1tanc11:$. iCOiibu.s
t t bl e SIHH. lilC~ rOf OX)'gfln. 111.d i'illdiat.ton d1ould be. w ~ el!fi!!di H . ii 
:si gf!I 'to pn:ic;reed 1111ft.'h cue: 1nd: de H ber&t ton. Read t"~ hldt c&t 111ng 
nonexip 1 os he: ,1tml).s;ph1re5 , 1011111 conce.ntr1.t·11on$ of ~01 t G suM.tl_.nces •. 
1ar- other condttt.ans; !llb' 1i i'lcr-ease ctr decrease ·s.uddenly, clltngtillg 
tile as:s,.octlted rrUt.s. E:11.t f'te:l!lle cut.fo111 shoul d be exerc1ucil ,.rn 
cont.1 m.ii1ngi su.ney.S; when ID)' ttlilospl'lert i: h'&H rd$, treo 1 nd kited ., 



TABLE 4- . 

1:DtOSP:iiEft I c H' ZAAD mu a £"LI.NE s 

C ustib le as i nd c:ator Exp• os 1 ve 
1· - sphere 

iHHat1on 

hnb ·ent Leve 1 

< 10~ l'EL 

< 19.si 

Cont lllUe· i n..,est i gat G 
with •C:ilUt 01)5. 

Co.nt1nu on~s tte 
mon1tortng w1th ex reme 
cautto~ as h1gh • 1 ~l s 
iaire e nt-Quntere:-

hp l os on ha ta rd; i hdr.a,1 
frc:Mn are --ediately •. 

Monitor w:ea.ri IHJ SC8A. 
NOTE : C · us·t 1 b I gn 
~ead1 ~gs ate ~ot v 1 d 
~n 1 .. - spli~res ~1t~ 
< H .si o~ygen. 

l '9 .SS·-2'5'1 Cont 1 nue 1i l"IY·eH i g~lt ~ an w 11 
caut i o • SCB..i\ t1ot t1eed dl 1 

b~$ed & oxygen content 
or:i ly. 

> 2~ .OS IU St:Oi'lit 11 nu:e I ns;p e~t i Ql'l ~ 
f~ rfl hanird. potent ial -
Cons.r.1'1 t speci a 11 $t • 

< 1 I /ihl" Contifiu~ f nvestf9~tion. 
If rad1 u. ~on is de·tect:ed 
above b1cic 1gir·ot1 nd! 1eve1 s: ., 
ti'! h ·51 gn ui·h!.s the prH en< 
Qf pGU 1ib '~ l'ild1at1 on .'!5.0UI 

at ·tM s l e"e l • :are thor-ot 
11110nt tor tn h i't1v1sab1 e ~ 
Ca su l!t tth a 
health pnysf c1st. 

) lQi lfiR./li r Potent i a 1 :radi t 1 on Uil re 
1H 1aoua.t!I!! :s 1 te. Cc t. i rau:e 
t 1or1 1n91 a ly op on ·t,h ~ .tiid.11 t c 
of a: h1ht:li tli ptvys 111c: :s. t .. 



Moni tciri ng E·qu1 pment. 

Ill ot·o 11t1ni ut i on 
-dl:tKtOll' {P'.[Oi) 

Flt ~on1 zat 1on 
d!ftcctor (f ID) 

Ol"'gan c. a rad 
I n:o:rgra n 1 c. 
wa!POr'S/ga H·S 

Org1nt c 
vrapont .uu 

ID-2 1 

D p rids. oli'I 
cJ1em1i~ l 

1) D!pe d:!I 
Sl)'eC. H 

2') fotl.1 
ASpO Se 
mode 

"l} Deperi.ds a 
ctiemtiu.• 

2) ll'otl~ 
f'HP · H 
!!tOd'~ 

Co su·m t sU:nda 1Fd 
ref er~nu manua I for· 
a· 1 ~ c:·on C@-f!lt rat t ons/ 
to.xi c ~t,)' data . 

consult stand11rd 
~f er-en~e imir.t\!(111 s 
far a1r ~oncentratio"~j 
tox. 1c1 t)' id&ti1~ 

Co:rn:s 1,11 l t EPA Sundra1n:I 
~ern i119 Saf·cty Gu de~ 

Consult s:taMardi re'fe.r.c 
iq;ntt.a 1 s for 1 ti r 1Ccmt0en· 
tf"'i.t i ons/tox t c, t ty data.. 

ConsuH 'EP'A .Standrard 
Qpetat·fng Saf·et..)" Gutd!. 



PART ·5 

S U'E EHT.Rl l...EVE1'S Of PRl)'flECTJON: 

I • l HJROOOCT lO -

'PerSOi'I me l must •Yir prot !flct ~ ve equ 1 ipment wtn111 resp~s e act i v1 t t es 
involve natNn oir su.spe-cted. ataos.r;iheir1c c:onU"'foaUon~ wlilen wa1pors ~ 
gases. ar p:art:kul t.es m.a.y be 9erierat11!!d by ~.1h acth~t 11es,. Of' wlile:n 
d!1 rect c.onuct "'~ t .h s'k. h11 ... af feet i ng SI.ii b stariu;:e:s 1AJ <i(CU ir. FuH f .ace
p1 e~e f°'eSpi .-uors pt--ote~t lungs • ·gast ro1nte:st1 na.1 ·tract ~ andl ~yes 
a.ga 1 n st a i irborrne tox 1 ci1111'1rts. Che. ca 1 ~ res 1 stan.t c.1 ot hi ng p,rot.ec.ts th 
s,k in from c:anti1ct lll1t h s ~ n-de'.'St n,,ct he and -absOt"ba.b le c.henf(:a 1 ~ ~ 
Good ·pe 1rst1na~ hygt~ne li 1t.s or !Prevent~ hlgest iOI) of .at er1~ l. 

'Eq1,i1 t piaent t ·o pr>ot ect the ibt)dy a.g·~1 ru.t CA:1ntairt with tnown or- ant. t e 1 ~ 
1pated to11. t c c.het1t cal s !has be-in ·cU vf dedl t nta· f cur cate.gor-1 es a tcord 1 ng 
ta1 the: degree of ·p H ·tec.t 1 on 1:f forded: 

- Level A:: Shau 1 d be worn 'fhen the h1 gften l eve 1 of res:P 1i r.at ory , 
slk 1 n.. 111111d eye prct.1.ct 1 on 1 ~ 111eedect. 

- . L~~e 1 B: Shaul 1d !be wo ll"ll\ whl!!:n the M ghest ~eve 1 c·f resp1 ratory 
pr-ot edlon i 1 nee:d'.ed t but 1 1,unr- 1eive1 of st.1 n pirotl!!:ct t,on ~ 

- lewe:1 C: SJ!lould be WCH"lll lfdlen the C.t'it1erh ·ror :using afr-p1,u•Uy·fi ng 
irHpt r-ato:rs are .et .. 

- Leo;e1 Di· Should . be: 'llftll"'fll only as .a worlc: un1fol"I!!! and Rot on any 
site: •1th resptntor)' or- d1n huards. lt prov·tdH n~ p-rotectton 
l:gai ll'l'St chem1ca1 ha.zards.. 

Hl·e Le.vel of Prctect1on selected shnl d !be 'based on: 

.. Type .iJnd l!le'liSu:red concMtr.1t1 an of the c.l:lmt ca 1 substance 
in the bi l!!:nt .1mospltere ai'ld it$ to·xi c.1 ty. 

- PatimUa1, for eziposu,ri! to suUUflces tn i1tr- 1, sphi:Shes of Hql)Jl1ds., 
·Of' other d1'rect contae;t •Uh uteir1al ttue t4< wort l>tt1ng dane. 

tn s Uuiat 1i ons .-heiri! th!' t.ype of chemi ca 1 , concentrrat hm • ~nd 
pO<SstbtHt1u of cltl111Uct a:re not '.knCHm1 the appr-opr1ate L1!'vel of 
Pl"Ot,ec.Uon must H: selected hued on profe:utonal e:w:per'ience aind 
judg111nt untU the huardi; cao be betterr 1dut1 fted .. 

WM le 1i:iersonnel prvtecttve eq,u1pneot !f'leduces the potenttal f ·oir (01\tlct 
wtth: tGJ;1C: substance!,. en:suMng th.e hul'thi 11111d safety of fi!:s.panders, 
requ,h ·H, 1n add~ti ·on . safe wort prac.ttc1H.1 cf c;,antim1n..aUon ., s1t.e 
e ~tr'Y prctoc:o ls. arnd otner safety proced~n:s. Tog;!ther.. these prov1 de 
an ~ ~tegra.t<@d app,roac:h for rectu:c:.1ng ha.rm tio wort 1ers .. 



ll 4 LEVELS OF PROTECT[QM 

A. lev!.1 A. Protect.ion1 

l. Petsanne:ll p rot,ect.1ve equi pm&.nt 

- Suppl 1ed.1-41 r re:Sp1l rator 1p~1.-.ow~d b:t' th1e< IUne S1fet.y and 
Health Amtnhtr,1Uon (MSHA) and Mat1,an11 lMt'i'tutie for 
Occupat·t·onal Safet:t and tfea'l th OUOSH). 
Resp~rators !NY be ; 

-- pnes,su,re-demanid t s•:U ... c:onta1 :ned! breilth1 ing ,1ppa n.tus 
(SCBA.) 

or 

pressu rre:-dmand, a1 r .. 111 ne rc:s.p 1 r .ator (wt th esa.pe bott 1 e· 
for UDed1ately Dangerous to Ltf'e and Health (ID~} or 
patent111 ·for IDLH atmos~her-e) 

- Ful b' encap,sulilt'tng chen~ c.al-reshtant, su1t 

- Co\fe,r.1.l ll s,* 

.. Gloves (inner) iii ctiadcal-,reshtaJtt 

- !ootsti ehetlltal- res,1sUfl't1 .stee1 toe ud shut. · (!Dependfng· 
on su ~t ccntt..,.rt 1 an, worn over ar under si:t :t. !boot ) 

- th rd hat._. {11Jt1der suU} 

- Dfspou:ble ,gloves l!Ad boot cave:rs• (Varn uwet fully tnc1pi-
sl!l:'lat1ng su·tt} 

- Cool ~ 1119 1unU• 

- 2-·1111 radto, ,c:omu"i~ttans• (inherently safe) 

2. crtter1 a. f.or sel ec:.ti Ol\I, 

111eet·tngi lny 1of trine ·c.t1ite.Mia .arraot:s ue of l ·1r1el A 
Pratectton: 

,_ th11· chm~a 1 substantt has, bff.n 1dent1 'f'~ed 111d requi ns 
t~ ht ghest 1 e;e-1 of protect t 01:11 for st 1 n, QeS 111 •~d the 
nt.spi tat.Ory system: based on,: 

-- 11e.asured (or· potenUa] f 'al"} high conc:1:nt 1t,1,t ·tcm of 

! 



stte opera.th:ms a111-'d 'llK!r'k fu:net·lom.s fovo l'ves Mg1i\ 
pot~nt. f ,111 far" sp 1,Hh"' t11Mrs;1011, ori Hposure t 1a un
@Xpected it.aljlars. gHes 1 or· p.!1 rt:.1cu:1 at. s of 1111tftl"ta:1 s 
h1ghlji 'tOX'IC 'trill the sk1n .. 

- Substaince:s w1th a h1 gh de·g.re-e of huard to t.liu~ sk hi ue 
lknawn ar 11.1sp1chd ti::li be p1l"'f:isent, and sk1o con1Uc.t h 
possible,. 

- Oper-&t:lor.tS ~st 1be cond'.uct,l!d 1n c~nftn!.d, paol"ly vent~-
1 atlld a reu unt 11 t'he a.b<s.ence of sub<sttncl!:s requt r·t ng 
Leve 1 A prot·ed 1011 1 s detemf ned. 

- 'Di r«t re1dtng:s on fteld :Fh• tc:in1.ut·ton Dec.tors (PID) or 
Phato·Soo1tat1 Of! Detector-s < P ID) ad s, bd 1 ar 1 ns,t.ru.nt s 
1:ndtcah h1 gh 1 eve'l s <01f urnl 1dent t ft ed v1~ot's 1 nd g:ase:s t n 
tli.e· at,.. (SH App1nd!1 xes I and [ '[ . ) 

l. Gu 1 dance' uni sie 1 ec.t.1·on 

1. Fu11y encap1u1at1ng su1ts are prt.mart1y destgn~d to 
prov1 de t H:S or- v11por- U g}lt lbur"'i·er bttween tti.-e w,eare·r 
11nd .1taiosp1tlcrt c con.ta.ii n•n.ts.. Tlilere·fare leHl A h 1gen
er"a 111.J worin w',l'um M gh c.oncent.ratfi OflS. of 1.1.rborrte· sub
stances a~ ik:nciwn or.· thought to lbe p1resent and t 'MH.!
Slitbst.ances c:.ould sev.l!:rely eff:ett the sktn. StM:e tevel A 
.tl!'qui res the ll:Se err a se 1 f-con·til.1 n111d :b:re-atni ng apparat~s ~ 
the eyes .and resf) 1 r~tory s,ys;tm airte< 11 l s;D 110re p totect1:d. 

untt1 air- su,r.w·enh.n.ce da·ta are av.ail.able to a:nht tn th!! 
select.1 on 01f the 11p-,p:rap r1 .1te L·e:ve 1 of Pr"Otect 1 on. th.e u:se 
·of l.eve·l A Ny have to be bas1ed an 1 nd1 rec:t ev 1 de.nee CJ1f 
t ne potent 1 al for il.b!!Ospherr1 c contaa1 n11t ·~ on ·or at her miean s 
of sk:.t n conrt1 .. c.t ·1111nh !U!Ve'f'e skin aff'ec't t ng :s:1111b:!iUll\lcH .. 

CandUtol'ls that 1111y nqu1 r-e l...eve1 A protec.Uon 1nc111.1de:: 

- .Confine<! s·2.a~s: . E.nclosed1 colilft.l'led, or pc:ior-ly 'Hnt11ated 
areas. lf'\e conltict we to lbu1 l d up g,f to:t t c v1porrs .. . g,$1@:51 c:ir 
partic.ul ates. ( bpl as 1 ve a,. a~y-gen,-d111:riet en.t atmospheres 
aho u·• mr-e ipr-obilble- t'n c:.onftM.d spaces -) C'onfined .space 
en·try dM:s not au.tOMUc111y warr1nt -ei1rtng Level A pr-o
tiecttOlll . ., but .shou1 d ·sene as a cue to c1refun1 constd!!ir 
,1nd ta Ju.st ify I l OWJ!I"' l @V1!!l ·Of p rotec.t'hln ... 

- SIJ:specl:ed/knawn h°t'§lhl X tox·k substances:: Vari au:s iub
mnc~s; tlhaf a:re 111gni11 toxk e.s~ciany through stin 



absorrprt ton ·for exarnp1e 1 fumriinrg corros hes, c:yanrt de c.orn... 
rpound.:1, can,r:;.ent l"ated pes:t 1 cfdes ., Depa.rt-:ment of Tran
spor-ttt.1 on Pohon •1 11 ut.er1a11, susp~.c:te.<I Cll"1Chta-gen1s t 
ind fnfeettous substances. uy be 1know or suspected to be 
tnvahed.. fteld 1nst.rw.enrt:s !QY n:at be naHable to, 
detect or qull'lt·fify at rr c.mc,!nt.rat.1ons of these 1111.tertral s .• 
Ulllrt t 1: these substan-ces a re 1denttf1 ed an:d corH;enit r1t tons 
•easured11 •xt ll'UI prartec.t11 cm 11ay be ineoe'.!.s.arry .. 

- ¥1 s1b1 e mt ss·t on:s ·: '°111i b 1 e a 1 r a1 :ss1 Ol"S f rm 1e1.1t1 ng 
cont111n111rs ar r11H road:/veMcuhr tank e:irs, u nll as 
siaoke ·from ·c::hmtcl.l 11 nts. an,dJ otihers ,. tndtc1te ·Mg'h 
potent:t 1.1 for ·c:onc.entrat 1,ons. o·r substances that cGtJ 1 d lbe 
•xtret1M11 res p1 ir1.tc11·,· or sk 1 in l\an.rds .• 

m Job funt:U 1an:s ;:; lnUUl site entries •"e generr.111:y w1lk
th1rougFis fn wM 1ch tns,tr.-enu rand. vU111a1 observat1ons, 
•t'e u:sed to N ke I preHi.fll'ill.l!"J' r!.V4hi&tia Of th-e hazards. 
[n ·tnit1d stte: •ntrhs. Le1'e1 A should be: warn Nften: 

·the re is a. p1rot>ab11 tty 'f ,ar e~pasu rr~ to M g:h con:
cel!litJl'&t 1 ans af vapors , gases,. or pa rt t cu, 1 atu .. 

... - substtnces are tcnown QI" susp c.ted of bei n:g1 ext re.e ly 
toxtc:. d1 rectly to the st1 n or by being •bscirbmil. 

Subseq111:1nt entrt es ·are to 1condgct the ru.n.y act 1v1t1 es needed 
to r-educe the envt r,omental 111P11ct of the i ncident.., LeYeh 
of Pratect1·0li far 1 at er OP>tr1t t Of!l S r1r11 t>ased net on Ty on data 1 
obt11t-ted f ir• the tn1itbl and subseq.uent env1i ron11ental: 110nt·-
t.or1 ngi., but al so. Ori> the pro'bab11 tty or oonta1:nlt ton .and @ase 
of deciontaat na.t1 on1.. · 

Exmple:S of s·t·tuaUQns 'liMre lt1v11l A his !been wan, 1.n1: 

- E°JICIHt1ng: of son 't10 Sll!q)le burt'ed dlnaS ·suspected Of 
cant,ai n1 ng 'h. t gh conce:n,trid 1 ul/'IJS of df 0;11t1 n .. 

.. Entiliring 1 clqud or· c'h.l ar1ne to rep•1l r 1. v11lue broken 1n a 
r.a t 1 road acct dent. 

.. H1nd11ng 1nd moving dr1m11 known to cont1rtn oteum~ 

... IRrespondtng to 1.cd·d nts tMoh,.1R!J1 eyantde. 1:rsertic. ud 'Lln ... 
d11 uted pest t .~ t de Si. 

b.,. Th"!' fu.Uy ncapsuht1ng sutt. prHtdes ·the MgiM:st degree of 
protectt on to sk f. n1. eye:J:, and resp t ,.,u,ory sys.t.. . u tne su t t 
ut•.r"Ui 1 res. hU chm1 cal s d'\I ri1ng t!be t1• the su tt f s worn. 
WhUe· Level A p:rovtdes ·ux1- or-otec.t:·t,an, 1111 ·sun .atert11 
•Y be raptd1y peN1e1te.d 11n;dl de9r1d:ed by c1trt1.1n ch1111eals 



1·r - enrreme ly Iii g 111 a i ,. e:onc:.ept ..-at h:ir.is 1p 1 as hes t or 1nmers i orn 
of boots ar gl ·oves h11 concentra.ted Hiqu~ds ·ar ·s. l ud9es . lh.ue 
H•i tat 1:ans s.ttal(li l d be recJ0911.hed whl!ln sp~c t fld ng the t.1pe or 
ru H 1 e-.ncap su. l ft1 ng: su 1 t . 1i111e111ev-e r flOU i bl e. the 1u t ·t 
mater-h l should be atclied. witli the !.ubsUnce 1'l h used 
to protect agiiost~ 

8.. Le.ve 1 B Prote.<Ctl an 

1. P~r-sonine l p rotec.t he equipment 

- SuP',Pl1 ed-a.1.r res pi r.ator (MSHA/HIOSK 1.pprrove-d). 
R espi r"a:tor~ ay be: 

- - p!Fi!ssur--e .. demand jo s.I!: 1., ~conta foed: bre.a.tM 1119 ap-pf:t"atu s 

-- pr@s.suW"1e~de1Hrnd a.1rHne: resp1iraitctr (with escape- b-{lttle 
tor [IOLH. or- pote111tial fgr IDtH, at•sphil!lr!I!:) 

- Chemical- res ts.taint c 1 GtM ng (oven H s and 1 ong-s l eewed 
j.ade:t; hoode-d. on.e or t'll!f(J-ph~c:e cnemh:111-sph.£h sult~ 
d1 sposabil ·ii!!· chem1 ca J .• rut st.an.t .. ·one-p1 ec.l!l su 1'ts) -

- 'Long c.aitt·On undm f"'Mletr* 

- Cc1111&raHs* 

.... G1 oves (aute·r) ,, c'ln•1ca1-res i: sta.nt. 

- Gl ovH ( 1 riner) , che t cal. resist.ant 

- !Boots {outer) , ctten1 u l-r-u1 t sta.nt ,, stee 1 toe and shank. 

- Sctot cowers (outer) .. cl'lem1 ca.1-re-s1St.an.t {d·hposa:bl 111:)'* 

.. iH.ard h.at ( f.ac·e sht e 1 d )* 

- 2-.Way rrld, o C:D!Tln!.!lil'h::::at.1 ans• {11nitrr1ns t Cl 1l y u ·re) 

2.. 1CrUerti1 for· sel~t1go 

*Opt.hmal 

1"e~tting any one of the-se c:r~t4! r1a warrant.s use of Lewe1 9 
pirotect ~an:: 

.. Ttl.e typ.-t: and atmosphi!r1 c. c0:ncentr.1t 1 on of tox1 c: Sl.l!bshnces 
tiu been, 1id ntif·,ed and requ1rres a h1gh level of irespt r1 ... 
tory p rotec.t~on. !but less sUn prot@ct1on than l ·e,ve-1 A. 
These wou. l d !be atllO'Sp'hel"leS + 



-- wt th c:a,ncentrat ~ 'on! [111T1e<d ta te 1 ;y D4nge:rou1s to life- and 
'.Heal th .. but ·1ubi.tane,e or conctr:it,-1th1n fo the air 
d:oes oot re-p ruen.t a :s;ewer-e· s k 1 n ha.:ia!f'ld 

or 

thit a.o riot mel!t t'he se1 erct hll'll cr1 t:erh. permi t.!t t ng the 
use of a1ir ... purU'yingi resp1 r·ata·rS. 

- The 1tmo·sph!u·re: co.nut ns 1 es s t~an 19 .5'1 OJt.)l,en .• 

- I.t ts 'Mg'h l:y unltk·i!'ly thilt the 'lllort b 1ng done will 9e1!!er-1te 
h1 gh c:,ancentrat1 Ol'llS 01f Hpor1" gaises OI" p.a rtt cu htes • or 
soh.shes of' 111ater1a1 that wH 1 1ff'ec:t tlhe sktn of· pe1rsann'!!l 
wH rt ng Lewe 1 B prot·ect ion. 

- Atmos:ph111trl c coi.centrat t on:s: of 111ntdenttft1ed wapon, or ga~es 
&r• fndicated •1 d1ir ct readtn.g!, on 1nstr.ents su,c.h 
as, th11 FID or P JD or s 11m1 1"" t nstri.uaents, 111 !but vap al"S. and 
gases a re not su:spect~d ·of co:ntl.1 n1 ng ht gh l 1ewe 1 s of 
Chmr~cah todc to S:le1n. (.See App-t:nd1xes l and U.) 

3. 6u1d.ante on ~election 

t. level B does n.ot 1.f·ford t.he 01111d.wn sk1n (a~. eye) pro
tl'Ct ion u d:aH. a fu 11 y enc1"1u 1at1 ng su t t. since the 
chm,11 ca~ - res.t :st.111t. ·c:.1 ot:1u ng ts lilOt co:nsidered 9.15. v.apor 1 

or part t cu 1.1te t1 ghrt. b1:wer,. 1 go-od qua 11 ty, hooded .. 
chm1 ca l-rui stant" 1one-p t ec.e g1nnent • •f tb taped Wir1 st, 
1nk.lt11 1 and h0t0d do!S pr-o.v·td'es 1 reasonabl ·e ·d'.egree of' 
pr-ote:ct1an agil.htst spl1shi!:s 1nd to lowe:r concentr1U1ons tn 
a1 r. At •ost 1.b.lndO.J11ed haza rdous .a:ste st tes ,, iJlb.1 ent 
l'taosp.her1 c; ga:s. or vapor 1eve1s hue mat approached concen
ttati orts s,u.ff1c.1ent 'ly Mg;t:i to llflrrut Lev.el A. p 1rotect1on~ 
ln al l but ·l few c1 rcWDStances (-mue h1g;l'll,y toxk 1111der
i11 s are 11US!1Htct.ed) Lewel ! should prc¥1d• Ue protect1on 
n.eedH for- tn1t·h .1 en.try. SubHqu.11nt operattoH at a s~te 
1requt re .a reHa 1uat11 on of Leve 1 B protect·t on b&sed on U1;11: 
prablb1Hty or betng splashed b1 c:hm1eals, thet r effect 
on the sJc1 ri. th.~ pruert.c.e of hatd-to-det•ct a:t r C1ant1 hn
t na,nts, o,. the gene-rat 1 on 10.r h1 ghily to:it1 c gu11s, wapors •. 
or pall't1cuh.tes, due to thle' wo·rlc. betng done. 

b. The cheii1 ca~ - res, t st11At c 1 ot.h1 ng reqUJt red t n Lewe 1 B h 
l!Yiltll.bl a 1n a w1de "lar1i11:ty ot styl iu,, .atert'ah. conrtn1c
tton · 
deta. t l " and pen1e1b·t 11 ty. One or tw.-p1 ece g11rwents. 11 ll"e 
1111tlabl• w1th ur _,tthGut " ~ ods• E:Usposal sutts wtt'l:I a 
vu•'t iti.Y of ·f.1br1es; and design d11rtct.tl"httcs, 1.re 11 so 
&'f·l~ labh: . Taping Joints b-etwee:n tne gloves, IX!ots a.ndJ 
Slllitt, and fbe·tween l!lood and res.p1 r .1tc:ir reduces the iJ:!O:i•· 
st't>Hty 



for s.pluh a.nd wa:par a·r 9·as pemetr11tt'ion. llhe~e fae.tor-s 
ilnd arth.'!1r ~e· l1 !!'ct ·~ ·an c: II'~ terh. a 11 a ff,ec.t Ut'! degree o·t 
protec.t1on affnrded .. t herefore, ·ii spech1 tst slhoul d 
u 1 t!'c.t t ne mast e l"fet::.t hte c ne~ c.ai ·~ -res 1i su.nt t1 1ot.M n.g 
bilH~dl 0;n t ne ik.now.n Oil' .ant 1c.1 pill.led, hU :aJtdS i9 i"ld J O'b ·funct 1 tl'l1 ~ 

Le-we'l B equ1 pment de-es. pf\Ovi des • lh1 gh 11ne-1 of p..rotttct:1; g,n 
to t he: re·:a;p ·~ r11t1:u·y tnd. G',ene ra 11 y ~ ·~ f i11 11 el f-c.G.nt a 1 ne.d 
brHthing appa.ratu:s 1s re~Ui 1 red 'f'or re,sp1 ratory pi'(Jte'Ct 'lon ,. 
sel ·l!!C~ 1 ng1 dt k.a·l-res i 'St.ant c.1. otlh 1' n~ (Leve 11 B) ratlier than 
a fi,iHy en1c.1pisuhtit1g sui'l (Uwel A) 15 bniM on ne-edh~g 
I ess ptot~t fon liii).il ~ n s. t. know.n or ant 1'1::: t p at.ed ~u lbs.itaneie.s 
a.f'fecU.ng the sic h11. Len 1 S st 'In protect ten i's: H l ·1u::te<l 
by: 

- Camp11 r f n g t!he c:m1 c:e~·t rat icn~:s. of t.no"n or 1dernt1 f 't edl 
·su b.stanc:es t n ,, i r 11d th sk t n t o.x fl c. 1 ty data. 

illete!/"111 ni1 ng the pl"eS enc.e of · substanc.·e:s thl!lt a r!! dt.~truc
t 1 '11 1! t.o or- irHdl111 abs;or-bed th raugh! the st.1 n by 'I t quid 
SiplH.heS~ Unil!!Xp~U.d h1gh lHlih of gases. . vapor~ - Or 
part 1 cul ates ., or athe.r -eans. of d·I rec.t 1co111rtac.t. 

- AueHfog t.l'le e:tf<ed of the· siulb5ta.nce (at ~'t:S measure:~ 
a 1 r .c;oncent rn i o:n:s, or- piat!nt 1a.1 tor 5'P t asli1'09) on the 
siu11 areas 1 eft u1npt0t ect ed b.Y' ,c:htm1c111 ... ir,i·fstar-1t 
cl oith1ng... A hoadN ga.rme·nt. taped to1 the mnk. , and 
boots and 51!l ove:s tape:<! 't1a1 t lhe :su1 t further r~ducH nea 
of exp<O·Sil!lre .•. 

c... :For- t n1t11a l :i i te entry and reconna ts u.nc11 at an opm st t.e • 
. 1ppro1.C:h t ng w:he:neve·ll' .PoS'S 'fib 1 e ·from upwt nd 1, leitilt 1 B pr'·l:)tec
·t ton (wtt.l'I, gaod. qua11 ty t h'Ooded., theMt c.a l .. re:s: h:tant cloth
f ng) sh0\11 d :protec.t l"Hpo.n>Si. :per'SiOJiTiel t . p!f'(IV1 d'11ng thil!! 
CJam:l1t1ons d"sc.ribed tn s,elecUrng 'Lew-el A are- known or
j 1,1.dg!:G t 10 bie: a.b5 mt. 

t . lewe1 C Protection 

l.. Personnel l)rot.eGti 11e eciut pment 

- At .... . purtfy1 ng n=spt t at.or,, fu11-f.1c11: IJ cao1 stie.r-.equt pp!!!d 
(MSHA/IHOSH ~pprav.ed) 

- Chemri i::.a l- rest stut c·1otlh1i ng (cove: ra l ~: s; hooded 1 on11~pi e:ce 
or t~o-ph:ca cht:m.f 1cal ·splash. 11utti c..he1111cat-resistant hll)Cld 
and tprcn: dt spasab 1 e ·C:het1t ca ·~ -·rH 1 s.tant tove-ra 11 s) 

- Cover"a 11 s* 

-· Long cotton u:nde-ll"'fft.r· .. 

- G l0111es (outer) ,, c:lh11mh:a 1 - res Utut 



.. G1 oves ( 1: Mer) , chem1: ca 1 ~res ts·tant • 

- Boots (outer).. CJtrie•tca\-r,est u .anti, stHl ttD! and sh1nk. 

- Boat cov~rs (outer), ch!1111ca1-res t stant (d 1s1paub le)'* 

* t:lard h1.t (fan s1'11htldtr} 

- Esearpe .asl • 

- ·2.-ill•Y r•di o C.DITllltl.rr1caU Cln S1il {inherently Hf111) 

2. Cr1ter1a for selection 

Keet t ng a 11 of thHe cr1 ter1 a ipeMtt.s IJ:Se of LeH1 C pfl"I01tec
t ton: 

- 0-.ygen ·c:orncentnt1ons are ftOt leu 'th111 19 •. S'S by i;o1 utae·. 

- fleuur'M a ·~ r cc:mc&rnt r1t 1 ons of 1 cf1nt.1 ·r1ed subst1.nces. •f 11 
be red.uc'!d by the rup1 r·ator below the su!b$tince! :s ·t:hres 
lhold Hmr1t ·via_lue CllV) 1.nd ·ttie oonc.entratton h: 11dth1,n 
the :seni ·ce l1•1t of the c•n1 st·er. 

- ·.At11101,phe:t1 c: conU•t n•nt concenittati Ol'IS do mot ex.eeed! EDlM 
level$. 

- Atmios!p:l\lert c co,.ta.t nants. Hq,u t d spl uhes. or- other 
cUrect c:ont1.c.t w1n niot 11<1ve""1:ly .1,tf~t any body .1r111. 

1 eft unprotected b.)' chemrf 1Ci 1 - ll'es ht ant cl at Ming. 

- Job fu.nct.tans du not. reqt1:t l!"llt self-ca1i1ta.tnl!d brttlthh11g, 
.1.ppl:t.ltU'S. 

... Di re ct re11ci1l ng5 a re a few Pi'Pf!JS abo,ve bid·; rou1111d uni 1 n
siru11111nts such u tu FID ia·r· '.PIO .. i(S11u!! Appendices. l and 
Il.) 

3. Guidance an selection 

*Opt·tona.1 

1..., Le'ie 1 C protect ion 1 s d·t st t ngu1 shed firOIJ!J Lew.e.1 B tty· the 
equ1 pm11nt us.e-d to protK.t tir.e: ~esp t r11tory systen.1, 1 ss1.111t ng 
the sme· typ1: of chestt ·c~ l .. rn 1 stant cl oth1 ng h used. The 
•tn selectton ie:rUtir1an for Lti:Yel c ts ttlat 'and1t1 1ons 
perm1 t wart n:g 1 t r-pu rt ry1ng res 1p t '"•tars. 

Thie atr-puttfy·ting dn1ce lllUst be ·• ful 1-f&ce resp1r.ator 
(MSHA/ltlrDSH app1rowed) equ1 pped with a ~n1 ster- Slltspe-,,ded 
fMlll th;e· chtn ar cm & '1'11N1es1~ Ca.ni1ste:rs amst be able to 



*tlpt1oo"1 

if'e!Dl1)ve the sub!. unu s, encou ntued. Qu~rter-air hil 1 f-.ma st.s. 
er ch~!k. ca.rtrhl.ge f11,1U-hce Riis.ks 5,no-Ul dl be uH:d o.n ·~y w1th 
·th!! ai;iprrova l of .a i:i:ua: 11 ned 1m;!!h 1 dua L 

lilil 11ddt t ion t a f1u 11-hce" iii r-p.u:rt f~ 1i ng i1 sic ·C~n be us1!d 
Oid)i U :: 

Suil>'stanc:e lilas adeqi;iat.!! 111111 rni ng p ropert 1, es. 

Iotthfdua 1 P'ilHH a i:i.ua 11 tat he fit-test. for t tie mask: . 

ilpprop r1 ate ca rt r-t d9 1e/ca:m11 ~ter· 15 use-11, ilnd it 5 Hrw i c11:· 1 i mft 
can;c:ent nt ton 1s r:H~ ·t. H~eeded. 

b,. An a1 ,. su:riw·e ~ 11 ance ptograirni 1 s put of 11 'l N!!S'PCl!l se t1f1nera
U 1a:ns !!!!hen 1tmao.sp:t'ler1 c con1tilll1 nat hu'l fs knOWP 10r .suspected .. 
l t. b ~artilaflarly timpanant th1t the 1,1 r b& Uu:iri:rughly 
ll.001tortd. wlien pH·s,onnl!l ill""1I! vear-1n.g a1 r9pur-tfytng 
resp 1: r-ata,rs 4 

Peirtodie surveH la.nte ~sing dfrec.t-rea.ding· h1tSttu:ments 1nd 
ii tr '&i11mp11 ng h neede~ to d!1te:c:t .any cltlan9es. in ah quill H t1 
r.l@OIH 1t,1t1 ng a lh~ ghl!r 1 eiw·~I 0 f l""eSJP 1 ratCM'Y pl"OUd 10'11 ., 

c.. lev·~·1 c protec.tt.on '!!1th ~ f;uH-fa.c.e ,, ,atr--purHy1ng n:!pta 
rat.er shcuhl be worn row,t1nely 1n an atlll!tDs:p:here only ~fter 
·the ty~e of' a1 r c:o:nu11hiant 1s 1d&.nt·I rited, concentrat1 ons 
.:uuf!'led 'nd the c:.r ·~ter1a fa.I" 'll!Yr1ng 11i r ... pur1fy1'ng resp1-
ntor .et. T01 p~tmi t fl ei i b ·~ 1 tty tin. precri bt ng a Lewe 1 af 
Pr-otect 1 on at certai ni e11v·t ron.ent.a t 1 nci d~ts • 11 s,pec1a11 s:t 
CCHJlid ccinstder us1ng 1tr-pur1fy1ng- resp1 raitoli"S 1if:!, untden
U :r i ·f:d ·npor /'gn c:cine:rmtr11U ans o.f .1 fe• pa:tts. per ~·n ltit.1n 
abO<ve 11>1ct.gro-und as t n:C:t c•ted by a 1111ei!:d1 11 dl!'fl ect 1 on on the 
HID or PlD~ Howev·er 1 n:!edle deflectton of 1: fn part:i; per 
111t111lan abo11e bitkgroun'd shO\ll di 11ot be the sol~ cr-1tl!rforn 
for all!Kt1ng Lnel c. S1nce· the hidhid'ual cocnpconents rnay 
ne~f' ibe c,Oll'lpletely tclientU'1·MI, .1 decu.1an an e:onttnuoos. 
we1 r1n.g of Level C 111Us-t be •cf@ 1.ft11r- n :HH1ng all ·ufety 
li:Aln!l t cfi!I I" 4 t 1 Clr:l:I " 1 M: 11,;1 d t Iii 9' ::: 

Th1: prtHnce 01f {ur pateritt1l for) org1ntc o:r tnorganic: 
'!1ia,pors/gas.11s 19i11nst ·wh1eh a ean1Stcir ts. 1n:e·ffecthe. or 
ha1. a short seM" h::e 1 t ·re .• 

Ti.he k.nown1 (at s"'spe~ted) presenc,e 1n 1t r· of subsuti1ces ·r.i~th 
law· nvs or- tOUt le-veh. 

line pres;ence of parrt1c~latl!!S 1n atr. 

tile ,errDl"s. a:s.soctat.e.d 111rtt.lr!i both the hlst.~ts and 11an1tor-tng 



The preserii~e of (or pote:nth1l for) s1.:1hshnces tn atil" w1' 1"ch do 
nat e11ctt 1. responH •On Uut h cstNrnent 111se-d. 

The po'tenith ll tor- Mgher concentrattof's tn the ambient 
iit.cn:ph-e H or 1 n th:e a·t r adjaei11nt ta· 1p1..c 1f 1 c !ii te 
·ape rat 1 ons .. 

d.. 'The cont 1 nuaui1 u:u: of 11 r-i;n.i r1fy ~ .ng re5.p 1 rii.tal":ii (Leve 1 C) 
.. st be based an t. 1de11t.H11 tc,at1on of tne $t:11b·n~nc.~s 
cont r-1but1 ng to the tot-a 1 ittpor· or gas 1contentrat ~on 11nd 
·tne appl tcat1o:n of pub? hihed crite:rU. far the tou.thtit use 
"'' ii 1.r -pur1 fy1 ni d'.ev1 ct:s. Un1d&nt1· f 1 ed. l.lllbi·Mt conce-1'1-
t r-at.1 ons of organtc HpoM: or gues tn ,1tr 1ppl'(la.<:M~g or 
exc~d1~g a fie. ppti! above backgrcund requtre, as a •1n1llWll~ 
1..eve 1 8 p.rotect to" .. 

D. L~ve 1 D Protect 1 on 

'l.. Pe·rs.oonie 1 prot.ect i 'Vilt eq11.11 p nt 
.. Ci:nrer.,1111 s 

- Gl 0111115*' 

- Boot.s./shQes. 1 eU.h!!l' or c1'ei!i!1 cll-r.es t st ant. steel toe 1 . ~d 
Shiln'k 

- safety gl us,es ·or che111i ca 1 splash goggol: es• 

- Hard hat (face sh t.e 1 d )·• 

2. Crtterta for selec.t1an 

1Nut1n,!l 11r:iy of' these <:r1te!f'1a a.1 hrws 111·se O·f LeY:e1: D pra·ted:1on: 

- ~o ·COnta:mri~tnts 1~e present. 

- Wor-:lc funct. t on:s ,p rac:t .ili't!' 1p l 0Hh•:1 , 1m.rs ton , or' potent 1ii1 for 
unex.,~ected fnhah.t·ton of 11'1.~ tbe-tcals. 

Lev..e 1 D protect ton t 1 ·p rt1U11"1 ly ii WOl"k runt f an1.. .It i::ain be 
wgm anl1 in areas. ~here there ts no pon·tbt U ty of 
c.on'ltact wtt'.111 cant•1 n1.t ton . 

[tl. PAOTECTlON !M UMXllO:Wt' EHVIROMEHTS 

In 111 1 nc. t d1!11t res i:ionse·, H 1 ect.1 ng the ap:p ropriate personne ·~ ·pro
't"'t t on eq1rt(>!Ent. fs one of the first step1 tn nidt.r·c:1ngr health 
eff'ecu fl'lrn· ta·x1 ·c. 1u_t:i~tances. unt.11 Ute tox1 cs hilZia rds It 1n 
•nt'ol1t'ORP.Lenta·J tnctderit. c1n tie 1d1nUf"bd am ~rsonne:l safety 



p,rocedu,r:es used. 

Tl!!e presen;c:e 1a1f torr rpotent 'lal for.) sub:stanc.es 1n ah• ""Mch d:o, 
n;art 1eH c1t 1 resp~ns,!1 on the tnstr11111en:t used!. 

Th<! 'POttent11l · or"' h1gher c.one-entrat:ions 1n th@ amb1ent 
o1.t11tosph~re or f. ni th@ at r- adj 1.Ctent to, spec t f1 c st t e 
operation$~ 

d. The c:tmt1nuau:5 us,~ O"t i!lltr-p~rtfying rHp,1ra.tcrs (Lewe.'J C) 
•st, be hued on the 1denttr1catton of' the 'lubisuncH 
c.ontrtbut~ng 'to th@ t 1atal v1.parr or g11s COl"ltentr--at'i·Of! 1nd 
the appl1c1t1on O'f publ hlil~ c.rtt@ria far the rau,t1ne use 
10-f· iii l"•pu.-1 fy1 ng ctev1,ces. Ui' '~ ,dent t f 1 ed ,lfllb1 ,ent. concen ... 
trat,tons O'f org:1nk vapors or gun 1in ai r IDPl!'Old!l~rtg Oil" 
e.itceed1 rig a fe. ppm above 'back1g1raund requ1 1f'le•t as a 11!11nhum'i 
'lev11 l B pirotect 1 on. 

D. level D Protection 

1. ftersonn~l prol:ecthte- ~u,1pnint 
- Cower.alls 

- Boats,/s aes., lHther at cl'1e.1c11-,res1s·t.tnt., st@el tae itnd. 
sh11r:ilk 

- Safety glasses 'er -chmt cai l s p,1 as hi g~gl es• 

- Hard hat {he.I!: s:M, 1 d) * 

l. Crt t.11r1 ii ·fgr- se 1 ect ton 

M~m.t1i ng ,any ,or· 'these cr1t11!r1a 1.ll~s use of lrnel D protectton: 

- "o contPt1in•nU are pr@Hnt. 

- Wort func.t1cms rp,rRl ude spli,shes .. 1nmers1an, arr '.Pgt.,en,t1ill for-
unupected 1nhahtton of an!)' cltm1cals .. 

Lewe1 O :prot c:.t1on 1s :pr11111rtly 1 w.ork. untton111,. It ,c1:n be 
wam1 onl1 h1 areas ~here ttar 1S :no poss.1bH tt1 of 
con-tact with c:.anu111 nat t Ol'I. 

11 I • PROTECTlONI l N W«NONM EHVC ROllilE.NTS 

tn al 1 tm;.tdent rf.!s:pon:H , selecth'9 the rappropt'ttte per:s011ne:1 pro.. 
tect1on ~u1PMnt 1s one of the f1 ll"st :steps ~" reduc1nt health 
eft'ecu trm toxJe su:b'lt.af!lces. UnU 1 the tax1 c:s hi.zards .at an 
~lll'V1romnenta '~ toctde.At Cl.n be idt:l'lttfted 11"d pet'SClft~li 'Hf,et:Y 



- ea su f"'i!! s c.onnensu rate w 1th ti!~ l'laz a rd.!! ·1 ns ti tutMI , pire 111111 nia r '! 
rnea.s.1.1 res lll!i 1 • av • to be b1sed en i!,;;pe1r 1 ence j ud . ent , and 
rpn:rfHs 1 ona l 't.no- ~ ·edge .. One of the f 1 rst i:::o11 c.e1rrn ~ ~" 1eva 1ua.t1 ng an 
un 1c:no•n situ at 1 on hi at!l!:Os,phi!!·r·11 c:: hn1.rif11i E To:11.1 c c.anc::ent rat t i)fll:S, (10 r 
pa1tent'f.a1 c:onontir"it ~ 1ans) crf ,..a,pors 1 gnll!!s and pa rtt c:u h it es.; 1 ow· 
o:w:yg!n ·content i!;llplosh~ 1POtent1a.·1 11111d,, to .a 1 esser degr·ee. t .he 
PC!1s:s:I b 111 t.y of ra,di ~t ·ion ex.pos1u re a. l l np,r·es.ent 11m1ed f ta1te 
a:tmosptte r'1 1t hUud:s . I ni ·illdd:i t I on ta ·m1'k in g1 a 1 r meinu r nt Si to 
d!t.enn1 ne the-·H h1 ard·s. , ·v t sua l obiserYit ion <1nrl rev t e.w of e~ is, t ~ t:!CJ 
data can hi!!·l p1 dil!!tri! tne- the potent jal r15ks flf'lom, othe·r !lllilter·iah~ 

Once· hoed i a'te hazr1rds.. oth .r t .h<illn to:w: ~ c. subs·tainces hne beil!!n 
1111 . 1n1tt'd i t~e 1nitta.1 11:1111,stte st.trv~-y and re~onnah:sanc.e· , r-ihlch 
.aiy cans. ~ st D'f 11110re than one· e~·try.. co:nt 1 inues . l ts purpose 1 s to 
furtlh"r- charact·e r 1 ze t o:ir1 c Ila Hrd.s ~ nd. b.~u ·ed on the:5.e f'tnd i ng :i; ,, 
ref ·I ne- pr-e U m 111'111 f')' s.de-ty rrequ1t retitent s As dilta .a ire obta ·~ ned from 
tille h111Ua1 sur\ley., the LeYei of Protec.t~on a.nd olh&r Hfety pro
c:ed'ur·es ire adjusted. In1t11T dl'ta a.ho ·prov tdl!! 1nfo at~ on on 
'lillh1 ch to bas !It. f 'tllrthi!r· .mon t'tOi"'I ng .and ump 11 ,rag. 'No one rnet hod! ,can 
di!'tl!mt 1111! ai U .ve 1 of PrDttct1 on 'i ~ a 11 lllil'lknOlffn eJJvi tonme'f!ts. E.ilch 
:s.ftuat 1: Otl "-Iii st. be exi!llPl!ht~d 1 nd1 vf duill.Hy. 

Other factors wlilic.h shouM be eons1d1tred 1n Hh'!ct1n!J the appro~ 
prt a.te 1-ev.~] ·aif IP rotec;t 1 m:i U''@ : 

A.. Heiat ua P.lilys t c~ l streis 

Tbe U5·e· of p1rotcdhi! clath1ng and trHp1 rat 1ars htCtr·!'a:SH 
·plhystcal stre-ss.. 1n part·1tu'l.u heat s·tres.s, on the •ear-er~ 
Cherri cal p1rotiec:t 1 Y.I' cl othfog great lly l"edU ces body ·wenit nn 10111 
and d11!!11n1t.h~1 U:·s ;1b1Hty to ,-egulat·ilt 1ts tanp ratur-!:. Even 
1 n .,d,@1'ilte ambt @n.t t 11!11p~r.nuirM ·the d t•t n1 :s.hl!!.4 c11p1.c ·~ ty of the· 
body to dhs. ~·oate "eat. Uli'!I r-es.IJilt 1o o-.ne 1or !llO'"! hNt-related 
:prob t·mS .. 

All chl!flltc1l pn:itll!!ctlve 51uta@nts Cilln c.ause h!a.t :s.tres.s. Some
-11at l ·ess. strress ts associated wttth 1.iewel B or C flifhen the· 
p1rotect he 1t. l oth t 11.9 does not requl re the use of a hO-<id :1 t1gl'lt1 y 
Htted agia t nst the resp t rator f 'acl! p t 11,ce, ancll tap d gl 1a·ve , 
boat ~· soi t 1 nt.ll!!r•'f'a.cll!!5 1 st .c::e mo:rl!! body ven·t: t 1.1.t1i an 111nd •!''Up·ara.e 
Uoo •ay 1oico.u·.. AS. liiOre body. area h Cli)lleted1 tl'i!e· ·pl"ol:>abn tty 
of lheat stress i 11c.re1ses.. Mlleoeyer a11y ch:eil1 ca.1-..,rot,ec.t. t ve 
clothing h Norn, ii heat stre~:s reCiovery mon'iitor-1 ng p ro9·ra111 
lnl.llst occ.u r (·!Ile!' Pa rt 3, Sec.t 1 on V.) .. 

Nea 1"'1 n9 pl'\Ote-r::t1i we equ tpment a 1 s.o f nc:reues. the rt sk of' ilt·c 1-
de.nb. [t h tiuvy,, cum~r'S ·ome. decreases d!i!!'xtie:rity ,, ag1Hty, 
tnter·r~res w~ ·th vtston. an:d. ·h: fat1guih1g to w;1r.. ihHe 



f ac.t,ors a 11 1ncr-,eue phys 11c:,e t str-e:H and tlhi! poUl'lt. t.a ~ Qf 
aectdtlnts. In part1cl.ll&r the: nec:e.ss:tty for select1ngi Lrt1v!!'l A. 
i.~H·Ot.Kt.1on. shauld be b~laneied 1ga1nlt the i ner-Hsed proba!btH·ty 
ot· p~:sk.tl s.t .ress •nd a .. c.c11dents •. Le"lel 8 and C prctect1on 
SOH:What r--tdu:us ace t d1e>111t. p robab11 tty, bec1·1.He the qu1 pment ts 
·11ghter. l Hs c:uabersonl!~ ind v~ston problens les:s sertou:s .. 

B. A:t r 5urve111 a nee 

~ progr&11 must be est.ab 11 she f ·or rout t ne.. pert od f c at r su rve1 l -. 
11.1'11ce. W·i ttlout an air survet U.a:ru:e progrt• , 1.ny c.han!'Jes c:oulld 
go unde1.ected and J1:<1p1.rd1l a · r ·•1pon.H pers onne 14 Su,.ye.·t 1 l ari1c:e 
tini lbe .1ccomp l ·~' shed wt th v.a rt OiilS types of 1:1 r pwnps and 111 ... 
tar1ng d.vtc!S t·onowed by· ana1ys1is 1of Ule r·1i1ter1nig •dh ·~ 
portable rea1-tt• 11an1t,0<r1ll'llg fnrtrwMnts loc1.t~dl :s.t:rateig1ci1l ly 
on-stt.e; p-ersonal dostMtars :i and pertodtc wa.lk-'throughs by 
p11nanme 1 c:1rr,y t rti d1 rect- read. t ni91 t nst r.-1nts... ( s~e Part 8) 

C 4 Dec ts ton - Log1ic for· S.-11.'c.t 1 rn.g Protec.t 1 v~ Cl Qt.hi f'lg 

Mo 1dequ1'te ct 1·terta, st11fh.r to the respirator,. pr.ort1te.t·ton 
dec:h.ion .. 1ogr1c 111 are 1.va11able· for selec.ttn9 protecth«e clotJ\tng. 
A content rat 1 on o,f 1 knCNn s.ubstance t n the au 1ppn:J;1c:M "'!J a 1( v 
or penl!l.ssib'le 1uposu1re H•ft far tJil• sfdn dDes. not aut,am;a
Ucally· wirr . ._int • fuHy enc1p·sulttin9 sut 't4 A hooded. Mgh 
qlil't11ty, che.1ca1-r-es.~ stll!Lt sutt llia.y provi'de ad1<qua.te pra .. 
·t.ec.t·ton. The selt1ct1an of LHe11 A over Lttve1 IB ·ts a Judgment 
that should bf!· made by a qua11 fted tndh1du1l constdertng the 
fol1C*1ng factors~ -

... The P"1'S t ~ 1 fo.-. of the pote.nt ta 1 coot•t na'f'lt.. A 1 rticrrnle' 
substances 11"·11' •On Ulkely f'or .body con.tact wt'th1 p1trsonnel 
lftl M n9 man .. encap:i'Ul at t ng s.u tts, :since thQ' are not cons td
end to be ga.s or vapol" t1 ght. 

- Effect of thll· 11at11rt a 1 an skin: 

·~ htghly haar"dou:s substances an tl'ios that •rt!i eu·ny 
tbs orbed t."roup tl'le st t n caus t !ltgl s1ste11ic. ef tects • or 
that cause- :sew-eifr'e sktn destructton.. Slc:.1n contact wtth 
11Jqu·td1 a.re !il@n...-·a 1 ly ml"• IHl:zi!rdous t!han v•pors t gias,es 
and p1rt tcul 1.tes • 

... ~ 1 es:s huantous sub1.tanc•s are· tlhose ·U-at 1r. not HS 11 y 
absorbed through the s'ktn c.us1'ng S)'st•k: effects". or 
tht't do not cause se·v.re st 1 n dest rU:c.t ton 

- Concent.rat1 on of the rma.terf 1 l - thr!· h1 gtar t.'he concentrat tan,. 
the htgher t~e rtsk of han1. 



l'il:I! potent 1'a1 for c.:ont~c.t 'lllU.h tihe: . teif' 'St1 ~ duie· to wor"lt 
f11m<:t. ~ Qn and the proMib1 l 1ty of d1 rect e;i; pos11.11re to thll!!· snt1. ll 
ilf'l!'-1 of :11 ildn unl'rotect.ed by Level El ·or C ctu:tl!iic.a~ -r~tr S 'Ull'lt 
c1otMng. 

D. Chem icals Tox1c to Sk1~ 

The Cll~1cab listed 1n App!!ndhc Ul are 1dent U 1e:<d 1n the, OU 
and Huardou s Mat.er I ah f echnt c:d An h1tiH1e.~ 01.u Base System 
(O~T A.OS) n bavt ng adver-H ·51ic 1 n @ff@cts r.111n9t ngi f f'(lllii 1" tT1tart1 on 
to .abs 01rpt t o.r:1 1 nt o t!h11 bcidy. :ic;n,owl edge GOl'iiC11:nr1Jh1g the [presienc:e.· 
or abseoc.e of thH& mat.e .. ~a ~ s coiu 1'11 be· u sefu ~ 1in se htc.t 11 n·g t he 
nec:l!:I:! 1r~ L11we 1 of P'roted 1 on. . ·0th ·r subst,antH a ff~c.t f ng the
'.!t t n, but not H S'f.i!d f f' OttHTA'O.S, ma1 be i:i rf-!lent. neret ore* a 
iIMlij or e·ffort. :should .be imade t.o ~dent Uy aH '.!ubst~ces •. 

£. Atma·sptierh:; Cond1t1:cnns 

Atmosphl!!f'h:: ~ond1 ti cunis ;;:yell as st-a bi Hty , t peratu1re ., wtod 
dtll"e-ctton,, ~fodl ve l odt.y * a,nd barome-tr1 c pre uur-e deten11h1 e the 
l:H!h1:vio:r o,f ,COl'lt.!1'itnu1ts 1n a1 r or the pot~nttll f ,o,. ·wolat11e 
-.ater1il l g;ett 1 ng f nto at r ~ Th He pa.ruiete r.s s~u:l d 1be cou1 d .... 
ered ·1in deten1111 ,n·h 19 t .he need for and l!.,ev1el of PrC<tec:Uan 
!l"tquit re<! .. 

f. Wo1rk tn E:itc:lusfonr ZOfte 

for operittio!ls tn the £xe"h1stan Zone (arH of pot.nt.1111 col'l
til11111 n1,t.1 ian)" d 1 fferen.t L·evll!!: 1 :s. of' P rotec,t 1 an M.>f :be sel ec:ted, 
and vairh:iu:s eyp~ of ~heMt ca 1-res 15.tiaint clot ri h'1,g 1111orn.. 'Th ts 
:se 1 ect ton ._iaul d be ibued mot oob Of1 -aSJ11 red a:1 r- CJcni:an .. 
tr.at. t oos... but aho on ·t:he. J t>b funcUion. nn1son for be1 ng t n thll!!: 
area. the· potent h1 far s!lrin cont.Id or 1nh1.1 &t ton of the· 
mater1ah p·rHent, a.nd .abfUty :ta decon.rtuitnate the protective 
equ t piaent used .. , ( SA!e Pa rt 6) 

Tu· use of &~ape mask·s Is 1n o;pt1on 'lin: Lll!!;r;el C cu•otec.t:ton,. A 
spec1aH st should de·ten11111e the-1r use on a, case-b'y-case bHh., 
Escape· INS k.s 1C:01.1 l d a ho be str.at.eg icaH:y 1 ocaite:d on-sne 1 n airH:s. 
that llt«ave h19h11r 1poss~bf Ht1H f.a.r harm,ful ex.iposur"I!:. 

Inst ru.ents such as tl'le no 1nd Pl D can be used to detect the pr.es,ence 
of mny Of1"-!lil1~ vapors ;ar g4ses either as s~ingle c:owpo1mds or mbtures .. 
ot a 1 re~d t:ngs ar-11!!: f'r@Quent 1y ref er rred to.. es pee h Hy w1 th u.n ~dent 1 fi ed! 
substt!l'ices ~ as tot.a 1 vapa.r 1nd ·gu co.11c1:ntrat 1 on s ( ·1 :n pp ) • M(I re· 



corredly th~ int deflec.ttons of the: ,needle on the: dtal tnd1c1t:in9 
an 1 nstrumer:1t r-e:spoose ind d'ces not d1 rect 1y r-e-1 ate· to to1t-a 1 t0oncM .. 
tr,lt1on. tn t · 111 r·. AS ,a gu1de to H1erttng Levtl of Protec.t1cms, 
bts~d M d1a1 r-etd.tiig:s response,. the f'a·nowtng values could be utrle'd 
they· should. not be· tlll-e Hle crit,er'f.a for s&l1ed1ng Le•eh of Pr'°'
tec.tton .. 

ot,11 R.ffd1 n;; 

'S"tground ta ·S ppm 
abov~ ibf:ctgr"OW'ld 

5 ~pm above ba.ctgrOCJnd 
to 500 ppm · 

500 Pi- 11bove btckgraun~ 
to 1000· p;a. 

Lev.e 1 a.f P.rotect ton 

c 
B 

A 

'Vapor or gas cance:.ntrat ~'°" t ~~ 1 ndi catiiM by the readout an 1 nstn111ents 
such iis the flDs or PU)1 .1n a uurrul a.dju~t: to proress~ Olllll Jrt1.dgme.nt 
1:n H 1lKt1ng the leotel at' Prote:ctton 'to be worn 1 n e , unknown env1-
rcment. lt sl!.lottld nat lbe the stl!lig'le se1ect1an crtte:r1on.., but shnld 
be· constdered "1th 11H at9'er iivanat:>le 1in1f 'a,...uon. Total v1por or 
gas c.ortCcentrat1on as select,tan cr1t11rt1 for Level:s a,f Pratcetf:on 
'lhOUild Qnl1 by t.rsedl by qualtfted persans thol"'Oughly f•,U t11r •Ith tM 
tnfa~t10fll contat"ecll tn App•nd1ces l and Cl. 



PP.Rt & 

l IMTRQTIUCTlllN 

The act i v·1 t. ~ "s re<iU 11 M!d du t'1 n g responses to 1 nc1 dents t nvo l v ~ n51 
hn:a rdou s sub1u nu~s liiiilJ' 'ontr1 bute ta the unv6nted ifiJ)we11ent of' con
tn1 H nts. rrom. the stt1e to 1:1ncont1•1nill't.ed lli"'f!liS. R-esponse pNS10i'lli'lel1 
1r111d req~ip11ent Ma1 becO!!lle c:antal'lllhtated an~ tra.111sfer the rYter1ia1 hi.to 
ele,an an•:s. Katirrhl aay ~come a1rbo.rne due 'tia1 it'$ woh1in it1 ar 
tlhe d ~ stu:rba nee of· conu t natedl so~ 1: may ~aus e 1t to 'bec.Qllle wtnd
b ~ O'llfn. Ta 11111 n • tie· Ute trans fer- of hazar-do1;1 s ·s:u 'bst,a1J~e:s. fr• the 
·! ttie , conrt1•1 nat i °" ·cant.ro 1 p i"Oe:!du.-.es a re quded. Two gen!f'il m 

~t.hods are us,ed: Hta.bHsMng s..1te work zones (discuued nef"e) aru:I 
tedl0v1 l'ICJ co1111t11111 n1111t s t·i'iom peop 1. e and· equ 1 patent ( d1 :s cussed t n P1 rt 
7). . 

TI • ·C:CMT'ROL. AT nt£ Sl TE 

A s.1te must be c:ontrolled to reduce the ,posstbt Uty of:: l) contact 
wtt!11 ll'ly c.ontu·fnants ,present a:nd' 2) l"t90·Vll or cont1n1l1ni.111lts by per
Sor!Clel ot eq;ui~nt leu·tng1 t.he· s.1te. ih.e ,paH1b1 Uty of ~·:IC~Slli're or 
t1r1ns.1 cc•.t ion of s~lbstam:e-$ un bl r1.chu:ed or 1e-l ~ 111t nattid 1 in .1 m.imbt>r 
of w111 st hie hi:-d u1,9· ~ 

- .Sett·t1ng ·1:1p s cur11ty a~d p~sf ~a1 bar"r1ers t io v:.ch~de unnece:ssa.ry 
personnel frm the~ ge-,neral area ... 

- M1.l'lri•i:z'fng the N1111ber of tPillf"!licninel and eqi;!,t~nt on-stte- can:si1'1t.fi.nt. 
fl''f th ·irt"f,ect 1 ve: cp~ r a·t tans. 

- Est•blf,htn~ wort ion~s v1thfn the 11t .. 

- Esta bl UM ng control! pot nt!li to ll"egu 1 at~ acc;e.:ss tu wa,rk zonei.. 

- tiand'ucl:tng aper-aUons t·ill a. llllilnner to r&duo~ tl'le ~.xpas:u:re ()f person-
ne-·1 ·•ndl equ1·pae;nt ind to l h111 nlte tl'le p~e.nt ~~ t for· af tborn" 
d1spen1on .. 

... [lllP 1 e11ent t ng 1pp·roprt ate de:conit 1 nat.1 an p r-ocedu.ru .. 

[ [l. WA.!K. ZO ES 

One •tlU•d of preVilinUng or 1r~uc:1ng thl! •tg,.1Uon of C:·OJ1t1111n11nts 
ts. to di! 1t n~te. :Z:m'IH on tthe '!Ii tte 1' n wM ch pres.c::.r1 t>ed op nti ans. accu r. 
Mo11:eaent of petSoiilnt 1 it!'ld ~u t i:imerit be·twaen z:onu 1:nd onto the site 
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t tse l f -.au~ d be 1 'I 1111 tedi by ac.c:es s co:ntf'\c 1 po 1 nt~, .. Sy these me,a,ns ,, 
three ,cont t guou s Z(ln~ [f'1 gur@ 16-1) a re rf!c:ommend:ed = 

- Z:one l : 'Exc. l us ion zone 

- Zone 2: 'C0ntam1 nu i on Re<dutt i on, Zane 

- ?one l ! Support Zoil'e 

A~ Zane 1.: E,X;c 1ust0111 Z.0111 . 

The £xc.l u,s1on Zone . the tnn~rata<it of thrH a.-eH. fs ·the zon~ 
wh.eA con.t.aai1 n&t ton d'aes or ccul d ,et.c:Ciu r. An peop:l e entet"1 ng t h& 
~clusfion Zone must wear p·rl'SCt'tbe-d Leweh of Protecl:1on .. A~ 
enit.ry and c-xn ched point mri:st lbe establ hhed at ·the pertph.e,ry 
of the E.xclus1cn ZoAe t ,o regul'ate the flCbll of perso~11el and 
tMtU ti-ent 1 nt,o and out of t .he .ZOil'@ 1nd to vert fy· t .hat the proced-· 
ures ertabltsh@d t .o enteir and e:id t. tr~ foUowedl . 

The iNt:er bounda.ry of lome l t the H;otltn~, ·ts h111t1a111 esub
U 1hed by .... tsu11Hy survey1ng tihe tme-dtittie eno;tirons of the 
t net den.t and dttendn tng wller-e t!le uiairdc:IH :s;u'.bi$tane:es 1nivo1 vMI 
are l ,oc.ted~ whei'le 1.ny ,dr1.1n&g-e:1 lea~h&tie, or t ptlled aatl!rtil.1 
h·~ and whl!thllr any dtsC'Olor&·ttons are 11 t stbl@'. Guidance 1,n 
d.ete-n!llt nt ng tlttt boundart ts ts 111 so pn>~rt ded by '~ta fro. the 
t nut d stte s1.u"'V4!.)' ·t nd1 ea Ung the ll resence of erg.ant c. ar h1-

1~!l'gan1>1: vapDtS/gnes or p1.rt 1 cul ates t n 111; .- • co.d>JJ:st t b 1 '! gHes, 
and radt at ton" o:r. the ire:H 1 ts of wat~r and, so1i 1 SlftP'l i n !ii . 

M.d1ttof.!lal ! f1ct:ors that sl'IO!iild be cons1delf'.e4 f nclude' the dtstances 
needl!d t,o prev~t n r@ or ,1n e;,;plos11on f ·rOl!!!I affectt.-g p~rs ,onrrel 
out$tde the zone. the phystcal are1 necessary t 10 COl'lduct :srf!te 
operations, and the potential ·fol"' con.ta11ht"81nts co be bl~ from 
th• area.. 6"cl! th11 Hott 1 ne :has. be!lt'n <1e:tet11t ned 1t should be 
oeystc1.Hy sect1:red. fer:u::ed ,, or veH -deftned by 11nmart:1 .. Du:r-1n9 
subseqtiflnt site ope;r11t 1 ans • U1~, bound1 ry llNY be lil0d1 r t,!.'d and 
adj 11·ste:d: IS 11are 1inf .,.1t 1 on beec11Rs ,1·rta111b 1 e. 

8. S'Ub1.r-e1;s Wtth,tn t~ 1Exc~ 1u: s1on lonl! 

All personnel, 'M1th1n the ~cliudan :z:on.e -..st llfut the requ tl"tld 
LMel af Pt'Otectton.. !Per sonnel prot..c:th e equit.-en't 11 de:s1gl'ilat.ed 
based an stte-spec1ft~ cortd:tt1ons f!'lch•cU,ng ttle type of wart to 
be don.e: utd the :tiuards, thl.t •t ght. be enC10unten:<1. frequent l;y 
wttntn the E>ecluistan zone. du·i•rent Le!fels of Protectton1 at"e 
justtHed. sub.e,..,eas 1re spectfted 1.nd consptc.uously urted as to 
nether lete 1 "~ B ~ or c. protect t OJ'li ts ,.~u1 red (Ft gt11re 6-2) .. Tiiie 
Leve 1 of Prol:Kt1 on h ltet11rwt ned by the •uured ccnce,ntrat ~an 
of SiUbstances tn 1.1r, potenttl.l f ·Or eantatst111attan. 1.nd. the known 
or su.1pl:ct.1ed p~!.enc11 ,of htgldy tu1ttc sub1t1rnc,es. 



DUf.er!1U: lli!'lit ls o.f Proteiet ·~(In ·• n t ,he Exc.1u:u011 Zani! rn.1 ght ra.ho 
be ides f: g;.nra.ted biy Job as s.·151 . e111t • For examp 1 e. co 11ee:t1·ng ·Hmp 1 e!. 
from opim cont.a i ners. i ght ntq;u i ire Le·ve 1 B p rote~t ion ,, 'l'h t le ·f'or 
w1U1 .... through 1abt1111nt a1 r· on1tor-1ngi, L.ev11l C protec,t,on m~ght be 
su:ff 11C tient ~ flie us t·gnment 1, •hen a.pp ro-p r1 at·t-, cf d1 tf~rent 
Lertels ,of P rotect.~ 'on withh11 the E;ic:c.h 1stor,i Zonf! gener!Hy mikes 
for a llJIO:i"e· ne:ic.ible. effe<t h'e ., ai;id ·1.ess. cos:t 'lyi operit1on l!lihU! 
st H l •iii nU:h1h19 a h·1 g~ degree· of 5.ilfety .. 

C.. Zone J :· Support Z:amt 

The Sup-port. lone. t tht- outernost. ·p1f"t. of' t .l'le st te 1 ts cons t deri!'d. a 
-..... ..,,"""'t-.. -at•": or "'l -an a ... ·s ; ....... -q "'niiien• ( c-.. nd p"'st . n1;1W1'1ii~'--'" -"""" ... 11L _rea. . up.,p11111 ·" e u ~ ,,..... .. ______ "" - , 

·eq~ ·t:~t t r·i1 t ~ ·tr, e,t.c.. J 1 s located 1 n the z.oi!le ; ·t raf·ft c ts 
rH;tr11ct~ to· iutl'lorh:·ed re:spans. p1rs~n;el. S1nc::e normal •ork 
clotlhcs 1u•-e a:.ppro1n··U1te ·• ·1.th1n th"f 1 z1:1ni . ., pC<t11nth11ly e.ont.am1nated 
peli'sM:mne·l clatht.ngi, equipmel!'l1t, and i.ilmple:s, ail"! nat p1:rm1t.ted~ but 
are 1 ef·t. f n t ne Conrt:ut nat ton Reduct 1 on Zor1e un.U 1 t ney a re 
clecon.Urnrt .nated~ 

The 1ocat1 Ori of· the co•andl pust and other support fa.en t Ues 1 n 
die .Support. ZcM depemds oin a nuaber- 1of factor!, 1nc:lutHl\"l,g; 

'4cessfbOU~; t·opog,raphy~ open spa~e evatl•ble; lacat·tons 1of 
hlgihi!fays, ra l l"la.i.dl ·tru."k 1; or a,tJ1er l ·h111tat1 ·0ns. 

1iHnd dhectton: J:J11"l!!f'er-abl . .Y t 'he support f ,acf 1U1es st101ild be 
1 uc.ated upwt:nd of the· Exe 1: u·s t Oi'I Zol!l e.. However, s:h1i fts t n 
""~ n.d d1: r•ct ion a11d 1otne r 1c:on<1. 1 U ans m1.y be sue'h that .an t deal 
10~1tton ba.s.f!d oni wtrut dtf'i!:CUan 11lane- doe:s nat 1tx1s:t. 

- Rt,so1.1111"tes: 1de;;i,ua.te reads ii p°"er H ne:s ,, wat 1el!". 1.nd s;!l\lel t:er .. 

Q,., "lane ·2.: .. Conrtinti n:at 1 on !tHuet1 Ofl Z.1one 

1Bet.'ll!leen· !th!! Exel us1 on, Zone d:lll'CI ttt-e Supp-cil1: lone hi t 't'le Contu1 na ... 
tton l'8dtrd101111 Zone wl11d ·c:tl prHides a. tr.ains1Uon between co11ttam-
1 nilt d and dean zones • I.one 2: s,e-Jl"vts u a buffer to f~rthe·r 
red11(;e thi! r;irob-.bU Uy of t.h~ ~1 iUI :r:ane bm:O!lhig ·tonta111tni1ted or 
li>e'ht1 1 ·ffec.t~ lb} atJ:i.eir ex. ht t ng h11z:alf'lcfs. l t r;i1ro-rrt dH add1t 1 cul 
1:uu:rt:m:.e· that the phYs.tc111 ·tr1nsfer or ccmta.fnathtg 1ubrt1ncH 
on peopile,, equtpment:11 or ~"'· t !~e .at r ts 11•tted through ,, c.Ofllb1n1 .... 
tton a·f Dc:ontalll1nat1an, ·distance beb!een E°Jecluston Md .SUH!Or-t 
Z'°"e:s ., affi r- dfh1rt1 on, ~one n1s.t r1ct1·on!I" ii.ind wot II: funcUons . 

[nttfaU1. ttle Cor'!it1is~ 1·1'1t1on Re:ductton Zone h Cian1.tduedl ta be ·I 
nancantn,1nated, .1.na .. At tt:1e klun41~1 bet;a;een 't~e bclus1on 1nct 
Con\pinat.ton. Q.ellfuctton Zon11s, Conbl1natton hdlil;Ct1on Corr1d:ors 
(d:econt•tn1t1on st1ttonrs} i1n establtshd, OAe· ror personnel 
&nd one for :heal'vy eq11i~nt. Depend ·~nig ·an the stze of t'.he ap.t-n
t1on" it!IClre t:han. t ,wo ,ccn·ddOrs iilily be nec.essa"f • Exit ,,... i:he 

i 



Exc.l us ton lo-nl! h throug l'I a Ci).t!lta1111 t n n 11:0n Reduct i cm Corri dot • As. 
oper-it t oris. pr-Oce<ed 'i t !Jie area 1r01.1iil1: the dec.c.ntaml nation s:u1t 1 on 
m1y be~ome conta!linarted, but to a mur:lh lesser- dll!!'Q,rll!!ll!! than the 
E:1C .. cl 1:.1sion Zane.. On i) 11"1!1ath& bnH. the lifi0'9!\rlt of c:antam1nants 
shau1 d dec.rene f r0111 th:e Ho-t H ne ·to the Support ·zone d1,1e tci t :he 
dhU.riGe i n;wohed 1nd tlrle decont.arnhl1t·tan pr·o.cedure5 used. 

The l>oundi&i t'y betweeli t 11.e Sup>,port zone an.ti the tor:1t1mfnat 1 an R:l(fuc~ 
tt"ln Zane, the Conta1111nat ~on CCl'flt.r-c t l hie 1 s~arati!'S th~ p.o-s:s1b1y 
lm11 contami nat.1or:t. an·a friom t he elean Support Zorne. Ac.reess t ·o 
t he Conrtlmt n1t 1· an ~educt 1 on ·zone- 1 rom thll!!· s.upporrt Z.one h u~ou9h. 
a c·ont ro 1 1po·I nt. Pe rsonn.-e 1, e-nted ng thll!! re !Noia 1 d we1 r the pre
ser-1 bedl perso.11ne l p rot 1ect 1 ve equi pme:nt . 1, f rll!!qu 1 rid , fol"' wa.ric 1 ng 
·~n tJie Contib!l1 nat ~ on Re~uc.t 1i o..n Zo-"e . Ent.ert n·g the .Suppor.t Zane 
riequi1 res removal of any pl"'·Dtll!! ct 1 ve eq1J11 pment. worn fo the Col'l·ta.t 
nat fen Reduct 1 or:1 z .. an1:. 

I. Ol'HEft CONSlDElil:ATIOMS 

l'h1t use of ii thrte"-zone sys.t 1em.11 .access contl"·D·l po1 nt.1 , 1nd eHc
t frng ·deco:ntam1nat1 on procedur.11s pr'Ov1 des a reuor:i•b 1 e u ·su l"'ance 
agi 1 nst the trans 1 oc.att,an ·of c.-ein,t •mt nat fng s;ut>stanc.es... Tli ts s.1te 
con,tro 1 system 1 s based Ol'I 1 wor st cue '$1tuat1 on. L:i:-ss. st.ring
ent s ·1u control al\4 econta.n1nuton lfH'OiC~dur'@s, may '.be ·utH 1zed 
1f •o!"'e deftntt.he tnformat i on ~ s 1vailable on thl! ty,pes of 
sub1t1n:ces ~r:ivolved 1.nd huards t.hiey present. l h1s fnfoma.tton 
can be obtai ned through. air 111Dnl tor1ng, i n.stru.ent survey· '"'di 
Hlllp 11 ng:, and ted1nt Cl 1 da.ta eanci!rn1',ng t!he 1C:hi ta ctert St.t CS iand 
beh1vtor of 111Aterta1 prl!S1tnt. 

B. Area Dt.ens1orn$ 

The dt st:lnc.11· btltwen thie Kot 11 ne, Contut nat. ton Canrtr-o 1 L 1 ne Ill and 
c~nd po-st. 1nd the s.1 ze an~! 5bape of e:u::.tl zone- hlv1t ta be based 
on con:ritt.1otts spec.t nc to Heh 11te (Ftgures 6-2 11t1d 6-3}. Cana 
stderable judgmut ls 1needed t:o a·u.1;1.re th1.t the dbtances betweM 
zone baundar-1 es ar~ 1 a rge- enough to a 11 ow root1 far the nKes sail"y 
0peraU oos i. provt de adequate df Sti!lflCH to prevent thl- 1ipl"'ellld of 
a:intlllnnnants. and e 1 t•t nate the· pouf fb.1 Uy of ·~ rnJ·u:ry d:ue tu ex
p 1 ost an or f 1 rr11 .. lon.91-temr aper.at foni. would t nvoh'e· devel ap1 ng 
r e.son1:ble methods (for e~ample. ah• s.urvetllance, Slllfpe testi ng., 
and visi ble dete,..torattan) to detetiiine 1f aatecr1aT ts bei ng 
tr.1nsferred betwe-en zones 1nd ta· us1st in .od1f)'1ng :sttie baund-
1rie:s .. 

The following: c.rtt,er1a !hauld be· col"lstdertd ! n nt1bHsh'1·n9 area 
diall!!ns1ans 1:111d bOundail"tes : 



Physical .i·nd topograpJ\ifca.1 f'eatur~s of the <S,fte. 

- Weather c .. ond1t1 ons. 

- F1 1~ld/l abc:lrato.ry aiHst.1 r1m~nts of a1 r· c.onita111 nilnts 1nd &n v t ron .. 
Mll'ltl 1 5illl!p l 11!1'1., 

- Air dhpen1an calcu1 ati:iQns. 

Potenttll for exp1os.ton1 and flytngi l!tebrh. 

- Pl'lys i a 1 , cttemi cal 1 toii:-1 ~oh191i r::a l ~ arnd other c:rtu1 ra·r::.ter,htics 1Df 
the 1ubstances present. 

- Cle•nu:p .ac:thdt1es r-·equ:1 rl!la . 

- Pot~nt1il fo~ fire. 

·- An1 needed ta, c:on,dud opttrat 1 aH ~ 

- oec:onitanrinati o-..n. procedu,res. 

... :Poten.tia 1 for a:q:iasure .. 

- ·prOki•ity to resti:tentia.1 or 1ndust.rh1 HHS. 

C. Kan1t.or1n.g and .SupUng 

To vert fy t.nat st u can·t ro1 pn::icl!'dor,H ar.e- prevent·1 ng the spread 
of contai.1natfon. 1 •on1'tortl\SI' and! u11pltngi pragr111 ·1hi:luld b-e 
estaib11hhed. The Si:tpport lon.e sha,ulcl! b11 per1icdtcra.11y mn1t.1ore:d 
for I.tr cor:1tl11inants us1 rng dli rre<et-readh~g tns,tf"Ulleint!S ,and c.ol
lecttng atr H11plas far pa.-tkulate·, gas.. or wa:por 1nal1st!: .. 
Analysis of 501'1 SP!p1 !$ <:ol lec.t@d ·1Jn the aost hently trrafftc.1';ed 
area wi11d. 1nd1catie cont:am1n•nts ib91ng cilrr1@d frm the Exclushm 
Zone 'by pers,cr.nnel. eq.u11pment. 10r •1od. Qcc..u.s1!on1.1 s.wt 1pa tes~s, 
sho.uTd 1:111 tt~en 1i n. trai~lers and other 1reu used by personne:l. 

These s.-e t11pes of samples should be collec.ted and at r- aon1ttan1d 
1n tlhe COM:a.tnaUon Re<htc:.Uon lone". J.n,crtiased conc~trations 1n 
1 tr- cir other en' t tonitental •dt1 illl)' 1indt cate- 1. b raatd'awn hl 
cont.ro 1 DVU' t'he Col!itilll1 l'tat t an R'1ducUon Corr t dor, t nef f 111.c.t 1 ve 
dlcontai!!Ain•t1 on p rocedurH. af' f 1 nu r.e to :r"'strt ct s:1te ac:cus: .•. 
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PART 7 

,S nE CON1'R.Ol - DEC(l .. tAMl nAT tON 

( • UffRODUCl lOH 

Personine 1 .r~spandt ng. to h1:1rdous. s1,1.bstance t nc1 dent-s may bl!c:a.e 
c.ontam:, nated 1 o a nu.ber Of •iys 1- nc.'1 ud l n 9: 

~ Ccn~tac:;t 1 ng v1por-s., gases, •t 5.t s ~ or pa.rt 1cu1 ate:s 1 n the a 1 r . 

- set nig sp l 1shed b:J' •t.·I! r'i:a 1 s wht le sa .. 11 ng ar cipeni 1ng conn 1 nl! rs . 

... W11k1 ng tlhroug\h puddl es of 11 qu1 ds ·err 0/1 conta111i riated soi 1 .. 

-· Us 1 ng cont.a~1' n1t 1ed t nst~ments ell" ell1.1 t ~nt . 

Prroteeti we cl otM ng and resp t rant ors. help p revettt tl'1e •e!!!il"e·,.. ftom 
becoa!1ng C:Oflt.1mtnaud or 1nhaHng c:ontiil•tnants; 1111hHe· ·gu~ •ort 
[pf'!IC:t 1 ces he1 p1 l!'l!.dt,u;e c.ontut nilt 1 on on p.rote;:t·t H c.1 ot:tri ng' 1 !l5t ru
IMmU. and equ1 .,.ent .. 

Ev1:n 'llllRh tbe~" H.fegua.rds ; cont.am1inat1on •Y oc.cur . Htll"llful 1111te
i"'t1.1s can be! t.ransterr~ 1nta clHn anas. , e~poshig unprote:<ted 
p~rsoMel.. Jn l!'!ll0\11 ng: c,ant.am1 n1.t l!d. c.1ot·ti1 n,g, penonn~ 1 may i:cDtact 
canti.1111 n1.n.ts. on th.e ·e 1 oth trng or 1' nlh11 e the11.. To pil"@Y1111t 1uch accurr~ 
nnc•s. . 1111thiod1 to red1.;rce conta.t nat t 0111 • t rtQ d de~nta1111 n1.t t o.n proc.ed .. 
u:res 111tt.st be dev1:·1 oped and • stab 1 bht:d t:J.ef ore anyone ent~rs a s ·1 te 
and -..st c:ont 1 nue (aod!1 f1 ed w.n11n nrKessary} ttu-011ghout s tte opera-
tt ons. · 

DKon,t111t n1t1an ccms f sts of pflys 1 ca Uy re.ovf ng cont.1111i nant:s: ·O'r 
chtng1ng t.hetr chmtca·1 matun to 1nn. c.uous substances~ HOW e:c.tens1.ve 
dKOnt11111n1t ion must be depends, 'oo 1 n1;uabu·· af ri1c:tor:1 , the niost 
f:11;Part11nt b11t n.g the type of centu Ut1nts 1'nY,o1 vt<I. T,he 11ar11 l'lamf.111 l 
the cant1.111.1n1.nt, t.ha .an: ·H.te:nsf·ve and tho:ro1i9h dec.ol'!tatnaUan 11111st 
be.. less hanafu1 c:o.ntami nants My nl!q\I t re 1 ess d«on.ta11d n• t ton. 

Comb1i n1ng ctecontamtna.tio.~ . t'he correct aethad of' dairf1ng rpe.-sonnel 
protect.1 ve eq,u()llll!nt, and Uta us.<e O:f .st te l!lort zon~s • ·t:n·f.•t Z't!~ croH .. 
conta.to1.tion from ~rO"t:Kt1ta1e ·c.loth1nigi to wearer. equ.1'P•nt ta 
perSClnne 1. and one a r-e1 to another. Onl y general' gut di1nce ca.n be 
gt ven •QA llll!thods 1ndl techniques for de:cont•1 n1ti an. The e~act 
p·!l"ocedu1re to ttse -..st lbe det1tm1 ne~ .arfter e-w1lu•t.tng· ;1 rnU111ber O·f 
facto.rs spect f ic to the i nci dent . 

I l .• PREL lMI."M\" CllNSIDERATl°"S 

A.. Init ial Plannf n~ 



r.l11e UUt.1,ail de-contu1nat 1i:m ~h! ll'li aSSUm!I I ll P<ei l"'.iO(lnel !lm1 l!l!q1i!'i p
llilent l uv,,1 ng the Exel UIS ~ 1:1m Iiime (area of paunt·h 1 l c:ontanilii 1111t ~ onl1 

u ·e- if'Oi$S ~y ~iimt•1riated. . A :;ys.tem h ttu:11 set up tar persoBne·t 
deQQnt,.1drn1.tioni to lii!IUh 11nd r~n$4h at 1Hst anc:I!. aH the- r;:i to
tect h·~ equ tr;.ent worn;,. lhh 'Is done ~~ CO!lllbt 111t 1 ori w~th 1 
Hq,u1nt1.1'l: doffhtg of r:n~ot~cthte @CIU1P111tnt~ sUrtUng It the f1 rst 
st1.t1 on iwtth tl!ie !IOSt h-eav1 ly (.ont111ttn1te:d 1 te. i nd in•ogr eoi;s t 11'11 
ta tlw l 1>1t :st1Uon ll!l'l'th Uii!!! ·~ ,east c:ant111i nilled 1rrt ·~ d 111· ~ E·ac.h 
p1 Ke ~no11dil~ r.eqlil. t res ai s~p11r1;"te stat t Qft ~ 

Tiii' spi'Nd or· C(Mlt.-tr1i1.nu dur1n,1 tb111 •tsntn;/doffing pirous1 1:s, 
furt.h•r rtd~c:H :by .np.a.r1.·t:1 n9 Hci:I decorit.ui 11u1U or. .stat ton b.:Y 11 
lltnhu.11 uf 3 fut.. l ·de1.11J, ltlontP!!1 lilt ion shou·ld: d'itrHH as a 
p11rsari 111110•e:5 f Mlllli Onl' ii tat: 1 an ·t 'lili anotne I" ~ rthe,r i11 oPig t n the 
line. 

Wh1le plliU'1ing· stte opera1t1onh methods shlould ti• dHi!!.loptid to 
prevertt th.Ii ccmt111t.nn1on Oif people and ~r.it ·pme.nt.. far •~le, 
ius.1 "' rrBC1Ui· Smp·11:ngi tec.hn1·crues 'i not 0pett1i:rig con1tt t nerrs b.:Y" h1nd, 
ib1,9git.ng •on1 ta.r1 ng i ns.tl"'!llMnts.. u:s·t111g dn. gr1r;ipl ersi, W111:ert:n9 
dCHiml dusty .1reu" II.id n:ot llfl. l t 1 ng thro1.1gh ari!H of cbwt®s con .. 
t1111n1t1 on would redu~e tl\e probab1 Ht.) of be.c:aai.t n51 u111tut n1t1d 
and flequi re a less ehibortt@ deoeront,111tn1Uon pracadut"il,. 

The tnitUl decontl•in•tion p '~an ts blHd on .1 wcH·'St~use s1ftu
at1on or HS~ no tnfe>Nl.t ~an ts 1.wa11<1bl11 1.!bnt. t'.he 11nc1d111nt . 
Spee 1 nc. condt t tons at the s·tte 11,.. thin ewe 1 ua.t 1111d., 1 nc. hiding~ 

- Tn• or cant•trnot. 

... Th11 a•nu1t O't' cant a.it n•t1 on .. 

.... Levels or orotectfOl'I requrrect .. 

- Type of protectt ve ,, l otht rig worn. 

'1lle i f'1'U11 ~on~•tnatton p1:<1n ·h .ad1f'hd, t 111a1..aUng 1.u1t1e,es
AI')' st1.t.1ons. or ot~rwhe a1iap1ttng 1it to s1te c:.ond1t1on.s,. Foir 
·tnstnce·. the ~nU.itl 011ni •1ght: NqUil!"a a c•lete wun amf 
r1 nse of cne.~ed orotect.~ \l!I 1glrwnt - .. If df SJIOUb·l e g'lf'l!tnt.s 
1.re worn.. the 1QSJ1t/r'~ns• s.tap caul d be ot11tt:llld. ileert ng dt s
pa .. .1b le bOOt QOYtrs lftd gl ovu cotll:td t1lb11n1te weshfn~ Hd 
rlnUng theH U.•s and rtfdw,ce the rn111M:r 101'· stat.tons need.ed,, 

!. Ccnta!d111t1lan RMUct:11an Ca:-irr1 dar 

iln are1 "tth1in tl'le C-ontmt na·t t,.. Reduct. t M Zui'le ·1 s ·iffl t i;n•til:d tla 
tantl•M•ti on Reductilon Cc.rrt dar (CIC). TI'le ac cont.ro ls lCUIH 
int10 .1f)d. Qllt of t:he Elccl us 1 ain I.or1e Hd conf1 nes. fecont•t Nt ton 
&·c:.t.1vft1 es ta 11 l t•1 t..il!d .ai1ru,. 111.-e s t ze of· tbe OOf'Midor d1plllftdS 
Oill the number ·of 1t1Uons fn th!!: df!ccmt•tn1ttan procedure ., 
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011l!:r11: 1 d. tilllli!!!ll'l·s.1 on:s, o,f '!lltlll't control zo:ne:s. • a.nd1 lllKHJfit of sp~c:e 
1u.1 labl11 a.t tht- site. A i;01"1"'1dor of' 7'5 fH·t by 15 fHt should 
be adeq,uat!I ft:tr f~U dt~ontamtnat'lon . Ml'lenn&r po.sstbh!·. tt 
s.hould tie a: itrai,ght P•th. 

iT'h!I CRt bo\it1dlti e:i: s.hou id H ccmsp h:uou.$ly ma l"'ked , !lt1th e:l!'ltry an~ 
e..: i't restrkttd. The f 111r ert~ h 1th1 hot H n;e - th1 bcn111d1.r1 
between t:he Eiu: 1 uSiion: Zani· 1nd ·tihie: Ceritr1m1natt0/1 Ra:duc:t 1 on Zane-. 
Pt1f'1onn1t l e:ic.t t t '19 t he Eiu:l us1: on Ione 1n1ust go th.rough Ue CRC . 
Anyari• tn th,@ 1CRC shOul id. be wearit19 tl'le Lecvel or Pn>tect10n; 
du 1 gnatedi fa,. tJhe !U:c,ontu.i l'leti <io ere... Mother oorndor may ibe 
1req1.r~ r11d for l'l••V.Y 1equ tpaient r11e1d1 og decont l!ll1natt0t1. Wit.hit I'll the 
CR.Ct d.tsUnc.'t 1reu u•e set utde tor de"Ontaratnattoo of pet SOT!
nell, port.1ble fi'eld equ1~t. . fleiiayed clothing:. etc.. Oe.se 
IM!!H <Shoul d! b@ art.eel .1u1:d personAe l rest r 1 cted to Ulose lile4,..~ng 
the •lilprop 1r11t11 Uv·!1 of Prot~t ~on. An act h tt tu llll·tt.M n the 
corrt d.or 1 r& c.anf1 n!H t" dl!canta•t a&t tan,. 

P1r1onn1·1 protect 1 "'"• clatht !!'lg ,, n!!sp t ra.tors 1 11c:ui1 t.art ng l!qu t~ment 1 

and RlllP U ngi -supp 11 1 H air1 • n rg t nt• fr:18 auts t de ,Qf the 1CAC. 
Personrte·1 don tl!le1 r prottcttwe 11qw tp11ent IMI,)' frot1 the C1tC and 
•nt·•r th• Ex;c.1us1on Zcin• throug., 1 Hp1:r11t• 1.ccass cHtrol potnt 
u the boU 1 ne. 

Ill. EXTEIT or DECCNfT..,.J~ATlOll ftEQUfREO 

A. ttadtftcattons af tn1t1a1 Plan 

TIN or"'tgtnel dllc:onta.tmat1on pl.n 11Ht be a~a.pted to spec.1fk 
candt·t t 011S fovnd at 1 nc1 ants. Thlse c:ondU1ons !M.Y requ.1 re SRO re 
ar less personnel d'ec.o~tair.itt1oo than pluned. de.pencltngi o:n a 
nullblr of f i:etots. 

l. Type of Cont•t nant 

lhe ext!llilt ot· p@rs<OM111 d11cont111,nlt.1on d•pends on the ertects 
ttte c.o...ia11I nut.s Mite ·on the body. Ccintu'f nHU. do rtcit ex.. 
htbtt the saae deg~ ,., to.x1c1ty (ar- crt.11.er- hl::nnl) .. When~ 
fNtor· tt ts t111own or WS1'11C.tiad that .,.nonn1l an becme 
tol'ltlilf n1t.d 1111t tlJ: bt t~l y ·tH.h:. ar s!k1n'"'dntrruct·t H :11.1b1t1nces ,, 
1 foll dJK:ant.all1nlt1 on proc,edUN .1hou1 d. lbe fall CllllfM ,. If 1 ess 
hl;iardous utertals ire tnwoh-ad, th• p"'ceduA u,, be down.
gr,ad1:d:. 

2. Mot.Int 10if Canitm1nilt t Dn 

lhl illalint of aint111tnat1on an protect1ve e.1othfn9 ·ts l\.i5"i11ly 
d!lt.armt ned v·tsua Uy·. 11' 1 t ts t.i•dl1 eontuit r'lited ~ a tborough 
d.cont•tnat1cn ·ts generally requ ~rid.. Gross iilter tal raatn-
1 n'9 en the pr'IDtect1 w·e c. l otht n.t fol"' •"1 Ht~nded par1cd of 
tiioe 1111111 degrtdt or pet·•Ht.t ·~t.. Thh ltk•Hhaad 1ncir·HHS 



wt th :ht g.he"r ai t ti" COJ1Centrat tons an:d gre1 t;er- HiOl.int.s of H qu t d 
c:onti111t llait ii 011. Gros:r. conU11!!!1 nat ·i ~n a 1 so ·• nc.r-eais es thie prab~
bi 11 t.y of· p.e!f'sonne 1 c1:1nt ac.t • Sw1 P'ei t .. e:st.s; mlf he:\ P' tde"tennr~ ne 
the type ·ilnd quant.1ty c·f sut'flc.e c.antaim1n1r:1l5. 

] ,. L&n l 1of p ... ated: 1 om 

Thi!· lewe1 of Protection arnd speci fie pte-ces of c1oth1.111g worn 
detem~ ne on a prr.e t 1 lllit nar'1 b.as 1 ·s ·t:h!I 1 iyout of Ut.e de:conu ~ n.
at.1 on H 011. Eich Lewtt 1 or Pratec.t 1 an 1 rnc.iarporat.H different 
rprrabl1n1 in cteca.:ntam1natton 1;nd do·ffhlg of thre e:qu1PD@nt. for 
·!-ump 1 e: li@c::int•t nat ton of th~ ha rf!e$S !ot raps 1nd ba..ct.pac;k 
assenbly of· tit~ seH-eo:ntatne~ bre>1t:111 i ng appara!'tu:s ·~s dif
ft c.ul t.. A !butyl rubber ~Pron· '!lfOrn over the ha.rn,ess Illa lc;es 
decantu1 n1U on us 1 er.. Cloth t n,g 'lll:rhlti a,ns 1nl!I. d1ff er11nt 
Lev·~h of :Praitt1tct 1 cin 111ay l"llJCltU11 re 1dd1 ng ar d1t. bt 1 n·g stl;t 1011:s 
~o the ortgtn11 der.:ant.111m·l111&t:toni pracl!du~ .. 

4. Nork Funct~on 

The work Heh pMSCln does det·en111nes U1e rpotential r·or C<mt.id 
.i(th hua.rdous, atertal !I~ tn turn, th i s dtctatt1:1 the lay.aut 
of the decontl!illt n1t.t Ori 11 "e. for eump 1 e.. o·b:s.i!rv1e rs. phota
graph!ln, opar1tors of a1lr .sa.phn. or otners ·tin the E~
cl ust on, Z.aM pe:rtan1t ng tHlk:s t:hat •111 not br1 ng t.hem 1 n 
cor.Uct 1dth cont.ilrnhtant.s •11 nat nHd to :hne their garwcmts 
washed and r1 ns ll!d ~ 0th.en 1 :n th~ E:ic.c:l us 1an Ion ii lll1 t.1'1. a 
potenth1l for d1 rec\ cont.i1ct ~~th ·the huardat1s ut.1:r-1a1 wtl 1 
requi re il!Klre tllorough. deco.nt.aili!t n•t h:in. Dt fferHt dKG111t.1•t n .. 
at1an 11inH could b1t. set up ror dif·t~renit j ob ·fiunct~ons. or 
tet·u1n stlt1anr5 tn a 11ne could b11:· omttt1ed for l)ersonnel 
P-erf ona$ng certa1 n ·task: s. 

'5. Lacatton of conta1111natton 

Ccmt,1111nation on the uippe;r a.re:u of prat·ecttve c.1oth1ng pHH, 
1 greater l"hk ta ttle wor~er because vola.t11 e COl!IPOands may 
genera ti! a hau rdCMJs: bre1.th1.n9 c:oncll!·ntrat f on l>oth for the 

· IJl!Orter and ror ttle deCllnta111.tnat1an personmtl. There ts .aJ SO 
an 1 ncreued priabab ~ 1 tty · af c,an,t.act wtth :iit 1n illllhen doffing 
th11 ~pp&r' part of el oth1 Ilg~ 

6.. Reuon for LHvt ng1 S1 te 

The .rtas,an fol" 1H.wir1!g the !Exelus1on Zo11e also determtnes the 
need ind ext~nt. of dec011t111t llilt 1J.an. A w.1H·ker 1 eavtog the 
Exdusion: l(!ne to pf ct up or drap of'f tools ar tnst:ru11e1"1ts 
u1d t-d1 at.1:1· r·11tu:m1 ng •Y not r-equ:1 re de~on.tara·h1at 1011" A 
work·t'J' 1uv1ng to get a n~ air cyHnd!H" or to :e:h1n1~ a 
reip1 ra.tor or can t ster, lto1111ewer. 1111y n!lqu t r,1t s.omt de'9r>ee ·Of 
decontlllr$n1tton.. !rndhtdual s dapart1n'9 t:he CRC tor· a, break. 
hmcht °'"" .n t~ ::t end o.r d1y.,, •st be th;oroughly d1con.t1111nated. 



I ,. E ff@Ct, 1 nnes.1 of De<:anta.-.ti rin t 0<11 

fhu·1e. 1s i!'IO •thOd to 1mi!d1a.t.ely detcl"lll!~nc- IJow etfe<:.the dKoJ\~ 
t1•t1111Uon 1s t:n rtMwh19 conU•ilF1.u11ts. Dhco]oraUons. st11n1s, 
c:orria.she eftKU. •nd 11.1bstuces ad~er1119 t.i:> objec,ts ll!ll)' fn~ 
d·f. ,c&te cottta111 Nnts hive not ~en re->.,ed. :HO!ifewttr, obs,eru bl e 
•fftct:I on:ly tnd1 at~ surti1c·1 ocntUilt na.t ton lfld not p~rmeat. 1 on 
( 1b$arpt 1 on) 1 rite· cl otn1r,.g. A.l:!:a 11an1 con ta mil n1 i'lt:Si 1 re .not 
Hsf ly observitd. 

A .. t~~ for determ1ntng· effect1 1n1ss ot surf1ce dec.ontaatnation 
ts swtpt tesUng.. Cloth o,. piper p1tchH • swipes. -· are 11t1ped 
oHr pred'•ten1tned ~urf•ces or tti:e su1pec.t abjKt '11d 1n1l,y2edJ ht 
.a 1 &bGratary ~ '.Botr. ta 1 nrier ,u1d 0111t•r su·r races of pr"aUc:t t ;;e 
dot.l'l.tng s.l'lou'ld' tie s11111p1 tested. Posith• 1ndtcat~on.s of both 
sets. of swfpH1 •Ol.!''d htd1ute s:urf~ce c:or.taniinnton :has not been 
reti!IOYn aml 111.1bstuc:es. lhne p:en-et.rilted. o.r pu•HUd through t.1'111 
11.r.etrt. Sw1p;e tests Ctn1 1ho be d'.cne Ofl :sk1n ol"' 1n!:1ide ~loth1n·g. 
Per.e11t han 10.f protKth.e· rg&nHnl: s re.qui t1es labar-at.ary lfta ~· yU s a.f 
1 ptece ,Of ·th9 •t·erh,1. Bo1:h slilltpe l1Jd p11"M1tto:n tesUng 
prowide lfter-t.h• ... fac.t fnfonutt ·an. AliQ(lg •1th vtsual otiser:. 
~•ttonst res1111lt1 of these tHts can lhel.~ rtnhr1te· the effec: .. 
tt~el'less of d'econt.A11tn1tion . · 

c ii (qu11p11ent 

~ant•t1111i'tt 1on equ1s-nt, ,111t.er1ah, and ·s.11ppUes are gtnt'll"Ill)' 
s:•l•cted based on av1tlabtltt). Other' c.on$1der1ttons are el.Se ot 
9QU1 s-tnt deconta.tn&t t 1an or · di spo:tcab1 l • ty. Most .equ ipiMnt and 
suppHes c1r.i be ei:i1ily proci.ated. fat' e1e111Plt1., .softt-bMstl• scrub 
bl"tl:tMs or 1 ong-t-and.l e blittshes, are used tc. l"'lmVe ~onteUi11Hnts. 
'wat11r ~n buckets OI" g.rde:n sp1r1,t'tl'S f:s used f·ar ir-1·ns i"9· Urg• 
p.hantz:lld i.uh tubs o;- stctc:k ·tets un '.hold wuh and rhue: 
solut.1ons:,., CMldren:•s lddfng pooh ctn also bl: urm. l.lrge 
pluttc farb1p ans or oth11r· s1•thr COl'itl1ne:rs Une.4 Mit~ 
p·,ast 1e bl911 stion ~ntuiinat~ ·c.lotht ng itl'ld equi.-.nrt. Cn,.tlili
fntted 11qu1ds un be stclrtd t111PC1r•rt1y tn •tal or ph1stt.c, ~•ft\S 
or druas. Other ·;ear 1ncludu p1p•.r 1ar cloth ~h for dryti!\.g 
orotecUv11 clot.ht n.g •rid equ ~p..nt. . . 

·o., De"Oftthl1nrt1 an So 1 uUon1 

Pef"lonnel. prot~t1ve ·1q~tpment. S111Plin9 taol:s, and othiaf' equ1p
•nt at• us~a 1 ly decantaat,f1tted! ~.)' sc.rubbt rig vttn detergent-w~•r 
.us~ng 1, sort-&rut le bM.td' fol 1 owed by ,.t l\S t~g ;.,tth c:op1 ous 
u.ounts of ,_.ter. llbHe tl!tts. ~roctss uy n:ot. be fuU1 .etfedh• 
t" re.w1 ng s:c. 1c:ont..t'nant$ (or in ,1 f ftl c;,uies. COl'lt•~nuts 
NJ n11ct ·iifi,tb wt•r), tt ~ :s t rel.tthely safe oci-U°' CCl!!Pltn 
wtth .ist"g 1 chmtcal dKant•tft•ttngi soh1tton. This req,uf.res 
that the co.riu.1n1nt be~ 'l'detitttfed . ., A dtlcon .cheil1cal 1s tho 
nee(fed U.i,t •111' chlnqe t~ eont1111t illnt 11nta ' less har.fiu 11 
S1i1r..st1t1ce·.. Es;,ec:1l 1 l ly t roul> 1 esme •re unlc·nown su:bsU.ric:es or 



•ht·ur~s f..-. a 'H.r-~ety of 'known or 1.uiilmo..n substeci:ces.. Tfilt 
app·rop I" hte dec:.ant~ftl In.st tom s.o h rt ion .iruJ st be s;e 1 ect:ed 1 n consul -
tat t rl>!tl "1 t l'li a:n e:q,'.lel'"ii enced clhem1 st • 

. E,.. Esta.bl i shllient. of P.-oced1.1res 

·Once du:ontutnatton :procedures !'lave ~e:n l!~tabU:slhl!!d I an l)et'SOll
nel ~.trh19 de:c:onta:111h14ti0fil .must '.be g·hcn prll:'c.iSe· 1i.n5Jtruc:ttoms 
fandl prtrt 1 C•I' . 1 f '1eats,Hf'Y) ~ Comp 1 hnc::e 11Ust 'be r·reqt1ent 1 y 
d,e:ctRd. Th@ t111e: tt utes fol"' decontu1nat·ton 111u.st ;be ucer
ta hed ~ lh!!nan_11e 1 WUl"1 ng :SCBA '~ s l!W st. leave t.~·t,. il(Ol'1: area witih 
Sq fft ct ent ai r to l!ffJ 1 ~ to CRC: .and ·9u uu•.oughi de-<:unta•i nit ton,. 

: v. DECGJll.T:AM l NATION OUR l MG "ED lCAL amtGEllClES 

Part of rat,11r-1n p•llnn1ing t'GI" 11ndd.en·t tr@~~ons.e- h Mnagtng ~. tc,al 
~ergenct es. the IP'l 1,i!I s:bol.lk> l d p:row Hfe: for~ 

- SC. respO!!!se tt1!1!1 ....-bers ·ru 11 y t .r-111.ned 1" f~ r:st arhti 1;nd CP.R. 

.. Arl"angment.s with the nMll'·~St. •dtc1.l f•ctltt;Y' for trlilil$'pO;rt~-
Uon and! ·trea~.t of· injured. a~ f·r)t treat-tent oif pet"Sonne·1 
liu·fferinig: fl"a.. expo·sur-e to chetlric.ahi ... 

- tCMts:ultt.t1an s1i:rv1t cu wt'tn 1: to.x:t col ogt n .. 

Eaet'geni:.y ·!1.ri: nshes,, slb~s •. llld/or wtish stat·t on-s • 

... Ftrst •1d fc1ts:. blankets, str~tcher, 1nd resusc.1tltor-,. 

In 1d'cUt'ioo:1 the plan should: estiClUh KthOd's fur- deeonitu,tnat1ng 
~rsQnM!ll wtt.hi imedtc~l problem and fnjur-1lu,. Thine Is tlhe 
poss.tb·SH'ty tJlat. Ut~ dec-ontuhtatJan •t •H!f'i11tate or g :u:sie 19Q;lrll!!! 
seritous ~ealth 1etfe;.e.ts. Ef Pi"OtlPt l1fe-savfng f1tst .at.di ~nd 
• .d1'.al tntlt•nt 11 1requirtd., ·decontutn1t1'an procedu:res sho1ild 
be· mt toted... W~M-Yer poss1b1 e. r~spon:sie HJ"SGIU"l~·l shOllll d accam ... 
pan1 c·~t•t'IA't.ed: v1ct1illS to the -.d.tc1l f.ac.-t H ty to i1.:Wtse an 
... tt·ers 1 nrra;~ rr1 ng dKontm1 n1.t·1 on. 

8. Physfal [~~UJI")' 

PhJstul ·hf!Junes u111 r•nge fi"Oill ,1 Sl)it11ned anlle to· 11 c_,ourtd 
fr"acuure., frm 11 •trtcur cut to. •nh• b1Hd11l'lg. PBpe:nd:lng ·an U1e 
it:..-iausneH of the ·I nJury, tl"H.t.!11tt 111y be gt ven at tlbe 1:1 t.e lb~ 
·tr1'hw:d r-e.s>~onse: :perso1u·1e1. o; for., ... :Sll!!!rtous inJuir-161 •dcUttan1l 
&ss·t s:t1.11ce •1 be riequi red rt the st ti! ot the °" ~c.U• u1 have to 
be trutecl at a .-dial f1.c1Hty. 



I. tfe-H.v1 ng GaN! s, 11:01:1 l d be t rii.U t'Yitr!d i llll!ediate ly M j tlnau·t i::o.r'l!s;hi
er-ii,ng deceol'.IU t Ht t on . rt:ie outs t cte 911rmt"U c--1111 be r'ellOved 
(depel!'td1ng on t.ir!1! •Hther) U 'tl'iey do not cause de-hys . lnt11rrfere 
wt t.lil. treatment. or 1i~r1ra"·ate the prab 1111. Resp1 r•t.1:u·1 ind bad
p1cll: l.H!Mib1t@!!!i -..st lhfii.)'S be fetlO'tff. Fu.Uy lflC~p·Sul&thi.-g 
·11tt u '",. chelllu ~. - ~ru 1st• l'lt cl otti M ng c1n lbe er.lit 1rw1y. l f ttte 
outer- contaatnn.ff 91nMnt'S c•nnot be n ·fe-t y re11Gwed, the 1ndhtd
ul should be wr1ppR '~ 1P'liut1c,, nibbel"'a 10,. bla"ik.ets to hel p 
pntent ·c.onta,fo1t1ngr tl'ie tns~de of amuhflas. a.nd iMdtc•l pers.on
rtel. 0Ut1t·d• gtrrMnts a;e thM f'IMwed at tne Md1ca1 nc.n tty. 
f(O 1ittapt si.au 1 d be •de to vntl ar r1 ;.se i:he ,-t ct 1• at tJ'le 
s.tt~. Qn• u:~1ptian would bi!: tf 1t ls tncwn thtt th 1nd1,,tdn'l 
h11 bl!~ cantwi~•t~ 1111'fth aA extra.el,. t.odc. ·of' corroshe 
•t1rh1l wh1i1:h could •ho ca."se sewere t.nju·r1 or loss ot Ufe .. 
fo.r a1nor •d1ca1 problems or h1J1.1r1es 1 tl'le naraal deconrtU1t1111tton 
proeedU.!'le- sl1ould be ·foHOW'N .. 

C. Hut stres.s 

'.H'.eU.-re'hted t Hnes:ses. ruge· fr• h11t f'lU·gue to· Milt strote. 
t1'1e> .OS\ str1ot11. ·i.teat strct.e ri1qul res p~ t.r.1mertt t ·o 
p.re-vent ~1'1'\IW.f".11b1e CS..g;e or d1:11U. Protect.he! cloth1ng Nt 
M•e to ~ cu.t off.. Leu serhM11 tarn of h.e1.t stress requ1 re 
pro.pt at.t•n.Uon or tll'ey ·~ litad t 1a 1 • be1.t st.role. Unless the 
~1ct ·t• ts ,Qbvtaust.r contpi,n11ted~ decont•trMt.ton 1hauld be 
•tttld CH' •1nt•Ue<I it11d t.re1t..nrt lbe.gui'I t-.d.1i ~t.1:1:y. 

D.. Che9.fca 1 1£x;posure 

bposura to c:tiadc11 s un bl· d1 v1 dc<I h1t·o1 t•o c&tegort e:s :; 

lnjurtes f ·ll'IO.. d1 re.~t ~nt&ct.. such as .1ctd bul"t'kS or 1:n1111 .1Uan 
·of tDdc Cft•taJls .. 

- POUntt.1i 1njg,ry di;e to grOS.S ~011t1atn1Uon 0!'1. clotJrt.F1g 1e>r 
eq,uf ,,_nt. 

for t nhll1ed ·c.ont•.tn.ants, tre&~t c1n anly be by qu.1U1ed 
p'hyS1!d.1ns.. If the c.ont111ttllli.r1t 1 s Oi' tlm llc:fn ·or· t n tl!Ht Q'H, 
1-df art• 9fl!Sures •st be t1!k:eli!; t.o c.Ot1nt•ract tht subs.t111c• ; s 
•ff •et. Ft nt dd t reat•n.t rusu1ll1 t s H ·aod 1 n.g the affected 
are• .t tn ..ter; .~Ofilleittr ., tor ri fll°" cJl•1ia 1 s. ~tel' uy· uuse 
ill!Dn siev-tr• prob,Je..s. 

W1Mtl protecthe clothing U grossly cont•tn.til:d, canta.1ntnts 
-, be· transftl'Nd ta tre•taent IM'ric>nM• or ·thR WHnr an:d 
cause tnjur1es. Unl.H1 seye,-re mdtctl problem Mw. occ.u,.re:G 
s1•1taMO!lls1t w~th ~pl: o1sl'les., thl· 9rot.ecth:e cladlf n9 st.ould b• 
liHhed off .as l"ip ~dly as poss tib·l e ana. c.anful ly NmYH .• 



V ~ PROTECT lOM fOJt DEC4JNT N4 r NA HON lllORKE~S 

The Levt 1 of Prat,cct 1 on worn by d!l!c:unta•1 nd ion 'lll!orJU!! rs ts d@Um1 ne d 
~: . 

- !f:iq,:iec,ted' or vt :s.1 lb I e tcmtu1 nl't t o.n on 'fOll'lc.tts., 

.... Type of· cor1t.11111~nant and assoc'f.ated rHp~ l"at.ory oru:J S'lthi IJUards. 

- fota I vapor-/gas ci:mcHtrat 1an5 tn t ne CIRC. 

- Pirlf c:u1 ates ilnd spK:tftc tn ,c ·rg~n ·1c QI"' orga11ic w.apa·r:s 1i,n t .t:ie CRC •. 

Results. of .swipe tests. 

A. lev,e·l C: Use 

Lev.el C tncl ude.s .a ful 1-f.ac",. can1 su ...... t .y,pe a ·~ r-pt1.rt f1 tng 
resp1r1.tcu·., ftal"4 hat w1th ·f1.ce 1M·t1d (tf sol uh is a pr.ablm) 

111 

t.hm1ea1-reS1stant boots and gloves. and p ... otec.t·he clathtn; .. 
The bod~ c.aver~ng reconaen.'d.edl ts chetlrical · nshtant owera1 h ,,tth; 
in apron, or ch.-t ca 1- Fes 1st ant H"H'l 11 ~s and j .1ck.et. 

A face shtel~ ts r~maend1:d to pl'IClt.tc:.t agi1t nst: si.p 1 uhes because 
...esp1 rators al ant: •.Y not provi di!: t,Mit s protect 1 on. Th!!!' ntsp 1 rat Dr 
shou ld hi.we ,a c11ntster l'PPt"(l'VN for· f1lte.r1ir.ig 1ny ·si;iec1 f1<:: known 
c.o~•t •hints such as 1tnte1n111 , ol"'ijan1 c Hpor:s 1 ..c:l d: igues " and 
part1cuh1t11s. · 

B. IAYl'l I 'UH 

In sttu•t.tOti!:S 11diere s1te wrkers may a ccnt.1111.1n;1ted wtthl un
knowns, h1gh1y voli1tt1e Uq:utd5 11 or highly todc ll!lt·er-iah .. 
decant•~ ni1tto111 'fOtkers sJiou:ld wear LHel B rpr.Dtect1·on. 
U~l i8 pf"iotectton fncludu SCBA, hlr.d hat. wtth f .1cl! shield!" 
<:he1iea·l -reststant g:l ovH" 1nd prDte~ttv,e C01tertng. The clothtn~ 
sugg4!!!sted ts cheltc.1- reshtilnt over111s. Jacket.. e:nd a rubber. 
apron. lbie n.ttiber 1pr on protects the St'BA. harness usetllbly 11"1d 
reguhtor ·from, beto1tng conta•htat~· . 

VI.. DECAl"TAiU.NATUlM OF EQUIPHElt 

lnsoflr as pass1ble, ••sun·s shoul 1d be ttk.n ta !P ·~went 11:.ar:11t:111tn1t.ii~ 
or· s•plt n.g •ind il0n1tortng e.qu11pi1e.111t. SUp11ng dev1ces boec.orAe 1to1i
t•f nated * bu.t .,,.uorfog t nstrut1ernts.1 un ~ ·ess the)' ere sp 1 as:tied .. 
1Hu1.lly do not.. Onote .canta.1n&ted. 1nst.n.enu al'"e' du·11c1i1lt: t ,o 
c.11t1n wttltciut. dulag1ng thm. lliny del tca:te fnrtMIHflt wh1ch c1nnot ~ 
@:a:st ly dec·antu;fnated should ~ ;pr otected wh11e ·Sit f:s tl@.tn9 us.-ed,. lt 



s.nc1111tfi ti:e '111 ,ac,ed 'rn a clHr- p1Htic; bag~ a111d tl'le big taped and Hcured 
•round Ut.e • nstrU111nt. Ope11t1 ngs are 1111de: h1 the bag f'or Sia)lJ:ll 1e 
tflltl:ke ,. 

1.. s.p 11 ng d~iti eu 

SM!lp11nig d11v1cH r•qufre: s9Khil cle,an1ng:.. Th11 EPA P.1g1ona1 
Labor1tor14!S ca.n prow t de t ,n fctnllll.t1 cini on pr-ap-.r d•c.f:lrtt1mi1n1t 1 an 
•t.l'lods. 

i. fools 

lilaodM ioo·1 s 1r.e d1 ff1cu1 t to d11:c;Qnta-t n.•te bec:.ause tilley 
tbs.o-tb ciletn1caih. They sfio10114 be kept Of! s1te al/id h1ndl ed 
on ·~1 b1 pr.atec.ted workers. At the end of the· respOl'll$e, 
..ood':el!'!, tools should be duca rded4 For dec.ontail!li n1Ung 
othll!t' t ,QOls .. 11teg~ on•l libof"l'tot't ~ sh-oul di t:ie ieons11.1ltei:1.. 

3. Re:s;pt rat ors 

Certat n p1rts of cant•i nated r1tspfr1tor1 t su.ch 1:1 the harness 
tsseilbb and le:a-the:r ,or cloth ca.panenu.. ,1rit· dtft1c1:11lt to 
de<:ont•tute.. If ![l'ro-.u ·ty tonter1nltH, t'hQ' IMY hlwe to H 
d.1isaf"ded.. Rubber cQllJloner1ts 11:&111 tie s1Mlced 1 n sap 1nd ,...·ter 
11nd scrub!Md •U:h 1: bn111h~ !ltegu11tor:s mrt be 11Nint11ned 
a"ordt ng to .anu f e1ctuf1tr 11 f1tc.Gmlna'at1 ans... Penans rcspon- , 
dbl:• · f'or dKonta1n1t1ng t"41sp1rdors .should be Ui(.r·ocrghly 
tr.at nee!' 1 n rup,t rater •1'. nt@rta111c•. 

4. 1itli1V)'' EqLd!Plllnt 

Bulldoi:ers, trucks, bac..'k-hoes. '"'lUng cbobers.. udl other 
hHYY aqu1PM"t are d1l rfic.ult to dteonU•tMte. Tht •thod 
911t11ra11y used 15 to wish thefll lllrlt~ Vl'ter i,ind~r htgn ,pr~sur.i 
ind/or· tu !lcntb actns.1 bl e ptrts. lllt 'th dt.tergient/wi1t11r Hl ot ton 
undm.1" prc:ss111·t11 1f poss1b1e. Jr.1, s..e c1su, shcnr.e·b,, 1c.ao111, 
1;nd 11fts flilvt1 been S&~d bluted or- st•u cl•Ha.i . P11rt1cu1ar· 
CH• .. s.t be ;t weri to· nose COilCIOllents t'n dt Nd, ccnu.ct. w1 th 
c·ont•tnants. sw.ch IS Ur~-s and scoops .. M 'p• ·t11sts should be 
ut:t 11 nd to lilieH .. \u"'-e 1e.f teict t Hn.-.s,1. 

8. Slin1 U:z1 ing ·ot PenonMl Protect h'• 'Eq1dpmnt 

Resptr.·•tors. ,reuscte prott(:ttv. clothtr:i.g, and othilr persianal 
1rt1idi1S iJGt Oll~)i • :st M neant-1nlt.t lbefar. M:tn.g MNS!ld. but 
•lH nn1t1Jed. l~ hts1o of 11uu Ind cla.t:htng bec:OMS soUe4 
du• to e.n·1 aucxi ~ bad1· 011111 .ar!ld per.s;p.1rat1 on. The .. ,u,f 1'
tunr • s iins.i:n.ic.ihuns 1hf:lul d De u:seci to san1the the re:spt i"'•t10t' 
•Uk. if :p:r,1c.1tc1l 111 protttthe ~1oth1ng s!hould be •cMne •Hhed 
after ii: t'llorougt:i. dec0'.nta1 ntat.1 Oll ; othfervf 'Se ~t .ust be d~inM by 
i\:allld. 



c. Pers1stl!!nt Conta.tnation 

ln SC. f itSUt1C.eS., c.loth1ng .and equ1pJtent wil 1 bee,-0me c:on,tamh1-
1net.d '111!1 th ~11bstanc.•~ thilt c:.aonot lbe ret110ved by ni)tma t decont,am'i :n~ 
at 1l·oo P'rocedu res. A so hen:t maiy be used t ,o t"i!rnowe 5ud1 cont amt ri -
ati oni frOiil equtptte:nt ti U. d,Qes not destr1oy or deg:r•de the pro
tKt 1 ve :nta:tert a 1 • If ipers ts t~nt cant am1 l'!lt I on. ts expec:.t.!Rd ,, 
dtspoHble g"an.nh should be u:sed. Testing f·o,. pei"'Sisten.t 
contai n~U en of p.rotec.t he et ot:ni n,g 1.nd .approp r hte de-~o~-
ta11i nat1i on •st be done by <1.u1l H1ed hbor.atory peritmn111l. 

D. Otsposa1 of Contil!l1Dlted "atei"'tals 

AH ut 1erhls and equtp•nt u5e<I for decont111i n1U 1on 1111,1st be 
dtspased of properly.. Clothi ng~ too1ls. buckets" brushes i a11d 
an other 1:qu1paiHt that h Gontamtn·ated 111USt be. secured tn drUl!lls 
or other c:antatnt'rs 1nd libeled. Clot.h1ng not cOft!Pletely decon .. 
tam1nited on-site .should fbe 1ec111red in p1as.t1c:. ba 1g:5. 'before betng 
remaY@d frOllll the 'Stte. 

Cont•i n1tltd wash 1nd r1 nse sol t1t 1 ons sh.oUi 1 d be conta 1 nlltd. !by 
usfng st~-fn-cont1. tnl!rs (far lll'~a~te.. chtld's w1.d1n:g: poo1) to 
ho 1 d. spent io 1 ut t o~s. Mottler conU t rtment 1Mthad 1 s t 10 d·~ g a 
trench i1bailt 4 1 nel'les deep a:nd ·1 { nfl 1it w1th iP l 1 !!It t c. In bot:h 
cases the spent soluttons afle' tr.1nsf'l!'rrt1d to dl'U9S 1 •ttiic'h are 
labeled and disposed or wtth other S'Uh$'Un:ces 01111 5.1te. 

~ 11.. AIUEXE.S 

Ann1x 1,. 2 ., an.d 3 i:fe:scrt be bu 1 c dec:ontut nit 1cn proc:edu~s: for a 
wrke:r '!H!&rtn'g LHel A. B. or C protec.tton. llle baste dKont••tnation 
ltnes {.Sttui1tton l), conststtng ,of approJ::t.atelt 19 stat1ans.. are 
,1. lll!Ost f dent1 cal ex.c;ept for- change:s nll!Cen t tata.i t.y dt ·rfet"11nt pro
t.Kt.1 v• c1 1ot.hing or respirators.. For Heh 1nncxil three spec1f1e 
situattons 1.re des.cr1.'~d tn wh1ch the tiastc (or f11ll decon.ta•htat1cn) 
pr«edu~ 1; s: changed to1 Uh t nto &ceount d1 ·rferenc.t1s 1 n tbe ext.tnt 
of contu1nit1 on " tu i1ccmpany1 ng cha:n,ges 1 n equ1 s:i-ent 1111otn. and 
ot,he:ir f•ctors. The s1 tu1.t1 ons 1l:1 ustrat.e decantu•inlt ton, sehps 
tNte(I oo tnown or' 1:ssut1ted c:ond1it1 ons at an hu:t dent. "any othl r 
variations •re t:ias,s1ble. -

Mne:it A d4Hct"tbes 1 •tntllltJll h1out. for Level A personoel decant111tn-, 
&t1on. The nUllHr of indh1du:.al $Ut1on~ have ~en NJdlilc~! .. Although 
tu, dacont•t nat Ian aqut,.nt 111d piount of space r@q,Ui red ts less, 
thin rttedM in t~e proc1e.ch.i:res p·rev1o~sl1 descr1bH 11 there ts • 'h ·o a 
f!i!UC1h ht ghl!!r priobabn 1 t_y of Ct'IHS-COntM1 :111•t ton. 



AMN'EX l 

lEV El A. D!COMTAMl~A Tl Of( 

Th:-e ful 1 ilecontamr~ nat'lon ~u··ace-du:re out ·~ foed. h tor <Warkeirs we.:r1ng 
Leve 1 A pf'Otl'ct1 on (with taJt.ed joints b&twHn !ii 1 owes. hoots ~ and 
s:u 1t) ·t.on s is.t t ng Of : 

- f u 11 y 1tnc::i1pSJu 1 il.t ing suit .. 

5 Se 1 f '- canta i ned bteath 1i ng appa ratu:5.. 

• iHlf'Cf hit {opt 11Ol'hl1 } • 

• Chim~ ca l-:re:s i Stlrit , stee 1 toe and sha.n;k: l!M:loU ,. 

- eoot COViH'S. .. 

lnner ~nd cuter glo~es. 

8. PRDC£DUA£ FOA: fUrLL DECOIUMl NAT'[OH 

St11t 1an 1 ; 5eg~gatcd Equ1 paient Dil"O,p 

Dep0sit e.qui paiel'l,lt; usec~: on-site (tools,, u•p1l:f'rng devices il.nd c itai.ners, 
1110nttori:ng t ns t r\lllents., f'.1cU o!!li , c: H oboards ,. etc .. ) gn p 1 ut1 <- ·~o 
cloths or i ni diftantnt ~cnutners with pl ut1c Hne:rs~ Eich lf1 H be 
contUl!t nated ta1 1 dt ffe-re-.:nt 1degree .. Segregat·t on ~t the drop ndLtCH 
Oe: prob1bt11ty of cro.ss-ci::mtani1 n11ttan. 

Equt Pl'lnt : u r1 ous st ze c.ont.a·i ners 
;p ll:St 1 c H ne rs 
pl ast 1 c drop c:11 oths 

Stat 1 on 2.:: Boa.t Coiter and. Gl owe wash 

Scru!b -cMJter boot cove·rs. • d: gle1vl!:SJ with dee.on. soluUe1n ar detergent/ 
water. 

Eqti1p11e.111t + e-c:mta1 ner ( 21l-JO g1 Hans) 
decon sol ution 

Dr 
dt:tHgMt w11.ter 
2-3 l Oftg-h,a;nd1 ,e • Sl)ft-br1st1 e 5c:ruti brushes 

0-55 



_SUt1on J-: Boot C:oHr and Glove Uns.e 

R1 nse off det(lili sol ut 1 on fn. Sta-t1 on z us: tng ca:p1 our; a11Cunh or 
wattr. A:epea.t as •"11 ti mu a.s necesu ry. 

Equtpm~t; contuner (30-50 pllons) 
or 

h1ghepnt1$UN! sprl) unit 
Mlilt.fir" 
2 .. 3 1 anrg- h1ndl fi, soft-ti r1 ,,t le s Ct'11b brusr.es 

Sttt1o~ ' : T1p1 Rtm0V1l 

Remov-e tape 1round boot5 1nd g;l OHS and deposit 1 n t:onUfoer with 
ohsttc ltnu. 

Equ t pm1nt t eonta1 nerr ( 20-301 ga: l l ons} 
p hst tc 11 ners 

;Stat t_on 5: :Boot tover '.Rl!llO'ta l 

R11110v11 bOot GGYe rs 1nd deposU. 1 n c.cntat n1 r wtth pl 1:st.1 c t1 oer . 

Equ1 s-nt: cont1i ner ( 30-5:0 91: 1 l! ans) 
plut,tc ltrie~ 
bench or !itool 

stat1 on e: 10uter 6lovlll!! :RlllOM 1 

R.ave ovte,. glawes Ind ~posU 1n CMtafl'!er ._tth p1Ht1c Un1:r. 

Equt pqnt.: canut n•r (2D-30 9111 ons) 
pl .s,tic: Hners 

,S'ta.t1an 1;. Sutt/Slfety Boot Vuh 

Til.Oro.tghly wuh fully 1ncaps.ul 1.ttn,g su1t. and lboot.5. scrub 'Si.Lit 
•nd boots wtth lani-liind'le:1 sott-b.r1 t;t.1 • 1 crub brush il'ld c0-p 'h~u1 
..ou~s ·Of dKGn so1:ut1on or lfetertent/1111at•r-. Repe1t. u Rny 
U•s u ne:cnur-y. 

Equi:s:-nt: cOlltat ner ( 30-SO g-111 ans.) 
deeOft! sohtt110ft 

Gf" 
de~rtent/.at:er 
2·3 1 ong-hlndl e, soft-.'brt $t 1 • scrub brushn 
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Stat 1 on 8 ! Sui It I Sa.f ety 8aot R1 n:ie 

R1 ns.e off d'econ so h• t t o-.n or d'.etergent /water us.1119 cop i Gus, a1naunt~ 
·Df iwate.r. ·R.epeillt as 11tani1 t 1imes as n.e(.e,s!:a ry. -

E.qu ·~ fll'llent : c:on;ta 1 ner {30..SO gia 1 ·1 ons ) 
e:r 

M 9h- 1p res;s.u re- s.p1ra.y unt t 
il'iliiterr 
2~3, long handle i soft-brht le sc.ruib brushes 

Stat' an 9 : nnk Cl!l.an1~ 

1 f worker ·~ e1 ves E1:it. lust on Z·one to ch1ng~ • 1 r tank , tM s 1 s the 
1 as t step in th.e decontil!lt nat 11on procedure. Vorker "s a1 r tan'k 1 ·s 
·e·xtrtangedl 1 neli! ou.ter gl ove-s and boots cov~r!: donned, .and! j 1oi .,ts 
t .ape<.t. Worker tt1en returns. ·to -duty. 

Equipl'IN!nt: a1r tanks 
tap ii 
baot COV@l"S 

glO~'>H 

Station 10:. Safe:ty Boot Re.av.al 

R!:llave safety boots •l"I d r:lepos.tt. t n contahler 'lll'i'th p 1 utt c 11 n.u·. 

E.qu1 pient;. c.anta 1 n1H" ( 30-50 ga.11 on s) 
plutic Hn11n 
bencti or stoo 1 
baot Jilek 

Stiit·to.n. 11-: Fully Encapsul.1t'fn9 Suit and H1.rd H1.t R.emova.1 

111th a~s.1 st.11nce of hel per-. re.ve ft11'1 y en·Clpsuht t ng su 1t (and 
hard ttat). Hang :s.t:.11tts on1 raek or lay ·out on drop c.lioths., 

Eq,ut 1?111Ht: rack 
drop clo~s 
btnch or $tOO 1 

Stat.t on1 l2: SCBA m.c:k:~ .. ,clk :A.emoval 

Wh1 le st111 wear'1:ng face',Pi.iece. ll"lmO'fe baU ·p1;c.~ .1nd pl.Ice on table .. 
D1:11c1:Hme<~t hose frm l"l1gulat.10!" ""1lwe. ind proceed: to next stath~111. 

Equ ·~· pn1ent ~ t.1bl e 



Stat1an ll: lnn~r Glove Nish 

'Wan wnh d1un sohlti~n or· deter9Ht/rw1ter that wf 11 not l'larm 
s1c•n. RepHt H .1111ny Umes as nec.11:11r1. 

[q~1~nt :. b1stn or bvttet 
,d~con 1oh1t.tor1 

oit" 
det1:rgent/i.1ur 
·1111 n tab"l 11 

StaUoJli 1·4: lrui.-r· G.1 OH R1 n:se 

Rt nse }d t:h wate'". R·1peat as 111ny ti11es 1s. necessary. 

Equi pment~ wtter ba$1n 
!basin or bu:etet 
.an table 

St1t11iar11 15: .Fu:~1 rec.e A.MOH l 
- . 

Rmaw. :r·1.e1tp1ec•. Olpa,dt rn c:cntlt :ner 1dth iPlasUe Hiner·. Avoid 
tGuch1ng !ice •1~~ ffngers. 

Eiiu1 p.ent: cont11t n.r ( 30-SO ;a 1 ·1c11ns J1 

rp 1ast1 c 11 n1:rs 

Stat1 on .Ifi.: Inner &t aH Rl:ll!Qva 1 

RlllClwe 1nner 910,•S ind d•pasit 1n canta1n•r with plasttc ltner~ 

Equi ti-et11t: ·COnt.af n~r {20-30 ;jn ons.) 
pltst1c Hoers -

stni on: u + Inner C1 otht ng ,~wa 1 

R.ove c.1 othi ng soeted ·w1th pers.p,i rtt i ~.. Pl tte t n COj;ltl t Mr wi tb 
plastic Uner. uner clothing shouild be. re.wed as soon; as po.ss·tble 
s t.nce there ts • poss i:bt 1 Uy \hit SM1l1 .aouni:s. of CJDnt•t nanu •t g~t 
l!ian .been trtn'Sfer-Nd 1n reM11t"g ful 1.Y oupsultt.11'!4 sutt.. · 

Equ~~nt: cont1t ner (30-50 ·g11 lons} 
,pl 1st'h: l iiners 

s.tat1cn 18: Flel d Va1h 

Sl'!Oliler 1f h19~lY to.1dc, sk1n-QQrroJh• ar sk1n .. bsarbllll• •t11r-111h 
are tnOliln or s_,spact.ed to be p·ra1nt. lluh trends ind fie• 1! r· shower 
h not ·IYl'l l 1 1bl•• 



Equipment : ..atet 
$Oap 
5111 ll tab 1 e 
;bH1 n or bucket 
t ·i I!] d shollill rs 
to.e1.s 

. Stat 1i on 19 ~ Red rns 

Put on clun c:.lot'.hes ., A. dre:s.~1ng tr111tl~r h n@eded 10 inclement 1111e.aither .. 

E~utpment : tables 
dlai r5 
l: cc.lie e rs 
clothes 

C.. FUlL DECONJAMUiATrnH (SIT,. 1) AHO THREE HOOIFIC.-, - IO~S 

l 

x 
.x 

x 
I 

.. 

STATlOfl KUM8ER 

I I 

2 3 4 5, 6 7 8 9 lO 1ll 12 13 1·4 IS 16 17· lB 
I 

I 

' x l x l l x l x x I x x : x x l I x I I I 

I 
x x x x t x l .X. I 

x x x x x l x x 
I 

x x l ' 

St tuat.1 cin l : The 1 .l\ldt v·! dua 1 e:n,teri.ng the Can-tut n&t ton Re duet 1 on 
CorriCEr fi observed to be groHly c.on'taminated Of' ext.l"l9le11 toxic 
substanc.es. 6 ,N~ kncwn or :5-11spected to be pre:sen.t .. 

l 

l9 

x 

I 

... 

Stt.tlat.1gn 2:.: Sa• as .Sttt.11.tion 1 e:itcept ·1 nd·~ wtdua1 nods new at r t1nk 
t'flil will rtttut'n to E~h.1s1an Zone. 
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S1tu4ti on l: Ind1vidual enter1r.g tht CStC fs expect~ ta be rntnimally 
corrit1m1r111ted. E•irtmely to.itt c. or Sk h1 .. ,<1rroshe a111terhh atll!, n,ot 
present. No outer gl ov~:s or boot. oanrs 1re .om. hu'ler gl o~~s 1 r1 
nat towUinrt,nattd. 

S1tui,t'1io.- 4: s.e a.s Situ1tton 3 except indh1dttal nelds new air tank. 
and Wl 11 tetuf11 to f);c. t 1:J s10111 Zone. 



MKEl 2 

LEVE\. S DECONT AtlI NA'T lOH 

Th~ ·ruJ 1 deeonita.ntnatton proeiedure out.ltMd b for WcOr'kr!rs lil!Htr1n91 
leve·l 8 pr·ate-c;tioo (fllf1th tap~d Johts betllH!en gloves. boot. and su1t) 
cans is ting of': 

- one ... p1 ec.e t illooded I C::hllRh::a l-reSi $ tant !,p 1 ash SU tt I 

- Se 1f-cont iii n.ed b1reath1 ng appa riltuS .. 

- !:hi rd! hat. 

- Ch.!tfl1cr1.1-fles1.stant,. -stfle l te>e a.11d s:h1.111 k: boots • 

... !Boot QO.ven 

[nMr and OtJ!t@r glove-s .. 

9. PllOCEtiURC FOR 'FULl DECOftTAMIHAUOH 

SUtfon l = Segregat·e.d Equ1pnent D.rop 

Depos t t equt paent l:lsed on-st te (tools. samp 1t ng dev1i c.es and eontai.nel"S , 
ll'l!on·titar1 ng i nstl'UllM!nt: s, radtos 1 cl1 pboards. etc..) on' pl ast t c d.-a111 
cl oths ol"' tn d1ffe.rent c:onta1 ne:rs. Mi'fth plastic Hu rs. Ea.ch w' ... n be 
cur.i.tP!t natMI, ·t~· a d1 fferer.1t egr.ee.. Seg.r1tgr1t1 on at th1: dl"'Op reduces 
'th11 probtbt 1 ~ ty of cross.-c:anU•1 nat1 a'1. 

Equipment: v~rt ous 11ize c.ont.ain ·r:s 
p. last 1.c 11 ners 
pl~stie drop cloths 

Shtlon 2! Boot cover 1.nd Gl owe Vas h 

scrub outer boot co·wets and !iJlortes "W"tth decon ·solution Cll"' detergent/• 
water .. 

Eq1.111:111eint.: container ( 2D-30 g1.1l ems) 
dee.on solut.1o~ 

or 
detergent liliatl!!I"' 
Z-3 l ong .. 11an.d.l~ It s.oft.-brt s:t 1 e scrub brusus. 

.. 



St illt ton l ! Boot. Co,Y'er 1rnd G 1 ov11 :R1 ns I! 

IUn:ui off de,,an solution from Stat1i:in 2 u-sjing c1Dpt0-us a.mocu'!U of' 
water. R~put a!. man1 t tmes as l!leC::esur-y ,. 

E.qui ~nt: conu trier (JO.. SO g'I! I t ocis) 
OJ" 

Iii 1 gh-Ptt!S sure s p.ray un1 t 
w1ter 
2:-l 101111;-.lludle. soft--bl"i rt l~ scrub brush~ 

Stat 1 on 4.: Tap I!! Jtent0va 1 

Reat011e t1p111· arr:n.1111d! b0ot5 111.d glcv~s 1~d depastt 1:n c:or.iu1neir 'liittri 
phst1e Hner. 

Equi pill\mt t conu1 ne r (10~30 ga 1 l ·ons) 
plut~c linen 

Sta.t ~en S: Booat Conr A:80va l 

A.ave boot covers and d'eptis tt In canta·I ne-r w~ tb. p 1 uti: c. H ner. 

Eq,ut ptel'!t: conta1 ner ( 30-SCI ga 1 ·1 an.s) 
phs:ttc 1 hll!!l'S . 
bend or stoo 1 

SU.ti an i& ! Outer 61 ove Reltava 1 

Remov-e outer 1g!avH ind !fepostt 1n canutne.r wltl1 p1hst1c Hl'er-. 

:Eq111 t P'!'t:nt: cc nu t.neJ> { ZCl-30 ga 11 ons 
p.1 ast1 c l i ne:rs 

S_tatto111 1': .Su1't{Sl'f·lt1 :tlact \fH:l'1 

lho.r.aughl y wash dl111~c1 h.rH ·1 stut. sp l uh su1 t"' .SCM ,. gl owes.. and 
ufaty boots.. scrub wtth 1cng-hand1e. soft-brhtle sc'°"b brush 
11nd coot~s ·MOu"nt:s af d'ecan :solution or deterg.1nt/wate.r. W'rap· 
SC8A ~guhtot (U t.rt...-aum:1d tne) with pi1H~1e to kMP out 
•attr· .. W.uh baetpack Hulllfly wtth $p0tt.ga er ~lotu. 

eonta t ner (30-50 91&11 ons} 
decon :Sol tit 1 on 

Ot 
detergent/water 
!-l lon1-b1ndl;,• ~ !:Oft-bri st le s cnib tlf'lll:St'les 
saall buckets 
spange~ or. cloths 



R'I n!H~ off dec:oni :sohrt ·,1on or detergrenttwater usir:ig "optoL11s amounts 
of •ltl!I". Repieat 1'$ - n11 t f lllif!$ IS tnl!CH H .r-,y + 

Eq~tpme~t ~ c.onto1 ~er (3G-§~ gallon~) 
or 

Mgh-preuur!! spray un1t 
watel" 
Slil l l bud: et s 
2-3 1 ong,-h:andi le, s oft.-bf"15ot 1 e scirut bru:s1 l:les 
spongH or 1C l oths 

St.at 1 ·on '9 : Tank Change 

lf l!lfOrter" ~HVl!S IE:ic.c.tusion Zone tD· clian:gc au· Unk' 'thh 1"1 the last 
st~ 1 in t'he deci>nrt . 1 inoti Ol'i (H"O~dlii re. 'Work;er; s • f 1r tarnk: 1 s 
e-.xcJhangedl 1 nellll· outer" gl oV\n. il"!d. bQ()U cow@n donned~ ~nd j oti nu 
t•ped. Worker returns to duty .• 

Eqru·t, pment. ! 1. 1 r- UP ts 
't,1pt! 

bact ClGYf:~, 
glOV\ff 

Stat1 on 10; S1fet.)" Boot RtmQWll'l 

Re-owe safety !boots 1:nd d.epos:1t ., n c:ontatner wtth. ph~t1e lf ne,. .. 

contai ner ('30-5-0 pllon5,)i 
pl1:1tk. ·11ners 
benc:h or stao1i 
boot jack 

Sht1 on n. SC8l 'Baelcpl.Ck RMO'tt111 

Vtltle stnl weartng: fac111p·te:ce, ~v~ back.pad 1:ml place om· t1.ble. 
'Oisconne.ct has~ fr• tetulator v·ahe ind prace!d 'to ned :stlthm. 

IEqut pi9ent : t&b.l 11: 

Sta\iOft U:·: Splast1 su·tt A.mov1.l 

WUh a:ss1i.st1nc:e of h• 1 per. fll!:9QV.e! s·p 1 uh su·it.. !Oepos·tt t n contai net' 
wt th p 1 as:U c 1t neri. 

Eqi;i. t paent : con tat ne ti {30-50 94 n 011·s) 
plHUC. 1 tnl!rs. 
1bi!111,ch Of' St•001 
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Vas:tl 1 M!l:r 1gl ove$ llll1 t lh d co:n s.o 1 ut ' on or det.e l"g;en't/wa t.er that 1111, 1 i 
not ~tti!!i st 1 n~ Repeart n. rqn' t 1i .. - ~ 111 n@cM:H ry . 

Eq,u1 JJment : dee on sol lll.t1 on 
or 

oete-r;e.ritfllf·1te r 
bi1.s1 JI -OJ" buc:h·t 
sm'l 1: tabl t · 

stati or,i 14: [ nn11r 61 ow~ ltt nse 

Rtinse t tine Ii" gl owes ._1th w1.ur. .Repeat u . niarny t1 s 111 neces ur;y. 

E:qut pMent: w1t1:r 
bits 1 n o.r bu:cil:f!t 
small tabl• 

S't.1.t ~an tsi.: facept ,ecl!' :Retli0¥11 

hllan if'1ap1 ec.e.. Av101 cl toi;icl!!1 ng f ac:.e w1i ·th igl ov--es ~ Depo-s 1 t. 1i n 
coMil t Ml" 'td th· p1l 1$t·t r;; 1 t flier' 4 

Equ1 si-nt : cant.at ne·r {30-5.0 1ga 11,ons.) 
-sillu.ttc 1 tner.s 

St.lt1 an 161: Jn111er G;lav-e· Rei0¥11 

Rmove ·tM1r gloves 1nd, ttepos.1t h1 coniti1ner w1th plastic Hn!!r~ 

Equ1l[lliMnt ; -c:omt1i f.ler (20-lt11 gal '1 ons) 
IP 1 ast1 c 1'I rie:rs 

Stat 1 on 17 :· ] n.n~r Cl atM ng RMOYa l 

Rmov11 cl ot:M ng· :s01ud 111 th perspt iraUor.i • Pl ace 1 n eonta1 ne r w11th 
plH.Uc U.ner. ·Da not wHr 11inn111r da.tMng ott·-stte s1"ce U!e.-e 15 
1 poss.tb1ltty -.11 111aunu o·f cantH1tn1nts •trii'ht h.>tve !been 
tr-11mf11rm: 1n racn"~ng fu1 ly enc1p1ul1ttn511 si;U;:. 

!Equi ~· : C«.lta t ner ( !G-1§0 g1l1 on·s) 
plHUc: l11'1el"S 

stlit1i1an 18·: F1eld WHhi 

st10ftr U hf ·ghb to:ith:., st1n-~crrash~. Qr s1etn-1bs·riillbih!· 1111ter111h 
•re tnown Oii" -s.t1spec.Ud to be· :p.r'Hent. W1 sh ha Ms. 1..nd flee t f shOlll'e I" 
ts 11urt 1.v1t111ble. 
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-

l 

l 

x 
l 

Ectt:11i p!M'nt • 11t1t~r 
S.IOl!lil 
$1U U Ubl n 
lb.as t ns or ttuc:t ets 
Held slt~r:s 

~St-It ~ on 19; R:edrle'S;S 

:Put 0111 c.1 Hrn c.1 o·thes ,. A ·d'r~s .$i ~ ng t r i1t1 er i ·s, 111eededl ~ n1 1 ric ~ 'ellie'll"l<t 
..eatliet ~ 

Equ1 .-ent : tab 1 ft ~ 
chii111"5 
loc'k:@r:s 
c~othe-s 

ST'ATlOM !"UMBER 

I 
2: 3 4 5, 6 7 8 g 110 11 112 lJ IU · ts l6 17 18 

I I I - - -

I I 
l x x I I x x l I l ); ' I l J x l l I 

I .I I ,I 

l I I l I x x l J. I I I 

1 

' I x x l l x x I X. . 
IJ I x :I i ! 

I 
I 

Situation 1.: Tne 1niiihtdual entertng: ti'!:!!' cont.u1nat1on Reducthn 
ltorri dor 1 s deserved 'to be gross 11 cont.t_.. nated (i'I!' e~treiae·ly to~ t c 
substanc:iM a re known 1D:r 1us~ected ta be rp reHnt • 

x 

I 

1'91 

I 
l 

x 
i 

. S1tlllllt1on 2: SUie as sttt1aU 1on l ex~ept. tndtvidu~1 nee.cts ne"" a1t' tank 
11nd •t l 1 re·tu r1111 ·to Exel us10111 Zone~. 

·-



S1tui1tto111 l _t rndlhtdUal Ht-e.l"'ing U11e CRC ·h Hpec.ted to be nrin ~ 11wi'n1 
1i:ont1 t nalttd. bt:.rmely t0-.11:·•c or sk.tn-co.rroshe •1t1e:rhh are· n·ot 
pn1Ht ·No out>!r glt1<11M or boot c:overs ll!'le tt0m.. !."ner gliowes 11"1t 
"~t c.ant••1n1ted. -

S1t.u1t1·an1 •: .S-e u S~tuatton 3 cue,pt bdhtdu1l need1 ne•· 11 r Unlk 
11nd •1 11 retu·tn t ·a, Ez.cluston Zane •. 



AN~£X l 

LiEVEL C DEC-0 TAKU~A TI OH 

A. EWlPMEifli Wlil.N 

The full decont1r1hlci.t1an pr.,ac1edure 0111tHntd 1.s ror wor er~ ·1111earin9 
Lev1t 1 C 1)'1"otei:.t t o:n (wt ttil t ,apl!d j10~ nu between 91 ove:!., beou, and · 
su t t ) c"oos 1 sti n9 of: 

- One-pt ec~ ., hooded., c'hem.r~ t4 la rH tstant spl •s.h Sbi t. 

- C1 ~t s.te.r equ t p~d, fu ~ 1-f ace 11tHk:. 

- Hard .hat. 

- Inner andi or.i.tef"' gl ovs. 

S.. PROCEDtJU: fOR FULL OECONTMlHATIG.N 

5ta.t1·on 1 : Segreg1tedl Equil)Cflenit 'Drop 

'Di!postt 11qu1s-ent uS·ed on-stte (taoh, H•p·l ing d'evi ces ,1nd 1e,o:-.~aim:.~s, 
aon1tar1ng tnstri:ae:nts. radh:isi cHpba.l.rds. ·~tc.} on plasttc. dl'"op 
c 1 O·ths or ·hi d·l1 f'r1er@nt canta1ners .~th p 1 ut ic. 11 rners;. E.adt •111 be 
coot-1n.ated to l different degree.. Se·g1reg1ttom at th!! drDp 1reduc.es 
th~ prab1bH tty of cross-c.o"u111~n1tt 1on. · 

1Equ1 p11e.nt:: rt.11rt aus s tze c·O"tl. 1 ners 
phst.tc H nen 
plasttc drop cla,ths 

St1:t 1 un 2: Boot Co\teil" an.d Glove wash 

scirub 0111ter boot coverrs anel gl ·Oves •t·th dtlccm s.o 1 ut1 on or detergent/ 
w1ter. 

f qu1 pnint : 1C.Oi'ltlt 1"ef' ( ZO-.JCJ r.a l l :ans) 
df!con sol ut ton 

C!f' 
detergent water 
2-3 long;-.handle, 'Soft-bristle $Cr@ brushes 



ll 1 nsc· Off idt1rta1' 5>0 t u.t1 am 1 ram St.at 1 on z 1:.1 s. i n9 itQpt ous. amHnts of· 
••t·e t. rt.epeu H ll/IJY t: 1 itts. u 1trece nairy ~ 

cont1 1 ne~ (30~5-0 ga l lClflls } 
Jr 

'I'! i ghapl"e-Hl.i re srpir1.y un·1 t 
•1ter 
:Z-l lon9-h1ndh:, sof't brht 1e sc.rul:i brrusl'!es 

.St&rt1 Orti '4: TiflPl!!l' Remti'll'<I 1 

Rllli111cwllli tilpe •round boot s 111nd 911 O•wes. 1111d. depors, t t 1i n conu t lier •t t.n 
plr11t1c: Hner. 

Equi~M.:: conta1 r.ier- (20-l<l 9r11 lons) 
phst.tc. m 1ne1'$ 

St&t10fl .5: Boot C:OYer RMO\IA. 1 

Rlmovit bOot coven ilnd depostt 1" contah1111ir wUt.1 pltSttc Hner,. 

Equ1pitent.: contil1nei!" itl~50 gaHOfliS) 
p].uttc. H~:rs 
bericn or stool 

Stat1<m 16 :: Outit'J' GtOYllli' Re->v1m 

Re.ve oute,. 9! 1ove. .1i\4 deposit ht 1COl'IU t ner 1dtn pl ut t c 1t M :r •. 

Equ1.-ent: CMtah11tr {Z0-30 g11'1 ans) 
ph:sth; Hnel"$ 

Stilti oo 7:: s~ tt /S1fet1 l!IOot W'Uh 

lltal"Cughly wn" t-pl.Hh su1t in.4 Hfety boau. Schibi -.1th langJ
handle. iOft-br1si1 e serub brntl .1nd c.ap·I Gilli .aul'IU of d~an 
so 1 utlon or 1r4etergent,hrir.ter. R"t.~t H •nry t ·~ae:so ·H n1c.sS11iry. 

E·q1uf~lrt: :: C.Oil'ltflhier (30-50 ga11ons} 
ctecon soh1Uon 

or 
detet91!'it/1ttater 
t-3 l0fi9-h1nd:'le 1. soft .. brts·tle scrub brHhH 

.Stat 1 on 8: Su'tt./.S.fety Boot ll t nse 



RirAH ofr· decon s.olutton or detieorge;Jl'l t ./wat,eir ·1,11s.1n9 c.op,h rus a 011nu 
o,f •lt~r' . R.epe-,1t as •an1 t 1 mes is necess 1 ry. 

Eqw, t pme.-n~ : contiltn r r(JO-SO 91ll1ons) 
ar· 

l'I t 91'1~ pre:ssu re :spr1y unt t 
••te-r 
2-3 l ong-h1t1dl e • soft-'b r h ;t 1 e s-crrub brHhes 

St•lt1011 91
: C•nh.te r or Mnk Change 

[ f wcrker leh'eS Elli.c1 y:s ion Ione to c:h1n9e: uin 1:.S'ler (a r N .Sik) .. t.M s 
h the 1151 :s.tlp 1n tbe oec:ont-am1 nat t on p.-ocedur-e. ~CN"ker':i 1ttnis.t~r 
t 1 H.Ch!ln,ged, new o-ute r gl OVll!!S l'i''ld !boots c..av!'rS do1uted , aru:I j o,i nib 
taped!. Morite r returr.1u. to du.t y. 

Equ t pig:.nt : GUI hter (o·r 11Hik) 
t ,1pe 
boot c.ov,~rs 
glowtJs 

SUU ·Oft 10= Slf1 t1· Boot Ret10V1. l 

llmov• Hftty boats 1nd dep:as1t 1J1 contahter with :pl1sUc ltne-r. 

<:ontaf ner ( 3() .. 50 gi.11 ons) 
p,1 ut.1 c 11i ne.rrs 
ben~h ar st.·001 
boot jack 

suu,oo 11 + Sp 1 H lit Su it Remov• 1 

~t th •SS 1 stance of he 1 pttr , ,rnio·v'" s p11 Hh so tt. Depos t t t n cont& 1 ""'" 
-1th p 1 H .t 11,e l 1 ner. 

Equ t 1pment : ca.thine il' f 30-SO 91111 on s) 
bench or stool 
ltni!:I" 

stat·t °' 12:: l nnu Gil ove Muh 

Wnh i nner gl O'fe.5 ¥!tt,n de.can sol Ult ton or- deterg11nt/•1.ter: t.'hat wt l 1 
not !hfirm stt n. Repeat ,as uny ti•es u necesHry. 

Equtp.1ent~ d@Cen ~alutton 
01" 

dete~gent /wner 
lbH1rn Of" bud:et 
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U Di• ·m nner gill owes wtth 1111eter.. Re·pHt as ~"Y t 1mes u neces·H ry. 

Equt pimi!nt: '!filter· 
bH t n or tiucttt. 
S!nll table 

Sutton 14; f 1ct;ll11eei1 RH10v1l 

Re..oH facep 1 ec1. Avot d touth1 ng· f11ce •dth1 gl o-ves;.. IDepos tt 
f actpt ece t n c.antat nu •1th pl ut t c, 1 t ner,. 

Equt pme111t: canu1 n11r {3.D-50 g11 'Ions.) 
p1 asuc 11·:ners 

Stlt11on lS:: tnner 61 ove Rel!IGYI l! 

RMOwe. ·~· .nnu 91 Ornts 1nd depos t t t~ conu t net- w1 th p lut i c. H n~r. 

E'qu:ipMnt: contatner (20 .. 30 gallons.) 
p1Ht1c. 11Mn 

.S~t.tQft 16. lnMr C'l'ct!M"g Rmo'~«1l 

RMov-e 1C.1 ot111 ng soU:edi •tth 1panpt rat ton. Pl . .au t n Qonta1 mer •1th 
plnttc nne;r. DD r1at, wear fnner c1ot.htng ot'f-stte s1nee there- b 
.a posst b1 ·1 tty 1111·11 lllOillfttS af c:on.t•t nain't1 •1 ght have bft!n· 
tr.ans,f'etredl 1n riet!!Owtng spluh s~tte. 

Equ1 pMnt: ~tat Mr ( J~SO 9• ~ 1 ons) 
p 11.>St t c H ners 

S~tt 01'11 17: fl1el d' V&s:h 

Shower H h1ighly to1JCtc 1 st1n-corros.ivr or :1ttn.-1b1arb1ible 1111tertah 
1.re ~"°""' Of" $US;pec.ttd i:o ht p ru.ent.. W.11h h•ncts and f 1<:e 1 f shower 
ts not iHt l lb.'1e. 

E!itu1 pmn1. • ot•I" 
SCJl.P 
tablH 
-ash 1bu1ns/bucltet:s 
fit hi showers. 

St1'1t. ton H: R~fleS s 

Put Gfll cle.n1 clothes. A dressing tri1Ue·r U ne1ded 11"11 1nc:lement we1t.l'ler-. 
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[QiU 1: piiiient : Ubl e5 
dla11 rs 
l1C1Ck1j!!;r'$ 

·c.lotthes 

c. fUl.l DECCINTAMlN~TtQM (sn .. l) MO THREE "11Dlf[CA.fJOMS 

' SfATIOfi NU KB ER I 

I 

I ~ I i 
1 2. I :3 4 5 6 I 1 8 g [10 ill 12 lJ 14 115 

I I J I I 

.1 ! 
I 

t l I x x x .l . X. x x I l I l x x x l ' 

x l x x i l l I x ·-

I I r 
x I x x x l I x l -

I x J, x x I 

.. 

I 
Ui 

1 n 18 

x I J x 
I I 

I 
I 

I x I l I 

I 
I 

St tU1t'iDlill l: In~ 1r:id1 y·i du:a·l entie·r1 ng ·tile Coritpt n1.t ton Reduct ton C:or.rhl'or 
is o&.sened to ibe grossly contall1iniated or edte.ie'l)'· s.'k:in corr-oshe subs·tartces. 
a re kno.n or .suspected to :tie 1P resent. 

St tut1i1Dn 2. Si• as. Sltua.rt.1 on, l e111c:ept: t nd1"w ~ du'l needs. nft c1.nt su r ·Oii' 
lillUk 1nd wt ~ . 1 ll'l!'tu,rn to Exic.1us1 un. Ione. 

Sttu1.t1JD:n. J:: t 1nd.1vtduid ente·rh'l 1g the CRC ts exp!ctied to :be 1111n1.a'Uy 
conta•t n1ted,. E:i-t rm! 1.Y slrt nscorros·i ve -.artert 11 s are rn.Dt present.. '.fto 
outer g~ 10-ves. or boat co-ver$ .1rl! wom,, Jnner g11o!fes. are not conta•~n1ted .. 

Sit,uaittcn 4: .$.11111!! as SUu&tton J extept ~ndhidu1l rteed:s: nw canister or 
usilt: 1:111d wt U :r~·turn to Ex.cl1..as·ton Zane. 
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AtmEX 4 

1.£VEJL A. DEC-OHTAMHATIDN . MltiUl.IM lAY:tlUf 

Tbe dtcont1111in1Hon p.rocedure out11ned 1.s for wd.er-s. weuhlg Level A 
prohct ton (wt t.h tl1pect j oi nt.:5 l>e·tween g 1 owe$ t boou... a!'ld s;u t t} co ! 1st i n:g1 
oft · 

- Fully !!nCapSJLlllattng, sutt with f 1nt~gra.l boots. and gloves~ 

- .~ 1 f a.unta1 •l'led br'i!at~h i n,g iil.ppa.ratu·s. 

- 1faN l!lat (1opt 101" l ) , 

- Ch 1ct11-reststant ., 1tee·1 toe and shank baots., 

- loot cowers. 

- fnne:r and outer gl OYH 

8.. P.;rtOCEDURE FOR fUlil OfCOHTAMl~AUOH 

St t 1 on 1: S•9r;1g&ted Equt piN!nt Drop 

OeposU eo:uiip11en1t used on-sue {tools. 'Hlilp.Hng devfces and cont·illh\ars., 
!ilt01'1ittor1lng1 tnst.,.nts:1 r1dtos., c.Upbaards,. ·etc.) on p1Ht1i ~ dr.op 
cloths. o:r tn d.tff11.-.nt cont.atners wtth pl asuc. H·ners.. Eich "'111 be 
c.anhll.1 nat.ed to 1 d t f·r·erent de9iree. Segt'>e<gat 1 on at tile .drop reducH 
the ,robab1ltty of cross·~~nt1.111fnat1on. 

Equt paenl: • v1.rf 10\.IS :Si I ·e cont.at ner1: 
plutfc. 11ners 
pl~stic drop clothes 

:St1Uan 2: Outer Glln11nt .• Boots • . ind Glo•·es Wish and !ll1in:se 

:S'c;rub out.e:r boots. outer glov~s, and fully-en.c1p-su1 .atif!g .su·•1t •Uh 
deccm soll!ltton or d·e-tergent. watJ1r. Hnse ·of·r us.f 1ng cop1ous 111111:cmnts. 
of water.. -

£qutpiaent: c0t1tatners (30-50 gal lons) 
decon solut·hHI · 

or· 
ctetergmt water 
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f'~H4' illllt•r 
2,.3; - un;•t.t.r111j:Je'1· SOft,.bthUfl .IC.ll'Ub brushH 

5ta:Uon 3:'! Outer aoot ind Glowe RaRv,11 

ftttlO-l! (11,;1,t,u• boots lfld glr:wa. Deoostt t .P.I <:ORU1ne.r '!t!tJ1 P·1Ut·1ic. 
Uner. 

~qu1.pmnt: ·Cant•t ntr (30.-50 g111 OH) 
pll Ht1C: 1 t ftl" 
beC:h GI" itGD·~ 

~t..t~on 4+ Tl"~ Ch11ge 

l f 'lliOll'lel' lt.1•es ElCl u.st10J11 lof!le to c.hilf'it l!t r t ,ank, tM 1 1 s, the ·1ast 
.step t n tilt- ~ontu1in•t:~ on praqciLU"·t. Vort•r-·1 1 il1 ir un'k 15 eJ;chilrJge.d, 
,.._ out•I" ·gl owes and boot CDYMli d:onrad • J1a11 nts tlped • 1nd wort·e-r 
rei.ur.ns ta duty. 

!Equt .-int! ,ii r tanks 
tape 
boot. co;e:rs 
g1l c,ives 

SiU1t1on S::. Boot. &loves. trtd Outer 61f'Mflt Re-ow11 

I oats. f u U;,-enc--1pJ11ht1 ng sutt. 1nd. t nner .gl ov-u remaV'ed 1nd depa1 ttedl 
t n HNMltl ,c;antat NU"'S 1 t ned ·llf1 Ith ltst'k• 

Equt s-nt ~: contd ners (30-5CJ1 91.l lons J 
p1111ttic 1 t ners 
be111cn ,or stool 

SiUt ton ii; SCBA l~wil 1 

stU blt.!kSN:~t and. f .1c1p1 ac• 1 s Hr.011itd'. Hilnds and f'lcl' ,are tho-roug:'h1Jy 
IQShed., SCBA dtpc11tted on p'lut1,c. ShnU. 

£'.qutJ1Hnt: oluUt. ~•.ts 
:ti•s if1i 11rr buck•t. 
sotp Hd towels 
tienCtl 

.statton 7: ne,1 d ·wash 

flloroa1hb w11h hinds and. f't<:·e.. $hOlftf' H soon as :pau1bl;e. 

j 



eq~i pMnt .: 1J11ater 
~Olp 

:t1,bles 
1J11tsh Ms 1 n/tiuc.lc.,et 



PART 8 

Al R SlllRVEIU· CE 

Au:1dicot s ., 0~1l v-t ngi hliu r-dovs ·mater-ti 1 s or trl'llll!d1a1 act 1 ons at a,ban~ 
doned! waste s'tte5 can rel ease a '¥i1r1 et.y· ot· ·st1.rb~taneiu t nt.o t.1:1e 1 tr,, 
Che11"1rc1J n Mti I transpurta:t 1 °" i1CC1 de.nrtS.'" op.en rO/' 1 erl~ t ng: 1:ont It n:e•il'S, t 
whui-iblown dust, and sue c.·lunup .1c.thlt.tes. pro4Ju>te em.1:'.Sstons .iMclJ 
Clllf'! r ap·t.df1ly aff'ecc::.t th!! Millth and s1ff!tJ' of' .rHpmtH worten: and the 
pt1l>·l ,1 C.~ Htz-atdous ai.o.sph-eres rCl:rt 'IJ,ll'l.vohe: 

- f1..ab·le" ar •~plosive· upor.s •. gases" tnd •e~osols · (e:icploshe 
ttl90SPhe~J . 

... Dtsphicime:~t Orf ~Nt.ttlble 11.r (oJtygen-d!!ttctenst .1.t.a~pliet"e). 

- A1.dt oa·c.t he ·uitlir1 ii l r1 ( l"'&dr 1oact.1 rve enrw1 ron..efit.). 

- Tu~1 c uipors. gnes :1· and terosol:s (.toxh:, ·•tflO_sphe:re) . 

The presenc;I! of cne. or •re or these barard:s detera1 nes suibseq.ue.nt 
act1 Ciits tor prot.ect ipeop11l.e ar ·tM- en:vi n11111ent, o,peraUans to 11111t.1 g11te 
the 11rtd dl!nt .. ,r Ind '.Hfe\)" cens.1 der1t tons for response wrten. 

A~rbGrni! ih&zan!ts: can bl. pred1ct.H ·u the subst1nte i ·r.i;tohed., tu 
chmieal and phJs1ic.al p~erttes, and ·•e1.t"ttlrr t.'and1t1an5 ril"'e· known .. 
But 111 r sutYei 1 hn1?e i:s neou.sa ry t:o c:onf t rTill pmt ct. 1ans 1 ta1 1 dent1 f y 
or •Hur. c1ntm~nants., or to detect 11,mkf!OWl'I! eh·· pc 11 unnu .. 

TMl:s part pnwtdes: ptrd1nc• pr111irUy an longer-t.erw ai r supltng for
to~1c subs.tal\ees. Iqfol"Al'tton 11 ghen 1in Part '" In1tial S1t1: Entry 
.Surrre,y and! Rec~N! 1 s;Hnce. rega:rdt ng 1nt t. t11.1 d_etu•t nilt·t an aif il1 irbarM 
MZIMIS .. 

l E ~ OIJEtfl ¥1E Of Alli S\IRY£1l.LMC£ 

Atr .sune11 Hanc• COM1sts. of at t .ont·t.ortng (u:sfittg dt ~ct-rH.dtng 
t astn.ents. capable of pr-ovtd.1og real-tt• tndtc1Uo:ns of ai r 
cantlill1Nnt.S) and. air Hiipltng Ccollec:t1lng 11tr an 1.:n appTOpri ate 
-.d:tl or 1:n 11 ~u1tab1e si.p11ng con.ta1ner f'ol lowed b1 11nal1·111..) 

the O'bjec:ti'ft of air sulli'wet 1 lance duntig resp:ons,e h t.o deterwt ne ·ttie 
tJpti rof chClli1U:l ·COllPOUnd (tl!ld 1:1soet1ted hlz:1rd) and quantfty Of 
•1 rborne coritlll1r..illt$ CJn-Si'te rll!ld Off-S1te· ·Ind Chltiiges in 1.t .r,- rCOF11lU1h· 
na.nts that occ:u!"' ove,. ttl@ 1 ·1fet1 • o·f the 1t1ct d.ertt ... 



Th" d'a'U abU1ned 1.r" u:s;e:d to help u .tabltsh c:r- t ttr1.i f 'or WOl"k11rr 
:uif,1:ty, dKU1Hnt poti11't 11 l ·exp.oJurru • detemrl ne proteitt1 '"" !H·Hurcs 
for" t.be pub 1 ~c, HI l 1tate thll· H\l't r-onmernt 1 l tap1.-ct err tl'le 1 ncii·dtn.t " 
ll'ld det.enih1e •tt1g1UaJ11J 1.ct1v1Ues .. io 1·ccomp1l hh thh t"equi AS 
qtab11:Sh1ifg ilni effect.1vr- atr sut ntlh.nc·e- p.rogru. taflo·rll!d to .eet 
the condt ti l!MIS gHerat~. lb7 eacb· t JiC.1' dent .. 

111. TYPES OF lllf10005 

A'S pa.tt o·r h1U1.al huard elfli 101.t 1 en. dt rect-rn.d ~I nig 1 nstrwHnts. 
1(D1Us). v1s1b1e ·tndtc1tors (si gns, 11.bels:, plaurds,, ·type of ·COn• 
U11ner. etc ... ).,. .ind ·ath•r 11n·rci ..... t t an {.anHe.sts, r:om:11hits 111 1nw@n
tor"1 es i Ag-ency .records, 'ltc.} 11 ~ ~s:ed to eva ·~ uate thl! p·ruence or 
patential for .1tr conU.1nant: rel use... U•tUd a1 r Hmpltng ·~ 1·1sa· 
be c.ond'urted lf t1• h; auil~ble. BiHld an 11n1 11ssuS111111t o:r· th·h 
preHl!dnacy i1infonuthlin., 11 .ar,e umipreh:1nsh~ at r- sun"eH l 111u 
strat.t:91 fs; dev.t'l oo;ed ih'!d 1ill!IP1 .-entM. 

·rl!llO genel"a1 types of 1 lftct dll!ntS are el\i!o111nt ered: 

- Ettviru.ental e.!1"9~C1eS:1 1nc.h1d1ng chell1cat r1r-es, sptllsil Dr
other re i 1NSes or lbiuH'iOus .ater.1111 :s wMcti oaur UYer • r'el1-
t1 ve'b s~ort. oer1oct of ti•.. Sfncc ·untll!rina:~ts •1 be nleu!ll!d 
1t1pi:dl1. thue •1 be no t1• for .ah· S\u·v.ilhnce. In fnc1dn1t1 
..ere ihe rele1~ aate-r1a1 uo. be quickly 1dentif1ed (•nd suff1-
ctent i:1;11e 1s 1v111&b'11e}. d.ireet-rud!itif.. haii'td- ll'U~ld ..nitor1ng
t Mt~ts an 'N used tio proY"~de t nf onut1 °" ~ so. tnes . of 
hazards.. Alr· ~l H•!!J genar1.lb 1s U•1hd unle1u· the .rel ease 
contnues long oouigh for 4flPnJP:r1ate ·tqitt~t. ·~ be brwght h1 .• 

- lOnrr-tieN !Cleanup. fncludi!"g pltlH\'f:d l"e-1)\rlls lft:d. re.dt~l 
1ct ·OflS It 16irido~ waste Sites .1:1 well B NStorlt1on tfter 
eaef'\ge<nQ' prob 19$ hltt. bee-r.r11 cont ro ned. nun ng tM s period. 
HJKil11Jly at. ..istil stt.u, wcrters 1.~d thl!· pubH c 11Q' H ie:icpH~d 
to 1. vtde Hir1iie:ty of atraome •tert11h C1Yt:r a mch l onger 11ertod 
of ti•e. $tf!~ c.1!t11nup 11ctht't1~ :r.eqt11t~ acre tt• (11nd ph1M1ln511.) 
to 1.ccQ1Pltsfli1 appraprt&te equtpeent fQr :atr :llClllf'tortng 1.nd :sup .. 
11n9 can Iba uc;und, 1nd .-n a1i r 1unet n inc• ·progrm Ht.ab 11.shed. • 

n. GEN:ERAL. SUnEILLMct MElHODS. 

Dur-t n51 :11t11 ~ett.Uons. .au ire nee<f.ed libou:t a1 ,. Gonta.tnanu .and 1.ny 
ch1ngu that 1111 uc:cur... Sul"V~iUance ·tor lfl~1r:s" gues, er:id p&rt.1-
cul:.wtu. 11: ·don• using DRis 11nd .artr s•iltng sy:StMs. Dills. can !be. 
us.a to utett •any organf cs ind: t f "1 tno.rgant cs .and -rorl·dt 1pprcd
mte tatlil c.onanttlt1•s. If spec:t ·Uc. organfc;s tnd 1nm;g:an1cs) 
hliwe bMn 1ient1f1e<t.. then Dils~ cal tbNt.ed to those .Mtet111s:1 
an bl· n.cl r:or mre ·1ccur"a·tie· 1.rin- $1.til H :Hssmeftt. In mny 1:nstlt1te5 



h~et:a only ai:r nmpltng (<andl h 'boratory .1~1lysts) ·Cl!n be u$ed h~r 
dt<t.Kt.1 on i1nd qual"lt U 1 cat.1 an. 

The JIOSt 1ccur1te .-thDd ·for evah;1rttfo9 1ny 1tr c.ontuh111.nt 15 to 
c.o11ec.t H9'l ·n .ind an1.l1ze· tif!!m at • reHat>le 1 abor·aUH'y. Alt11ough 
1ccurrate. tMs •thad bu two di sadv1nt1ges .: CQst and ttie t 1:H re, 
qu1 rtdl ta· abti11n :results. Art11lydng hf'g@ fttlllbers: af Hmple:s fi .tJ· 
ll1bGr11tDr1:H 1s wery •IP•Hhte" HpKiillly tf results 11.-e wuted 
qu1ick11. On-:stte l.•borati0r1·1es, tend to redute tihe turn-1f'()ullid t 1me ~ 
but 11-1le-ss. thie-y Cln i1n1 ·~y.ze 1other tjpes of samples. t~ey aho ue 
cosUy. In -r-genc t es. t ·ti11e h often rtot an11 hb le f ·o:r 1 ~bontory 
11nilysU Df 1iillples. e1:ther an-s1te or otr~stt .. 

l ·o obtatn 1tr 90nttoting di1ta rap1cUy at the s1te·, tnn~nts utti
·u zing fl lilt' ·t on1 Ht ton det11ctars {f"IO:s:) photot ori t iaUon Oetec:tor-s 
(!P 1·os) amt othtr· S.1•·11 i1r 1 nstruie"nts UP t.e used. niese uy b• u1~d 
.u suney hvstrua1rtts (total concentr.at1ion .udc) c--r aperat•d •~ gas 
chro1N-tograp'.hs (vu ch!r-.t0gr1ph llad~). As gH chrmatograpns * 
thHe t nn;.,.nts '"" p~a1f 1ide r111.1 .. Une. qti.aH tat hre./q.1Ja.Otlt hre data 
flihen c.Hbr.ated w1th sund1rd1 a,f knc:M' air cont4~Jna.nts. c·.t>·hied 
wtt!h se 1ect1 n l 1b0rltol") •na lys ts of saati le:s * th~ pl"Clv1 de a 't,oa 1 
for ,11nluat.1ng 11frbomt organic r.aurc.ts. 1on ·• rre11U1• bH:t s 11 a.t i1. 
lDllNtr' cost. than an.lydng all s•le:1 1n a 1aba:r1tary. ~ ·txuple of 
1n 11 r sur\le1 l l ,1noe J>rGgr-ill usM lby the u • .S. IEl'll ~ rori.nta 1 Protect.1 an 
Agency•s fnv1r.or..nh1 Response TeP is c:ontah1edi 1i:n Ann.x 1. 

Y.. MA .SMPL lN& 

For .ore tmpl•t• t nfat11tt 1ian 1bout 1i r contillllif nl;nts:, .usuraent s 
D'btatned wi'th OfUs .ust. !be supplm11:nt d by ·u11ec.t1ng and 1ul1ztn:g 
atir smples. To assess iai r contn1n.nts mor-e thoratighl,Y, 11 r s•plh'lg 
de~tces equipped wtth. appl'Gprtate· e:ollectt°" -ed11 are placed at ·va.-~ 
tous. 1oc1Uons through.out the 11.-ea. These S11t1>1h~.s pirovhle a.1r quality 
tnfonuucn fur- ttl• pertod of t.t.e they operate. ~nd c1·n 1nd1cl.te con .. 
ta.tnant types ind CCM1cmttr-11Uons O¥t-r the ltfirt·i• 1Df stt.e aperaUans .• 
1.5 data are obt.th1ed {f,... the an1.ly1b of suplu. Dils. k.no.ledge 
•bat.at •tert.11s tn!toh•d-. s1t• ~·r•t·h>ns 111 1.nd potentt•l for 1t rbome 
toit t c h&tar-ds) ., adj mt•nts "re •de iilfl the tnc uf S4llp 1 es.. ~r 
of SMPl•s collecttd., frequen~1 o·f .Slil.pHng. end ~nalysh. requ'tr-ed. 
ln t1ddttf on to afr s.-plers 1 area sa111plingi st.t1an.s •l' •h:D 1incl·c,ide 
DRis 11qutppd 'lldt.h recorders and uper1ted as cant1n1;1:aus 1tr •nttors. 
Area ~Hng stattons .,.. loc.•ti!d tn, v1rtous p1:ac8 1nel 1uding :: 

- Upid_!l!I - ~a.cause •IU' hlz1.rd0\i$ t net dents occur n.eu 1ndu5trf 11s. ar 
'fi'iiliWiys. tblt. generate ,11r- pollut11nt1 11 S111Ples .ust. be ukr-.n ~tnd 
af the st·te: to estlbUsh battgll"OUnd ·~ewel:s of 11 r c.ont,•1i1n1nt:s. 

- Support zane .. Sup1;u •st be ·uk:er.i n-ear the c-.a-nd pas.t or ct.heir 
wppi?t'" bcfl tttn to· el'lsure that they a.re 1 n f 11ct located t n 1 
clf!ln 1rea ... 1nd that the: llf\H reiu1ns cluni tJu•oughout opcir1U1>ns 
1t ·tJ!ile sue. 



- C<ll"!lt1111J1nn.10_11, _ M!i.'.luc.t. i ori 2011'!.e - A 1 r 5.11111' 1 es 'StiH l d l>e e:o 1111ct1d 
i1l ong th• d'econhm1 nu fon H "e · ti:> ensu r11 th-at deconta•tH.t tan 
workers. are p~~erl y pJ"otc-cted • i:id thlt CM1-11te ll!!orkcrs 1 r,e mit 
:r'le.a1V1 n51 thtt,. ·p~ot,Kt i •e gear" 1 n a c:ont•1 ~at.1u 1 re.ai .. 

- bcl 1:.1111an z:ane ... The e:g:c I ust on zone preser:i:h tl'ie ;rutes.t r~ 1k. cf 
hPO~iri1· t -o chMtcals and requ~r't!S t:he 1J10st 11 r ~11n51·. The 
1 oc:tt ton Gf H11p111 n1 st&t tons .st!.<111.1;·1 di tie· based 11.1pon ~ot-1pots 
detected by DIU 1 1 types of sub:s.t1,r1_ee- p:rese-nt ti and ,potirr1t 111 far-
1 t rbo:ri'le C-tJllt•tHnts. The d1t1. ,,.. Oese stations. in con .. 
Junc;tton Mith ·~ ntit,..ittient .wal k-&ro!iind su~e1s •it~-. DIUSt lte used 
tQ -we-rt f1 ·th11 select 10111 of pr-~pier lev~I s ,o·f •Orke,. p rot.ect.t nri .and 
eJCc.lttso1on z.o~ l:M>u11dar1es. as n11 H to provide a c.ant1.n.r-a1 
record ot a-:ti r ¢ont•1 rrant5". 

- Downwind .. One. or liiOl'e s~Htl!) sUUon:S are lOC11ted downwtnd fl'Oll 
thi sfte to 1ndic.jte tf any i1i!" canta111h\H.ts H'!I len1'ngi the s1ti!. 
U tl".l11n l!rt 1ndt cat.tons. of a1 :rbom~ biZ1rds. 1 n1 papul atecl an1:1, 
add tth~na 1 s~h!I'$ should ibe pl aced llf.o!imw1nd •. 

WI • EDIA F·oa. COLLICTUfG AIR SAMPLES 

'Hilt~rdous 111ter1.11i t nc1 denu,. 11spK·i11ny 1t:1edaned •ute sites, 
finwuhe thouHnd1 af pat11ntil11Hy da.nge:r.ous sv.bst1:nccs. - g-.as11s. upars, 
.tndl .t•rasols t~t could be~ ~·trborne. A v.1r iet1 of -.e1.Ua - 11~u1ds 
4ind 10Hds ... 1,n usH to collea these subst-ancu.. s.apHn~ systems. 
typi c11 n1· t ncJ udl! a ci 1t brated • t,. Sllll!P 1; 1 n; ;p..p w~ tch draws- 1:1 r 1i.nto 
'Sel!Et.ed co11Ktt·an •d1:a.. .50Me of the raost co.on t1Pll!:S ·or s-,pl•s. 
and thl· col 1•c1:1on !MCl111 used for the- 1 re:: 

- 1r;an1~ ··•rcrs - A.dt·Ht•d c1rbGn ts 111 oc!!llent 1dscrbent for 
mast 1or.g1;n\C r1p-oll"-s.. HOWettr., othtr so11id iadsotbents (su~h H 
T•111x 1• snta gel, and fla,.ts11 ) 1r-e routtn.el.1 us~ to Sibllpl e 
sp11c. t f1,c, arg1.:n1c amp~nd:s OI" classes ot· 'COllPOUnds t:ht do not 
ildsar.b1 or ·cr.11cirb wH an1 1:i:tfntted ~arban. To uotd $1;,oc\'t:Dg e 
1 ·~ number of ~arbe:nts. far 1.11 ·s111bst1nc.e.s tnt1 ct:patedl, 11 sae: l l 1er 
flUlber· chose:l'I fof' co11ect1ngi th11 •1dut ..-1119e· or 111tut•h ar fl:kr 
substinces tnpwn tD b• IP rH111nt 91n~ra11y 1:re used.. The ·npQrs 1..-e 
COU~ed ustngi .an tndust.rU~ ..,.g1•M persGflllll Haplfng ~- wtth 
1ett'ber· one .sup11ng port ar 1, un1fold c1pibl11 af 1l•lt11a.at1s:ly 
COUed:.·1ing S•leS Dn HYllriil. sorblnt tctba!I! fm" l!Ullp1'. e 11 ii unt .. 
fold wt th four sort>tnt tubes ('gf' .as tnd1irhtua1 puaps wtth v1.ry1119 
now rates). The tubes 11111 g:l".lt conta1 n:: 

A~t v1ted caribor.1 'to coll r1ct Hpon of iuter1.a:1 s. •1th a "a111 ng: 
pro-tnt .. 1mv"@' O degrees c.ent.t911'.1de.. nae •ter1.ds trtehum 
.st octorou.s ur91n1 c sub1t1nai1 111 such H sol -.ient v1.Pors .• 

A porou;s polpe'r tl[,lch H TeMx or ttn·masafiC· ta coHect s.ub
s.t1noes (such as h1gb-.olK11lar.-welgtrt J\ydr0ciirban1, ar--g1ino-



.. 

pho1phaTw·1 compoul'!ds. * afid tne vapors Df certai in pest 1 ct•~ ) 
t hat a:d:sor b pol:frl)' onto u:thatl!d carton.. Sqme- of ·t .l:l@se- porous 
pol J'TDCrS abo iil:ts.orb i:u·g•n1 c 111t11rhh at l ow a•hnt t~er4l
tures 1110re e'ff1c~ent.11 thu ~a;rbQn .. 

. A polar' SOl"'bent s1111ch as siHca gel t o co:Hect argan1c v-11po irrs 
(u·a.auc. 11111nH., f'or eHmple) that exMbU a tf'\e·l ativeli)r 111 gh 
dtpole ~nit .• 

An.Dtht!r spec:1a1.ty Hlsorbt-nt se1 ect Id fcir the spec.Hie s.ue. 
For Ymple , a F'lart.s·n t1:.1beo cou.ldl lbe H .ed 1f polychlor"i1J11ted 
b.tp 'h~r:iyls 1.re expected. 

[nDrg1n1c ~ses - Tlie ~ no--,ry,an1 c gases present U. 11111 1 nc1 d.en~ Wl)li l Ill 
·pM11aarfly 7@ polar cmpaUMl11i HC.h H t hil fh1lOleid 91SeS. lh~y Clfl 
be ids.orbed onto st 1 t c1 ge 1 t.u:bes 1nd: i111n>1 l y.Hd by 1 on chl"Cm<l.to
grapb,y.. l-.pingef"S ftlled ·wi th selected 1 tq,ul d rYpnu c1.n al so 
be used~ 

.. ~r.cu:ol:s ... Aerosch (soHd Dr' 11qu1d part1cu4 ,nes) that .ay be en
couritet":M at HI 1 l'u::.i dent t nc:l ude oont111i:.n1:ted and n.oncianumt natu 
1'.0·U pi1rt1 e~es, hMvy....ata l :part u u·1 at·es. :pesU·t t de dusts,. and. 
·drapleu of an.;antc or 1narg·antc l1qur1 1dls. An· e:ffe,cthe ethod for 
sanplin;; thes. :mter1als. 1i:s ta co11Kt thmi 01111 i :p1rt1cu:'liltt 
ftlttH" such as 1 glass f 'it1ef" 1Qt' .-brane type . A b1ctup 1mp1nger 
f111•d w1t'h a select.·N 1,bi1arbi 111g· Sio'lut·ton ..ay als,o be neci;essa.ry. 

color1.etr1c deit.ec.t.or tube:$ can iil ·so be u·1ed w1th a sa.ip11ng pu111p 
whln •ri ttori fl;g fat sc.e :speci ft c compound.s. P'ass t v~ org~nt c v.1par 
•onttors c:an be sub1.tttutl!d fDr title act.hie s1s.te. descrtbe.d 1f ·pass.he 
tJ!cnrtt.ors. •re 1r;a1lable for th:t· tn:ies of ute·ri at s suspected to be 
present at a. gheo si te. 

The M1ti an• 1 [nst.1 tU't" for· Occupat f.ana 1 Sdety aod Health• s (K!OSH J 
Manual of Mil rf11ca'l Methods* V1oluime,s 1-.1. conta1ns acccptab·le . 
Mt'110d1 far u ect.ing and anal,yitf'g ai r suplH, far ·• va.-1ety of 
chemtcal subst1J1ces. Cansult. tt fol" sipectf1'c proc.ed'ures. 

VU. COU.£CTJ.01l MD AllAL.YSI:S 

S•plre.1 ill"t!l 1n1:lyz·ll:d to ·detenairne t~ tnd q,ua,nt1U·es of :11ibstlnces 
p~•Hnt.. The fol lowing prOYtdes •d'd tt ·tonal gu1d1nc11 on sa.ple co1-
lert1on iln.d analysis. · 

- Aerosols 

Simples. for 1.e-rosah should ·~ tak.11n It 1 n11lat'h11:1y h1'gh ftow r"ate 
·{gene ..-1 lly about. 2 H t11r:s.t-'l o~e) 1;1·1i ng 11 s.t11n.~ard 1 ndust.r1 ail 
hyg·t11f1e :pu.:p· an.d f11 ter rH 1embl y. To1 C~11: 1 ect ·to.ta 1 ·pert t OU 1 atH 'II 



• 1IH!lflb r1H 'f ti t~r 1liln1 ng • O .8 11,1 crOMt,er porte s tz . h cDl90n. 
Th~ nmple can be w~t 51hld tg, ¢ete,.h1e toUl rp1rt1c11htH. then· 
,,,.btied clestil"llt'\tvel1 or non-destruc:.thelly f.or HU1l'I. tf thl' 
metals 11Milysfs ts done ~ondest,ructthely or If the ffl1·ter ts 
sect toned:, ;&d.dt t t an1 l ana lysies Cf O'I" ei•-.pl e " orpn1 u, 1 nor-g•,ni cs, 
.1rul o •. t t cal pa·rt11c1 s1izing )1 e1n he perforwdl. 

·• Sorbient S!!p1e$. 

Th• sorbent M.t1irhl ·Chosen. the- 1.ount 1:1sl'.d , and 1111ple woluaie· 
wtll ury 11ccordtrtg to tt.e ty,es ~ndl c.once.ntrat'fon~ of· substances 
Ht t c 1 pit·ed 11t • part tcu·l u· s·tte . Po 11.r sarbt!nt lllilterU l s.ueh 
1.1 111 tc.a 1g1il w~ 11 collect. pebll" substancH wh1c.t1 an .net adsOt'bed 
w1:l l onto acthlt.ed c.:rbon •nd s.au· ,of the porous c-ol}'Mers. fhe 
'11Hca gel sa.fli'l e c•n ibe tPHt ind 1J111yzed ror the "'1~c:td g11su 
and an.1t t ~ •~ nes,. 

ACUn,ted carbon 1nd, porous pol 111ers. 'Mfll '°l'til!'ct 1. lliitde: r1n,_ of 
coeouods. E.xhl11nt1vc ,anal )'S1 $ to ·~: d.e-Dttf)' and qu.rttUy 1:U the 
1co1lected sptctH b proMfb·tt1Y-cly eJoenstYe at any 11bornary indl 
tecnntcany di ·ff'ic1.1lt tor • neld l1bo,.•tor;y., The1r.ifof.'11,, 1111ple:s. 
should be &nalyzH far pr1nc1p.1l litui11!rdou1 canst1t12•nts (P:HCs}. 
The setecti ,on af PHts thOuli:t ~ based UJOl"I th1 ty;pH of •t•ru·b 
.1nttct~t,11d at 1 g1weni s1te. tn. genuator's nc.ard ·• and ·tto!i: 
1nfor.tt:ton cD11•ct9d dur1ng th.C tnttta.1 stte survl)'.. To afd fn 
the S<f'1ect1on cf PttC,1, 1 s•1le could be collected an .acth'ate4 
car* or porous pol1)'Rr- durjng tlwl tntua·1 s1te sune, liUJ ex
hlusthely 1n•lyz:l'.d ofr .. 11te to ~dert'U ty ttl• mjor peaks wttMin 
selected c:1t..1ortH.. Tllfs OM· thorough 11n1ly1.ts. • l ang with wh•t 
1s 11"'ady knawn about ai particular stt•, aiuld pro;1dt 1•ough 
1nfo,..t1on to selec.t Pliti. Standards. af PHCs could U. be 
prrep1N.d tnd used to altbrate 1 .l'lst ·~ts us.cl f ,o:r rield .1nl.'l1s.ts 
or SUIP·les. Sttbs@Cl"ent,, :MMlt.1n.e off-site u•lysts ·tou:ld be li•t·ted 
to staMtng fer only PMCs. Hl'1ing ti:• 1nd llGMY • :special .aaor
bents and SQ1Plin511 candtt1ons. can be used fo.r ·spedf1c iPta:s. tf 
destred., !!'htl~ c.011t.tmiiH •lt1illedf1 s~l h~g wtn ,ptovtde 1 bue 
fer ua l.ys ts of 11dcUtt a1111l Pf!Cs tt.at my be ·t·d8nt11 f1ed during tb.e 
course of cle11tup openUans. 

- Pass he 0os1:mt1:rs 

A l ess tndU1CNJ1 11ethod of .11111PH"g 1.s tne ~se of pas.sh• dos1-
•ters. The fn pauh~ dost~e.rs. nElllll 11Hil 11>le ire only for 
gases ~nd 'l'tpots. :P1nhe 1dos,t•t.et:S ~te· used prt•rtly ta mn1ito,. 
persona 1 ·~osure.. but thet can be u:sld to l!Of'Wftor •rss. PHs1 vc 
*'>nfltaM an dh1.de.d 1titt!D tllfO !ilt'·OUP:S : 

ot tfus:1oir. spplt"nt. tn Wit~h .oleQiles llOV't: •cross 11 canantta
t1 on gr.1dt en.t, usu• 1 ly 4n:.~1Je,ved •t th t.n 11 sugn&nt h :Jllr of ,, t,., 
blltwffn ·the ·conu.t Nt.ed ataoSQh!N! tnd the. t nd.tatcr .ater1i1i1 . 



1Pe,..1tt on d!v1 ce-s. !!ri!ht c.~ r-e ] y cm t.t.ie .r:iet.ur,a l 1Petlilea_t t l)fi of a 
conit•1i n1nt t ~rough 1 Mt1br1·ll'lf!. A su 1tab1 e 111etl!bf'·int- 1 s Se]' e;ct
~d lhlit ts M11 ly P!ll"llllHt~d by th!!' eicint11111 n1nt a f 1 ntere:st and 
·t•perwe11dit to .-n othtrs. Pen1en1.on dos·t-etie.r!i 1re t~Eef·ol"e 
useful tn p1cUng: out 1. s11111gle conUll!:h,•111t. fro- 1 nhturt of 
poH1bl11· t nterfer1ng ccmtil!'l,h1a1Jh .. 

Scme pas·si'he dos t•ters •Y .be 1re1d d t rect 1 y ,. H are Ol:h 11'd 
col c:rtetrr1 e 1 enttfi-of-sta,1 n tubes. •Others requ t i"'e laboratory 
aoa~.yus s1111n1ar to tti1rt done an soHd ii>orl>enh .. 

VI1l . PEUONJIEL KONJTORIN& 

1 "1 1ddf U 1on to a rei ii.mospMrt ~ s•p 1 ·~ ng i perHone I mon tt 1or1 ng ·- both 
1~t ·~ rn and ,.111 ve ... <=•l'I be u.secr t.o samp 1 e for 1 tr c.ontm1 n1 nu .. Repr-e-
1ent1t f 'Vie w-rke,.1 1 re equt pped w1t~ perrsani l 'IH~P 1 •rl to 1 ·nd·t1c11te- c.tJn
i~111I 11':!1J111ts •t spec:f :ll'tc:. 1oc.at1 ons ot f arr 1.,.c·t ft i:. wart bet nt done~ 
Pl1ced o~ workers. gentnl ly w1thh 1 foot of th! 90Utti •ndi noset tht 
110n1tors hwnc.at·t th-e patut.tel for the worter to i n~ale. th1r con
't•1nant. 

l l~ Cit UAATJ.OM 
. 

ls 1 rule. the tot•l .uir ••11ing syste111 shou~d be catU1r1te~ l"ath~r 
tlwin th! pr.mp a ·~ one.. Proper c1ltbr·at1 on 1S ·B;"SHnt tl.1 for prcper 
o,peraUan •nd for 1~c::u.r1t.e tnterpretaticin ot re1ul't<1nt d1t11. As 1 
•1tl1- .. t'he syste. shoul 1d H c1U.brAted prtor to Hd after use. The 
o¥en11 frequency or al1br11Uon ·edH de;p~ ",Pon Ute 1general ,~•~'' fng 
Ind UI•· l)f • 511h'11n SlllpTtng l)"St•. ,., ,.ed'IUtSllS should be ·rtUlt• 
briltecl 1fter rep1tr, when :ne.11 pu.rdas!d, and: fo11awtng s:us~ected 
,1buse.. taHbraUon 1!1i!U1ods c1.n be faund tn1 the MlQ<Sff M1.nual of 
Ana.bt1cal Mnhadl (Va1lUMS 1- 7). 

Meteorol 091 c1 l 1 nfcrmt.1 on H: H 1i1'ltegr11 P• rt cf an at .r .sur,-e1 nance 
p·ro51tr,111. l•t.a con.cern1!11191 •1nd speed a~ d~ nn:t ton, U.pa1"11tu:r-e, 
mrmetrt c pressure. 1n~ Mi dUy, stngu 11.rliy or ·t n ca.bi n~t 1 on, 
• irt needed ·for: 

- Selectt11g at r sa.p.Ung l 1ocatton11. 

~ C1. lieu l 11t t lllg 1 tr dt SP@rs1 on. 

... Cl 1 1i :~rai tng 1 n.5\f'Uil!!PU. 

- DettnRifnhg popul aUon 1.t r1·11!k ar Mvt ronme111t.1l e:ii:,posun· frmi 
111 rborne ~antl•t n1nt.!lli .. 



:KMMl e4i;.e of· -..1 nd spHd r1rit!I d1 r~ct 'Ion 1 s ni!!!cH ur1 to ef hc;t h~ m 1 
.place- UI" SP1Pler1.. lni Hurce.-o~f ~nt ·ed ••b1@nrt ·•1 r H111PHogi 
Nrt.1011't•irly., Hn!ple:rs need 't,C) be loc:11ted down•1nd (at di f ·f~rent 

1dhun-=es) of th.e source an..d others phced to collect baekgroun.d 
s..,les. ~1fts 1n •1n;d dttect1on 111u1t bt known and s.-plien re
l ~!!ltedl or ~orrec:U ·o11s Nde f,~,. tJie :1ht fts. h11 .add 1t ton.. 1c.dp"her~ c 
s tMl.il l't i 1an iliOde h for pre<l1 ct.t n.g cont111~ in!lll'lt dhr;iershm u1d concH
t rn.1 O!fl: n:ffd w1 "dspced ind! 4 t rect.1 on1 as f nputs for precU et in c1111 cu-
11t tons. tnfo,...t t 01'1 .ey !be need'.ed ·C:onc11rn1 ng the frequfl'CY 1nd 
f ntensfty wt t'h vhf ~h thtt wt nds bl ow from 1c:e:ru '" d1 tti::.t t oni. {wtnd ... 
rose d1t1], ccnsequent111 1 t~e ~tnd d1r11ction 1J1Ust !!le c.onUnu.11ly 
-oJl!t tored .. 

Atli'" u111111p1tq s.1:st•s need to be u11brlted bcfO'.rc u.st 1nd c.orrKt1ons 
irn ·th! c& 1t brilt 1 on c1.irwH 111cfe tor te.pier·iatu~ and pi"es.s~re.. Aft.·1 r 
s.11ap1tn51, 1apled 11ir w lun1n are aho corf'.ectied for tMperl.ture a.nd 
pre Hu rt1 ur11t. f ons.. il"h1 s r-eq11f~ res ll'!Olllll1 ng a·m r t~u·nu r• and 
pN1:1ur1 .. 

At r smpltng ts s~ttmes des19111ed to· assess popul&ttcn exposure (and 
fr-.qu•nt l y :potent1a1 "MOrte,. eap0:sLu·~). Atr Hmplers are ger1etan, 
1.aerted in popu:latian centers tirNspe.ct.1VI. of' w1M direction. E¥el'l 
1n thHe tnsta"ces. ~owever. -eteorolo51tcal d1u 11 needed rot tft 
d1S.pers1on aod1111.nig.. Models 1n tftcn used to pflld1ct or wrtfy 
po,ul 1t1on-orienied s111pl tng Hsu:lu. 

Proper dlt 1 s co 1 lKt•d by h&ving ateoirol og1c1 l st•t t Cln$ an 1 t t• ar 
abt•1n1nt1 .t f~ ·one or •ON af u111:ral govet:nMnt or prh1te 
argurf.z. MS wh1 ch: rout t nel y ~ 11 ei:t 1uc.~ d&ta.. The· 1chot.ce of ha11t 
t nf onu1. ~on is obta t ned depends an ti!!• av1i h .btl 1ty of il'\eU Ihl e· d•ta 
.1t the l oeat 1 o" des t red. re1at1 rc.s n1eded to obta1 il ·.i~ro·l agt c.a l 
equ1pme:11t •. acci,;r1.cy of 1.nroraattan needu, an.d use of tnf'oraat.ton .. 



l . APPROACH 

NiliEi S 

6U1DE TO EMYlAQetHEKTAl AESPOKSE lt~'S 

AI~ S~RVrJLLAMC£ PROGRAH 

A vad:ety of lol!l:g-ten1 ah ~·1:1nl!1Hance prt1gr-am:s c•n bt designed to 
di11,t11ct a 11111 de ra:nge of 1 t rbtl ril'le C.iOmP-Ound:s ~ To t.-p lemenit i11flf pro.gram 
ii ntillbl!r of' fadars illU st. be CO!ll$ 1 d111·red •· inc~ 1ud ·~ ng t .)l'Plt of @qui 1?ft5!nt I• 

c.10<sts, petsor;r.tel r-equ i f'E!d * .iccu ri11 cy of i1H ly:s:hi, Um!! r·equ1. red to 
obtti1:n results (turn-uound .... t111M!.},. and av~n aiib1 ·1 tt.y of 1r.talyttca l 
1,1bor-at.oll" t H. · 

One 1pproa1ch to atr surtrreH ht1ce. de'l!e1 ~pedl and u5ed· iby tlhe USEPA 
Env~rgn.enta1 RHpi:>n:H · Tcimi (ER1),. hi descr1ib@dl her-e. Tlitits program 
i1chit!·ve5 1. reason ab 1 e ba 1 ·HC.·! between <:os t.. otccu,.r1c:y .. and t.1 !lff: 1 ri 
·o'.hit.1tntn9 1daU us.tng t c.oaMnaUon of' dhe~t re.ading 1'nstru111e1nts 
(DRU) and1 1t r. sa.:pHng syste.s to :: 

- .Rap1id1y survll')' for 11 rborne .organ1 c HIPO..-S and gues,. 

.... ld~.tt fy ,and 11!>1:1,IJl"e org:1:n1 C .. apors liBd ·QH !'.S. 

- Ide!'ltif,7 '1ld .-eas\lrre put1cuhtes H4 in-organ1:c npors and gasl!s. 

The ;1pproach 11 buedl on.: 

- Using fl aie 1 onii nt 1 oo detectors {F [Os) il.nd/·Dr phatot ant .u 1t ton 
dete.ctors (PIDs) to,.. intUal; detect.ton of to.tail or-g1ftl1c. gases. and 
W'lpo:rs 1nd for pert odt c s tte surveys { f o.r t 1ota 1 Of\9i!l.n1h:s). Equ1 p
ped w1 th st r1 p chi rt n:cu1"'d1u·s. the ·cf11t1&d.ors 1.re u se-d as 1 reil 
mn1 to~ to r'llCOrd tot1. 1 organ1 c concent.ra1t ton and ch:anges: t n 
conc:ent r•tt or:i over a pe nod of t1:111e" C11t brtted to s,iped ftc 
crgan1~ catttaidnants." they a.re used to detect a~ t111tiSure those 
substances .. 

- Co1i1ecttng area .a1r s1111ples usi ng personal pt.r11QPS and. orgui,1c gas/ 
·yapor col1ert1on tu,bes.. Sa111Pl·n .ue analyHd usi ng the g1:1 chl"·ama ... 
tagr-aph (GC) cq:iab1Hth:1 of 1'1i ~ld tnstr~nt:s. Selected S&1111?1les 
are also anal,yz:ed 1n 11bora.tor1es . ac.Grediti:d by the -r1cin 
Indu st rt a 1 'H19t en~ As soci at 1 on (AlHA). 

- Us htg l\l'IDr. .n.dtor FIDs. ( u a su1rvey tnst.Mlllll!'nt. 1o:r. Ge.) to prvv·1 de 
reil-t.1ae d1to 1nd to scr-.een the. n.1,m1ber of Shiples rneeded for 
laborator..r an1lysts" 



- S•U~g rarr p1rt ~cwl:1us ;. 1nar91n1c i11c ·~ d1, arCl!Ht fie a.tnes_, l'l•l"o
ge1tned pH.U.ddH ttt... when t l"ltJ tre k.nCNn to• be tii1vo1t wiH or 
llibel!I ttitre 11~ 1rndtcat1o,;·s U!•t theS·e s1ibs:hrtcH M,:y be 1 prable11 .. 

11.. EQO [ ENtli 

At .pres~n,t , t:hi! fioHo-,ng· rqu1p11111rtt 1s us~ for ~g&nirc ps/v:apor 
Mi11Urtn.g ;l'law-wer. otlle,. l'qui v.11:111t equt pltl'11t un be 1ubsti't1;1ted: 

- Hiii S)'Sti!U f .hoto1ianit Hf' (P [D) 
f ro-dor-o ·OVA (f:Uil} 

- MA Accutt.a l •r 808 Sap'i t ng ,ump 
&UlUita lltOdel ...,,_,,. MF$-·1;.11t,n,3 .S.mpllht.i; 'Pflilll!P. 

- l en,u .1dsol"'pt1on tabn 1(aet1il J · 
- t1tilion-0tued adsorptton ttiib~ (aet1 l) 
.. C.rban-~,acti<I 1d1arpth1n tubes (glass) 

-- 1001 -' 11 i 9ru. end 600 •t 1l19r11111 ·shiu 

l l l. IPROCCMtE 

flirts proce4111re b ge:ilu·.1111,y appltc:•bl!e to .est responSH. However, 
s 1 nee MCh 1nc1 dlint ts 1:1n1qt14!, 90cU ft c.t1 oris .ay NI il'lndtd. 

rau·liit __ 6'SU 11\d ¥.,pun . Th• Slql:lel\'ICll· for w ·rtor1ng- Of9'11ll1C 9HH 
a ·wuors '°"s.1 su or SeHn 1 lt·tps. · 

- o.t•n1111 ne tDtd ba~'kgroul'Jd e°"~nitra't h1n1 • . 
- Deten1tn• tot1.1 canc:e"ir.-tton on-·sfte. 

- Collett on ... stt• trH :s:uples .• 

- ldlrttity ip11c1ttc: c.ant.utnant$. 

llcksriov.nd eonc•ntrn.tons~ la~ground r~1din1.s of' total org1n1c gnH 
il'ii n ;pors ., udng blh {FlO/PtO}. ·~ .. de l!IP'find O't'. tile sft• tn ar.n 
J\Ot. npectn ta conutn •1r c:ant•••ftlnt:s. lf tndustries. h1g'hway1., . or 
other potent.t.11 'Sources cantirtbgte t:a concer.1t.ratfons Ol'lic-sttie. tPles• 
a>"'t.rtlbvUons shouild be dnerwtned., ·De"l'ldtng ·on the s1tu&t1·on and 
the UM &rr11l1bl et iid'd1t.ton1.l mt'l t toring $hou1d be dOM ne1rb1 t.o 
dete,.t ne t f c.ontu,f."a.nts en 1H :v1ng tlhe s'tte., 

Conc~m1'41 aJ?:s.,tte:. The on. 1tt1 &tea b .anttored {utng DR.U.) 
tor £0\1.1 ·pi?V1por- C-'MCilntr-at tons , •Uured at bclt.'ll 9ro1~ 1nd 
br.1t:hh1-9 ion• l•v~l s.. Thi tntth.1 wtlk-tllroaghl are to deterah1e 
~en l Mbt ent cance111tr1Uon.i: 1.nd1 to• 1 oc.t• hi rghe,._tJ!lu hb1 ent 
canc:entrr.at1 ons (hot .. spots,). 



l':rans; 1 ent c:on·t r ·U:iuto i"Si on:-5< iit'e t for ei: ampl ~ , eJl.Mat.tsU f 'rOl!I eng t n~s ., 
sha1,1l rd bie no 1 ide(I.. Co"1c:envat; orn:s i1re· iFec:orded c!Jndi p l.!:11U:.i!d an a '.!: 1 te 
nkip. MllH. i ona. l llltl iMni t.or 1.111.g h then done to tti,oro-ughly er.en ne any 
!hut-spots 1 ocitedi du.r·1 n.g the s11tn·ey. 

l!r-e1. Jil!f? 1 e$. Samp l ·t n g stat ii MS. alt"e 1 ocated througlu:iot th!! s 1t114 . The 
nUibel"' ana 1oc.at11)115 depend ·Cl~ enhatt1119 ll!t"t' fac,tof"s ., tin~l' udt .rig not-· 
~p0<ts (I!>)' 01t I), ac:t 1 ve wark a.1"1!!.!IS, po·tent 11! 1 :& far high coru::entir.at. i on:5, 
an;r::l w1nd dtr'@c.t1on. A:~ a m1ntmum, :stat~ ·C11'!i: should be located 1n a 
cme11n off-s1ti!' •~1 (c.ontrQ'I ur back.grownd station}., e:ic.cliJ:!iiM zone. 
and downwtn:d of tli!f s1te.. AS iditU are 1ccumul1tied .. 1ac:at10111 •• rii..-berr 
of staUons I and ·friequ.1mi::y ·t11f sapHng Ciiln be 1dJu1sted .. 

Routinely, t.o •f..hour suip~e:s, lri!' con~cted I tn the 111:1rnihtig Ind arter
nOOI\ respectively, us.fog personal sa.ip Hing pu.mps eq~ipped •tth: Tei'!t1l 
aind/ol" carbon-pack·~ii metal a~fsoirpt1on tubes. Tot11 ga:S/¥apor concefl
tr.at1an {111tn9 D'JH) should al ·so be detf!n!li1n:!d at the start and fin1sh 
of ei.ch .SlillP 1 i ng •rttn. lhe rea:dt ngs ob<ta1 ni!tl ilillf s:hCh!ll an, 1.pprox tlqte 
rt lat i onsM p { idep~nd t ng· on or9ar1t1 c.:s pres 1ent) •hi th llll1 n be helpful 
'ht el"' 1 n p 1 ac.1 ng· :Hmp 1 el"fi. 

SUtPles. are d:H10-rbl!d Mith a therma.1 esorbe:r .and an11l:y.1ed on the 01VA ... G,c 
for tou·1 org• n i' co111.c:entrn:t on IUld n.U111b!r or ;peak.$. Chrr::nato.gral8$. 
of· s_amples taten at t.h.e S•le' location. bu;t at different t~.es or from 
dU'f~r&n.t stations. ,c~n. be compared.. Differences 1n h~1ghts of iltotal ii 
pi!&k . ., number of· trtdepend:ent IPH~:s.lf and relative pHk. hlr1g:n,tis., 1f 
Jiud~ 1c;.:I DlllS1.Y tnterpir.e:ted:. •re usefu 1 for ,mi.ti " 'SI p,re 1t•1 n1.ry judpnt.s 
concern t ng at r cont urtniel'llt prtobl ems. Page AS-~ sil'low.s a sugg~st1ed 
f Onlit ·:r·or ea l Clil t 11t tnigi tou l g1s/11apor ·t:Oncent,rat·1 on. 

[f r~la·th"ly Mgllt concl!ntru.i ons ire d'f!t.ectu bJ thl· 1niUa1 '01U 
s;.u•veys. samplers equipped. "1th carbon-packed collectton tubes (gl1.ss) 
,are run ne:ic.t to Te:na-./carbon-<packed. ·11etal equtp.ped SP.pile,.s. The 
h1tt11r 11111q:11H 1.r. .1.rt.aly,ad. 1·n the f1illd. i:he 1carbon-packed oolle;t
't ton. tiU:bes are an1.1yzed bt an Al HA 11.ccredlted 1 aboratory ... 

Arel st.11tveys Hlng 'DRl .are Gent 1 maed roiJti neb' ·tn-foti:r 't tme:s 1da Hy. 
These survQ"S ire to 111G111tor for general al!lbtent levelst .as 'fell as 
lev,els. 11t supUng 'Stlttons, hot~spots,,. and other areas 10f ~tte· aieth
t ti es.. As 1nfor.at1 on ~: s 1c:c:u111;tl •ted on: at rhorn@ cirg·ant c:s: 11 the 
f req,ueni::y of surrreys can 1be ,11dJ :1tst.~~ ... 

, ec:.t ft c cant•t n1nt.1 Pr1u·1c11N1ll .anttori n; pt1111pS. with c:arban-1>1tt·e(9 
co ec:t on tu. s, g 1ss.) are run ,on tne ft nt 11.fte-rnDC1n.. cmc;111rre:nt 
wtt.hi Simplers •qu1pl)ed •1th Tenat/cairbcln-p1.~edJ. 1111et1l co11ec:Uan 
tubu.. G1tneral lyl!I when1 total gn/vapor retd1ngs are low u.d onlly a 
fft!· pe1~$ seeq (frm the f'teld GC anilysts or· •omfng sarnple·s). 
100 .. 150 ;ag e1r'bo.n-p11cked tu:bes {gl.ass) 1r-e ~,sed and. operat!d ilt .1 
n D"1 rill.t~ of 100 eubt c cent 1 li'e-ters /m'fnute un'U 1 1ppro:1ttiu.te 1 y 30 
1 t te:r.s: ,of at r haiv11t been: c:o 1 ·1 ected. De~endt ng: on suspected coni1•
'lt'l!nt$ ,1nd t.h~1i r canc:1nt.r-at 1 uns ~ h1 gtJliH' now tate-i and/ar- volumes may 



be .needed. Wnan tou 1 HS/v~por ri:ar;U l'l·gs ii! re IJ1 gti 1nd the·te· a r1e> lll!i~Y 
peat:s: (hOll! the mornhlg :Wm?h~s), tl'l~l'I t arger ghu ca.rbon 00Htr,;tio111 
tube:s (600 111gi) are opera·ted iet a. now rat e frQm1 0 .. 5 to 1 1 ~ ttrS/llinut ·e 
t<o1 c.o11~t 510 to 150 Uters of atr. 

1ill r:ts ·ul't~. ,,..._ li1bor1.tory 1:n1.ly:1rh of glH.!i i:&r\bClft ·tUibes II"!!' used 
for a numbe~ ot d1tferent IP\IT?OS 5, fncludtng: 

- To td:ent Uy ~Jtd ••sure 1ar"1g1n1 c guH and vapor s, con Ktedl d1.1t•'I ng 
the- Himpl t11g pe·f'1 Od. 

- To CiO!lfPtltt t,1barat1or:) c;tu··-.aitogn!'l'ls ind ·f1 el d chn:i1Mtogir1iu: ~ J f 
1C1n ly 1. few p-ed:s (but. irte Yait nu.bf:.r) .1n Hlmi on nch di!"lctm1tagram 
i(1nd fd1nt U'hd ·on the 1. aborat~ry chr'"'wrtogr.1m1) fr,°"' HllP1 B 
cDHectl:'d 11t t.he satae· louthm. 1t .a1 be reuonable· to n:ldH , 
un-t n nand11rds a.re nJ", on the f1 el d GC:. tbat Oe t ·wci· chrC11Utogr11m1 
are i d•nti fy1 n;g th11 ume. mt~rt a 1 :s .. 

- To ·~dent 1f y major cont 1l!I, ~ tn1·nu on 11.boi"'.ailt10ll"y c:~~t.04!"4n!S ud 
dl'ttr•tn .-h:-at s.Undards to preparl!! for t.l'le f 1eld GC. Fteld Gt'~ 
c1n th.ell! be used to i ·d'entHt Uld .mea.sure i11 r cor:1h111.f narrt.s 1g1tns;t 
l 1bontoll')' ,pri!pl red nanda !"dS. 

- To U!H the f1eld GC. &s 1 scrl!!!!en·tng dew~ ·ce for tetell'!Mn'fi!llg •hen 
sat1tple,s shwl d be CClillectad f,cir lil.boratary 1n1lys·t:s, or ,.en 
sa.p1e-s pre11101:1sly 1col1ected should, b@ analyl:ed,. Ch1nges fn. the 
ma.bet o·r· p11:ts 0111 the: f1e'1d ch:romtogr,ams fra111 umiples c_cllect.ed 
It the- SIM liC!Ut1un 1nd.tc.1t11 ChlnfH 1n the 1tr. Siiffi!:!!iUngi t'he 
need fol" Callect1ng- ldd1ttonal :s.mpb:S f'or 1abDl"ltOr;)' lnll.)".!l:iS. 

tf d!sa"l)tion equipmel'lt ts n:0t a·HH.able for ort-s1tl' saplc 11n1lysis~ 
~11,Hs co11ei:t1~ tubes sltoal d be 1coni:eted d111y. Only HllJP1H. 
collected e¥efl ut t'd to f1 fth dilly 1 re Hnt to AINA 1cc,n!d·Jted 1 i1bara
tartes for 1i11l1sts; the fltM.1n1ng s1111ples are s.tured 1n a cC1Gl pl1cft 
(rJ1·refer1:bl1 ref rt ger1:ted)'.. Sel ectl:d st,ore'<I u11111l es are analyz,md 1 f 
thtrd to Hfth d11 Sb!Ples 1nd'iute 1ch111g:es 1:,n 1tr cortta11ina:nt. pn~ 
t11m$. Jf daJUy on-stte 'S~rveys detect l o'f conta•1nant(s) 1He1 s" 
then ioo .. 150 •;1 ;ilus carbon coluians IU"t used. If the wr•e.r rtYea.h 
rl!l1.ttval - ht..;. 11!1rl$ "'f ~.(lntutMnts - t.• -:. 600 - ,ttl •r: - ........... . II;' y '.II-'" - e "" ... - - - it ~1 er:l ""'.lll .. a~s 'lr!lllt'IJUl'J 
tt1be!i aH ~1'1!ld , · 

T~ fi&t 1lan1l tnst1tutil. for oe:~upattonal Saf'ety 1.nd HHlth PacM .Aria11·
tte11 Method Mo. 1?7 {see Amne3C 6) $l'lou1d be foUQWfld ~s closeb es 
J>KStble.. Flow r&tll!S and. ·col le:ctton tubes descr ~bed fn thh guide 
~re or1•• rt i 1 far orpnt c s,o1 w'nits., !.f otnr t.l'IH i.1"9ani c sot vents, 
ire Sittspected 11 tll'lu th• NJOSH Mlnual aJ...,An1.11Jytilc1:1 lilet~ods {~ol i:nne 
1-7·) S'.bou1!d bl •c.Gnsu1t~ f 10f' tlii 1pproprme con~ctf on iiefj.1a 1nd 
fln rrtes.. Tab 1 !I!! l H sts the· orHnt c so h~nt:s t dtt4t 1f1 ed l>y t:hl' 
HHSH PICM Ma·. 127, •"1 of vh1 ch are found at. :bu1 rdous waste 
sit,e-s. Theui an 1d1nttft~ far pos:stble gu c:lll:rCliMtography/;!!!US 
!5l'ettr cattry 1.1111 ly!: ts. 



Part t1c:ulates ~d ["O 111·i c &Hes 1 nd Va -~r:s, •. S pl fog fol"' i;>11rt h::u-
ata-s " 'S Jllot done· ;rout me y.. · t : .. Se' typt-s of 1ir ie:onta-hta~ts "re· 

ll:nown or Hspeic:t!d to utst 1 a sa~Hng progir.iJ!lli 115 tl\stttiuted for 
th~.. l nc:1 del!lits. ·Mi~re these C<ifittm : :nant~ 111 ght be p-reunt ,1 re : 
f1 res: 1nvohrtng ~stic1deo;s ot" ditm1cah. trnc:h:i-enu 1nvohr1!ng 9v)' 
lll!eta·l.s; ill a:r-sent Ct 1011' 1c:y;1;n·1 di! compauru:l:s ~ or m;U.11 g~t. 1 !Qn QPt r-tt·t OlllS thi:t 
cre1.te dust ( f MMl c:on.tU1t n:_ated soi 1 and e~c_aiv1Uon of' C011U111h1itttd 
~oH ) .. 

. saiapHng ~h and analyt.1cal •thods, ·r,a_r ·t!hes'!' 1.1-r COi1taartJJants 
shciuld fo·llow· 1guld'ance g·1iven tn the .MUlSHJ fiani.:i•1 of wl·xUcal, 
M!lthods._ 



VthM! IUlpl•d {Ci;) • (fin•l stro-11 (~Mo _- tntl 1i'l St rot~ CO'llint) 
J (cc ill s/nrok••) .I (1111<1l·tt:pl ter flc:tor fOt' o ,1 t1ce· used'") 

*Spec.1 ft ed on P\8P t u1: t. 
'".$pKtf11'd hi! ~ Optll"l.t1JOM: lllilfU:rt'I •ndl T•ble !. (for MOA ~c:uhllel") 

Cllc,.11htton!:: 

At btg1 nn t ng of' H•P l ~ng p:ertod. Accuti• 1 er- stroke r;out1te r r-.eads 
11292.9'. At .n.d oif SpP11ng ptr1od: .. it t'e1ds 16032.9. lhlt h t'1e 
•Ol~ of 11r sa.pled.1 

Yol!Ylle nmpl ed (1":) • 16'532. 9 ,, ft na t $'trct 1e count) - 162:92 .9 ( 1 nt i i,·l 
strote· ~aunt) X S.7 {cc/pu.p stt<Ote) I 1.1 (mu1ttpUer f 'or or1 rice) 

vo·11:111e supled • 21:u .• a cc g,r 2: .. 1 Ht11r:s. 

2. '.A'Port1 ng F~t ('f·ar OWA at Th!t1lil 1 Desorbef') 

.. • Toti 1 GC fl ode• Tata 1 c:onCflnt rn 1 on d.etemt ned • 22 pp~ 1s. 
~ (.ethm•) 

b. ·n1111e we~ghtl.'d • wol.-e dl!Sor~ .lite,.,: 
Utr1ge- (ppm;) VO -- co ec; 

• 01.300 (Ht er J l 22 (pp!) • J .. 14 PJm H CH4 (11eth1ne : 
z.1 l11ters) 

c. PH.ts: Gt liOde 
4 p~~~ obs11rved 

d. Sur-¥ey 1C(lnc&ntnt1ciu11 (tot1l arg1nies b1 D1U) 

-'Start of saip 1 itlg l)~t od ---- ppm, t t•· ---

Ettd 1of u11p11 ngi pert ad ppi1, thie _ _...,...,...,..._ 

D-SS 



.ketnr.t• 

a.n:rerie 

c.~ban wtracb'l ori de 

Chl·C1r'QfOl'W1 

D1 d ll or.etn,1111e 

p.O'l.oun1 

Et~l•e d1i~h1 ort·dl 

"9t:ey1 1eth,r'1 tetMe 

n1rene1 

T et n:Cft 1oroetby1 ene 

To1luen. 

f .l ,2:-Trt 11;h'l 1ormUt>1M· 

1.1.1-lr1ichloroethane 
{MthJ, Ch.lo.tofont} 

Tr~dl.lofl'\oettlyl eM 

xr·l ene 

T'UlE 1 

1110 l Ku~: ii,. Wei ght . 

58.l 

78.1 

154.0 

lJ940 

84.9 

&8.1 

99.D 

n.1 
1044,0 

166.0 

92:. J. 

133.0 

133.0 

131.0 

Mlnua~ Cl·f ""•lrth:tl Kettlods 
11.~~ bi'PiiHiiiftt af Ru 1.th EdUuU·e>n .1 ·11e1 fare. 
MUc Healtll .Se""ce· ,Clftt•r fer DtsHi• Cont,.011 
!Nlth:uwl lMtttute of Occup1ttou1 S.fety & illlt!Alth., 
.. ~ (IUOSH) Ptlbl h:at·tcn No .. T7-:157"'11\ 



cal 'f bir.1t ton 
ft 20 c:c/lltn 

TQlE 2 

1111111l t.1 ~, 11 er Faic.ti:Jlr for HD1A Ac.ca.bi l I'll" 8!l8 

P·ll!:·PS(Nll l 5Uij11Un9 P'•P S 

iflt'1 ·f1 ce Co] air 

Yellow 

Orl:l'l9" 

Re:'ll 

Purpl~ 

111ae 

GrMn 

Black 

-~~ 1. Fl ow bt~ - cc.(11.t n 

100 

so 

zo 
10 

s 
z 
l 

0.5 

t .,l 

1.06 

1 .• 00 

0.99 

0.91' 

• 

• 

•. 
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t. h 1~. !.·1... r.f h. r 11.-.· .. : • :•1 

.far .ii ';' . §1 f'I r· J ·. 



p ~ ~ 

. !; i . . " > 1 .. e J ( l ·• ;lj . r I~ l l '1- - s I 
I~ 1 )Jr}~Ji t ··h it:J rt. ILllHi ; I ~ 1·11- · ~ I! 

.. I ... . t :1 •I '" ! r l '· i.1·· t'" J '. ~ h '". ! a ! I l J H ~ · !. · ! ~-
i ~~ i a.I ~111 e j "r' ti eJ '.· I! i .' B. .-1 E 1. ~ll. ; :.1 

( . ' a.f. . I r If i B .. . ' ' I . ·~ I" Bi 1§. 'i -... f i. ' U I n,1;.~1 ll :;! :ai,. .~ 1H !1 li~l 1 -1 
ii f U·tf:(i' h a:•.· '.· ~. si•. fi 11IH !I "l!l .! !.~ 
fa ., r ll fr I} 1l·1· i-,1· 11• '.·· si•.·.i. i. a J t ... l. l w~ ~. i a. g - f .. i "41 '-1 . ~ I I ... , l c D .... f u 

J.i r1··1; al! ~ 1 . t !1~ . e is~ i ti i§I Ii. ; i 
I H"' - - . r r · a· · s-

J '· II' t IL R ' •. I' J; t IL 1.1. ~. f E 1 .. -. I .·. I t ~ 1.1 '·I. . ~ : 
r i ,_ 1 lfJ! g 1 a' "II' fr rr ~ .ii els , 4 f ~.. a 
! ~ I t 1 i ,~ 1· ·l 1 -r '! ~ 1 [ r; tr: : a,· t IE I e: e i 1r·J· 1 
i;• I- - - ' f -= I:' t ~ .!I ti- D' ~ ~ 51 ~ Ir - ~ c:. - ;, 



1 .. 

6.3 A madlm'i<::ll ot. clcctn111Jc: i111~cp.tor or .a R!c.OfU~ .IDCJI Kim£ ml:'UlQllll 1~ unri;llDIDWIJ, ~ 
ua. 

~-6 ~JC Cgba, 2~ mr. 1mf~d-

6.7 

6.1 

6..9 

7. l 

1.1 

1.l 

·1 •• 

7.l 

Ktmik<ic i:rn11~ 10 ,J. aad CIODVmiau ~ for !!Nltin.a ~fdt 
Pipc:U: >Q.J.ftll: dell~ papett, ar 1.o-m.I type paduut.d i11 o. 'E ~ml i~tlUJ .. 
Vahmiclric lub: JO ml. ar (QG~l sizcl lot nliq mndard mh1liam. 

Bum.u ar Mma G.-.de A ~ 

~b.Jdn:JFu. 

Fillef'Od ~ .m. 
I'. ~ 

&l 0 t-,. Of ~·•• AU ~ iaied for I.he ~ ial)'S4 dxMlld be d~ 
wtlibed -9 lharaujhlJ' Nised WJtb lJp Watler ud diidltd WIJJ!:f. 

1.2 Ola,.... .9f Pen al l'alJ!i. Each pcno!lll pump 1MllC ~ caUbntal wilb ill ~· 
li~ chanml. blbc m ~ liDe. Tbil will ndailliize ~ ruaociatcd ~ ~ iD 
lbc a&qlle "411ume mlllactat 

U Cal1Ed. ... Aliff I at S ;I• 

t.1.l ~ bdafc ~lo ~ ... al ~ wbe t:hcMild be brokca to ~ m 
apmmt M &e.lt ~ tk ial:cmi.I. diameter of lbc tabc C2 mm). 

U.1 ibe small -m Gt ~ is ·...s u a baek.-up ud .:t!omJcl ~ pOlitlooed mlRll 
tr.v.,.~. 

1.3.l 11!e ~ tuhl: lllmld be ~ dwiq, IUiplinj to ml11CC dlumdia1: ~ 
... c:t..tcoil. 

:1,3.4 Mt .. m.mp1al llhuuW act be ,...m lliraap U)' 9-e or tubing 'bdort ~ 
.-~wbe. 

l.3.S Tbe lmr+ ~ llllld/at ~me llllllt be -=aurcd • ao:t.1nildJ • poulblc. TIM: ... 
pc MIJd. be utca. Ill • low ,Rh: ,of l tpm or rest. to aa.ln die tottt wnplc ·~ 
ftqlri:tecl The na.illllild w ~ sampTc ...tlUIDCi itw thou'ld he c:otJecitod ~ 
~ lahl:M •~ down ~ T1.hk ~~ The nliililtiu"' ""~ qlKICcdi must lie caBmcd if 
die desired ~fJ ii to be ~ 

l.l.6 Tha ~ lftd ~ af Che ii~ bdl!t. umplcd shn&dd, be maM'ed 
and ~ed. 

l.l.7 1k ~ ~ shaald be c.ppal with Che. $1&pPUcd pttlUic caps. irnmedlatdy 
11.fta.> Sl~S. Ui:tda" i» ·~l:CDSflnq!S thou1d Nbbcr ¢11pt be wed. 

U .I. OM-*~ be IUndlaj m lhl: :A1111C mMMr as lhi: 1&1nptc N'be (brat. iUI, and 
~>F emp1 aui AO • it. •lllllpkd ~ th& ·~-. nu w.w. ~ be 
latided u • blil\\. 

l.:J.9 Caned ,..,. ~ be piebd. ·dJfil.11 'bcfoR dk;' UC :$hipped lD minlmiu 'Ulbdi brat 
• duritll shlf'P11s. 



. -~ . 
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la-''• . •. ,hh~ ·r~H~J a fi ~:·:· h }·· 1•· ••. i _;;1Jl. 11 ~h.1lh1hi1 l HI ll~.J hl 



'· 

1..5.2 Proecd~e: (or d~~~flillJ rd!CIO~ ion ~il!rq. Ac:livati:d CJ!i~ equivt.1~ lo 

die UIOWlt in the linl :scCliOft of Ute umptin1 tube: ( I 00 "'I) ti rncu1ucd illlo • 

j.cn. 4-mm 1.0. fW 111bt. ftamc:~lcd at on~ ~.nd hl'mil•r to aimincrebll)i avail· 
Iii~ aiku:~ lubttJ. D IJ ch&tcoat m1,111. be IRlm Ute Sime t.tc'h u I.hat 1llCd 111 ob
laIAUi,s lbe ·s.a.mptci Md~~ 'be obtlirted trom uJtiu.td clJllKOli 1r.i1 bes. The ·opdj uid 
ii Cippai ~ hnlllm. A ~ •lllCJU'liA ot ~ ~ ls injected! dira:tty 
illeo• .- IJQIWl&ed ~ with • mictoNIH .&yri"Dp. •ad die tu1JIC ii. 1C1pPcd ·'llrilb more 
P~. nc ..,...111, iii~ it 'lllVllll1 cquivak111 lo lbt present in a l~Eter am
ple at a CD11C1mtnlion ~J 10 ~he ~cal !ludud .. 

At lt:att he I.Ulla •1t pt:qlil~ in d\i$ ~r ind IJlawcd to :stand far al Icut cwcr
- 10 il!Mllnt ~kU: ablarption ·of ts specific. ~pow;d «M ~ dweoal. ~ 
he nlbd &te rtf etfed .0 U lhe $imp~ A ,panllr:I bla11t lube ~kl be ll'Clll:ci m 
lhB amc 1111111DCr ·CiCcpt lbt no sample hi iddcd "° ii. The M111ple &M l!Wrk m>bes 
ite .._,bed nil tdll.lj'Ud II\ HaetlJ 1be: s.amc: m1n11~:r u lhc umf,llina iQ.bc dc:ieribcd 
m Sccclon 1.-4. 

Twa· Of IN« ~ ate- ptqqrcd bi)' i111je!l:tEftJ Ifie .ame YLlllamc ah~pQllDd intlil' 
0.5 nil d ~ willl dM: llllllC syrJngE. med ill •he P4'tpara.liclt\ or Ui~ u.mpl~ ".l'.heK 
.an: ua'lJkd Wihb 1he ••ct-
n. dc:mtplioli ~ ~-...b tM cf31!~ betwum lhc HctliSC pcU: •rd of itbc 
~ .... ~ pat area m chc. bla'k diridcd .,,. the ~ ~le ln!I "' lM 
llDliarda, at 

It it ~ to ~ m11cmn.lion, of lllincWdti ~ ~ DI q/0..5 ml '~ bcca..e umpks 
&rli dmldicd U. dJiS .mi'IGUM of CS.,. To ~Ini~Em 1Hmf d1:11~ ·~ 1bc ~:u~,. al car1:laa. dlltd&dc, 
OM CU lajei;t 10 diaia ~ wclJN iato 10 mi of C'S:. ~ e.umplc. ID pRillllC • 10,.l mlf0.5 .-J ,i' 
llUl!anl.. 11111: -..Id idjea. 6;0 q mo ~IJ 1.0 mJ ot CSa in a ~ lad. 1hc 
*°*J' ·of Chi tptdk ~ ill iUlcd •o COID.WR 6.0 1'11,S lalo mic:rolieefs (or CU)' ~1 
...... ~·~ IJ,J'l'iqe. A :saiet °' Jt:,md'ank. nl)'ina iA ~ Miit' 1hi: naat or 
...... II ~ udl a.aa1JZ,m Widc.r 1k *MM OC candittam and dmfiiq lhe same tr.. .period 
• • -.':nowa llUll~ 0nva .are fllblblim111 b7 ,~.m, ~ 111. ..,o..s ml ~· 
·peat-. 

NOTH:, Sb:e "° tnwml madlltd ii used. l~ :tlw:· n:inllad. ltancbnl ~ «ut.l 'lit! •Jzcd. 
• IM ·uilll: 1im Chal 'the ..... ana'[pt. ii done. This ·wUI -~ Ihm dfa:t or ·~ .,.. 
C04ay ~ 1111111 ntWiom ~ ·IJlt. Pl!IC daJ al ahc: RD ~ 

10. ~llllrFr 

lfll The wd&M. illl r:ns. ~ '° ead\i pak. am tt. rucJ f.ml'!'l lhl: standard c:vm .ror t!le 
~lat mmpgund. No ~ull'llC ~~•re Meidcd, ~die~ cum:: ii 
biisc:d Oii rq,I0.:5 int ~ mad' Ille ·W)f 1.11M ol sampt~ {njrdcd iii illmlic:al lQ the '¥0tume of I.he 
~mjcacd. 

lQ..l Qxrmian., fClf the blank: !Miii 'be made f«' ~ S4ftipk. 

Con'm m1 rn mi. - m_s., 



~ - rq ro11~ i11 !HNI• tmiOn or umph: uLbt 

mi. - m1 bmd in frocit ~ of bla11l tu'be 

A llmlJu· pr:oc:cdu~ hi folloWtd for the ~vp ~ 

lG.l Tiie'· CUI cCIC'kld M*Ulll ~· i1:11 lhc f ~~ and bie~llp ~®!< of The umc :qmP'C' tube 
.ut ddm m ~ne die 't4:Ul ~red a1DQ611ft i11 Ule ample. 

10.4 TIJ[t kleaJ -'f!wr Is di~ b)! me cictermified d~l'Gfl ctdency lo• oblain lhc ¢0ti~4id 
tllf pft tamplc. 

'lQ.S 1'1w: ~tntklll of~ a.!lllJ1~ ~n. •he ~r W11plc:d cu be~ ii!! mi '.P" .~. 

na/cnl "' C«ream Afr(~ IQ·"4) :ic 1~ {fit~mi) 
. . ~ ta.ml*d (l1cani 

UU AnoUtct .mahad or uipn:»i~I i:.onec:11tratiOt1 ~ ppm (wrttcltd 10 ~rd eoad!dQM o! 'U•C 
.IOd, 160 mm Hp. 

~~ - llllfd KfM~·:J )t ~ .. x rr +·n1l 
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P • pr!Ca'1ftl: (a:nn ff '1 ot air IUllplcd 

T - itelrlpcdtllft(.0"1f :ur amplcd 
:Z4.'4i$ 1!!!11 mabrwQIUll! Oita/ mote) at2J•C aA!t l60m111 Hi 
MW • mcla:wl.r weis'.ht 
760 • M1'IJud prante (mm Hi> 
291. 111111: ~ wmpc~JJft! C-K) 

II ..... Cid 

J 1.l Wet; L. D.. D. 0. T•1klr, P. ~. M•llCI • . tad iR. E. Kr¢ .. A. ~ Opllmbm Medtiod 
for•· .M&t,m a1 Sctec:t.ed Sol'O'C v~ i11 ·tbs; tllilfiMQial ~ ... kl!i rm1 Kn 
A'#JtJC J j,~~'• l970. 

U .1 v-.. D. M. llllld A.. D em.di, Phydcat AdiorpcJan Qf 0.., pp. tl7·1d. ~ 
LO!ldm. 1961. 

U :J F~ .Rq;!Jtcr. J1~l01~U1J9-'22 I 4l. Ocrober ll~ 1911. 

U.4 NtOSH ~ HSM~WH, Scali.~ l._ti«lt!Orim. he., "'Caam'bontilw T~1 
of Acd...W ·CiaRaiai ,..1111 Tii.ba. lar .$aoca. ·Orpak Sot~ ... pp. '-22. ~17, 191S 



TAIL£ t 
r.-mn ~1-4Wtlth PAC.AB ~MdMd rto.. U'T 

lhiittliilli Uil!IM ...... v•-·Olltn' GC ·~ 

·a..-k5'4....- (_.., ....... , M .. ' "t«I M~ 1.' ..... "Q 

~ b D.5 '1:1 ~ ,,,l 
Baiaix A O.Ot 0.5 :5S 90, fa.l 

C:.lbiii'I. 't~l:llidic A 0.10 lO 60 60 U41.0 

~orotonn A O.lO 0..5 13 80 U'~ 

k"h~e D O.Ol 0..5 l ,8 19! .,_, 
:p-Dlr:IDllC A 0.0.S l Ul JOO ISl!U 

&hylcGe d~torido D 0.05 1l 90 99.()> 

~t11,,.1 ~.JJ 'kccooc B 0.0·1 ·o..5 13 IO 72.1 

~)'~ D 0.10 l.:5 34 lSO 104 

'Tmachbioclb)\lr:DC B 0.06 l :25 no 166 

l,1,l~~ B 0.05 10 ,, no 1'3 

l.l. 1~ B 0.05' o.s Jl 1:50 :131 
(lll!eit'byl, ~ 

1'richlanxthyllcne; A Q.1~ l .11 '° 131 

TOiaucoe B o.cn ·D.J ·22 110 '!n.l 

X;TJmc. A o.m o.5 1 ~ ~OD lOCi 

00 M~ ..... 1111 ll!m,. ~ ~ ~ °'-1 ~di!! 10SKA ~ 
~)· ~ .n ~P ~ mlmlillil!lll wilh ilaiai ~ ftc!lft a. ~ JlolJ (UJ) l.ar ~ ~ 

cllm:mL C~ of \'ilflOt la lit It S Cilnlil 121• CSH" ~ (• U) gr ,IOQ ~ ~ ill lllMMrf 
zs•c. Md NO ._.. wen ~ "l1Me 'l'dua. wtll ~. • "'• .._. jQ" .....- .r ... U11G11ihlfM of Miiii ~ 
1111 dtm or ~ ~"!-...- ti-~ 110C ·-. ~ "'-· k 1i1 .,.:11d 11w1: 1ca ~ 4'1:11!!" ££StS4i 
l"!llltr ~ !l'llln ~ ~ l$m .l . I lliillii J,'I) 
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l • l NTROOOCTl ON 

PART 9 

SliE SAF!TY PLA~ 

me ~urpos 'e of t.he- sae safe·ty p·11n. is to establ hh req;u1r~unenu, for· 
prot~ct.1ng the hHlth and Hfe-ty of r-•:.pcmders during all ac.t'fv1ties 
conducil:ed .111t. m t nt: t dent •. lt cont.a~ 1n·s, safety in format 1 oni , 1 nst ru~
t 1 ons i and proced~res. 

A :s ne safety pl an must be prepa r11d and r-ev1 ewlltd by qua 11 ·0ed p>e·rs CM1ne 1 
for each un rdous subs.tlrtt-e response. 8efDre- oper1t 1 ons. at. ini 
1 nc1 dent t'OfltDente:. safety requi r.e.ent s imu st be wr1 tte~. c.:.ons.p1 cuous ly 
pO!.ted ·or di:s:tr1butt1d ·ta1 all rHponcs:e 1:1ersanrtt!l " and d·tscussed w1th 
t.he11. The urfety p 1 an cnr.i:st be pe·r1 ad 1i ~ 1, 1 y r-ey·t ewffl to keep 1 t 
curr11nt and techntca1il1 e.orr-e-.ct. 

l.n nan-emeMJerncy s;t tu1.t iDng ,1 far v:amp 1 e , 1on9-o;:t11nn .reme<li iii 1 act 1 on 
1t 1.bendcnltd ha21rdotirs waste sttesi .sefety plans .are de\tel~ped 
s.t111u:lt.tneou:sly .iUh thl! general wr-k: p·h .n. .. W'orkers .can bec.01111e 
fand 1 tar ~ith th! plan before: s1t.e aci:tvtti 1H begt". EHrgHcy 
r"liS.ponse genera ll.)'· req1rt res verb ii 1 :Hf ety t nstruc.t:tons. tnd r-e H Hee 
on u 11,t 1 ng st111d1:rd ope r1.t t ng pr-a~edu.res urnt1' 1 • when. t 11111! perii!t ts... a 
plan c1n H _,rtt.t"'"· 

The 'Pl an 111USt ccnu t n s1fety requ t reiileots for ro!lr:t t n:e ('but. .haz:ardo~s} 
re.spoinse act t vtt t es 1.nd 11 so f,or- une·xpect.M s1 te 1e!!!ergene t es. Ttt-e 
!NJ or dtst.1nct 1 on between rcut t ne and eaer9e-ncy site u :tet.j p 1 ann1 n~ 
1 s th• ab1 l tt;y t 10 predict .,. l!IOn ~to:r. and evaluate rout t ne 1ct1i vtt:t es •. 
A :11t• mtrgenc.y 1!.s unp rm-c:U ct ab 1 e and !!UY octu r HI.YU me .. 

1 [ • G~EML RE~iRDIEJO'S 

Thi: st te safety p·l .1:1\'1 mu st:: 

- Descri~ the known huards, .1nd ew11h1at.e the rhts associated w'lthi 
the f nc1 dent and •1th e1chi a ct t vi ty con.ducted •. 

- L'tst:. key p4!rson~1! 11nd 1.ltama:t.H raspon,s1ble tor site Hfe-ty. 
nispCHIH upuat 1 ems, ill.rid for ptot.ect 1 on of pub 1 ·t c. 

- IJe,scrt be Le\'els of Prate:c.t ton to b11 wom by persann1t 1. 

• 'DtJ 11 rtll6t.e: '"'Drt a NlilS .. 

- Estab l ·ts h procedures to c:ont.rol st te access. 

- Desc:ri be decont11111tiil't1 on ;p1roadure:1 f iar [pl!rr1ianM11i 1·nd equ 1 p!M!nt .. 

.. E1t11b1tsh site emergency -procedures~ 



·- AddrcS!5 emerg,ency med1 1tal ure for lnjuri H a:nd to:ldcologtcal 
rprrob le.S. 

- Oesc.rUJe re<qutremellt :s for ain en.rt1 r0-nmenu1 iurYt!!1 Hance prognm. 

a Speci fy ii ny rout 1 H · ,iJn.d 5pef:~ a 1 t ,..'81 n·I ng ~equ 1 reel ·ra.r .rtt.1pa1tcclen . 

- Es.ta 1>11 bh procedu:res for pl"Otec.t. tng 'llllOrt~ r-.s f tom we at he ri-t!! 1 Uedl 
;pr.,ab 1 •s:. 

me pl 1n,' s scope., de-ta H 1 .1n.d l ~gtlJ is ~sed! on · 

,.,. [nfort1t1t ion av·a1 lllbl e abaut t'1e' 1nt1 d":rrt: .. 

- Ttime av1t11:b 111 to preJJill re a :s1 t.e-spi;:<::1 f·i i: p l ,an ,. 

- Reuon for Nspondtng'. 

three 1ge.1u!!rl 1 catqa.r1 as of n1sporHi1I' eii:1ist - e.ergen.ct es • cbitt"lc:tl!!r-
1 ;raU oflJs. 1u f'M!ldtil.1 act·tons,. AlU1owgh oons1derlttons fol" per:s:onntil 
slfllty ire gen:e.rt c; and t ndependlnt af the T11Spons e 1'4.tegof',r, ·tn 
SCOP!':1 dtUtl. and length Ht.tty r1qu1n:.ent.s and phns vary c0ns1J d
er1bly. The$& vu•11t1ons ire- •gtnera,Hy rtue to ·thl!! reason for 
tespo.ie1!1ng {o,. c1t,ego.ry of respMH) , tntonNit.10111 .n1Ui1bleili and the· 
se-vertt1 of the tncid~.nt with 1ti coneaanta.~.t dange:l"S ·to the resp.an-
det.. · · 

.I.• &erg!rlCt H 

1. 5 f t~.at t an1: 

Ell!etgenc'd·es gene:rr11 l ly r@q,u ·~ re p.ramp,,t 1.ct 1 on ·to 11u·ev-ent ·Of" 
n1d:Uc.e iun11es 1 rib le 1fr'f~U. 11 .. 1H •te: hi;urcts cit ·u re. 
11·xplosion., 1nlll releue af ·ta:..tc vapors or gas-es, are, of· pr1.e 
1c.Glilc•m.. Eil!lcr.ge111c1 es ry,1r 1 gl"eat. ly 1 n respect to tnes and 
qu1nt1t1es Of uteri .al. l!IUtlb!rs of .rupalliders, type 01f wor-t 
requ11 red,. popu 1 rt h1n affec;ted. and: otll•r f act:ars. &aerg,eM.1es 
111t f llr l!lll II fN nour.S ·to I 'f tw 4'11)"1 .. 

- Infcnution av.1tl&bl e+ var tes f;lim none to -..ch. UsU1ny 
tnfar.at1an a.bout th.e, che.101ls ·~nvolv~ 1.nd t ... tr associ 
ated hlzards. is iqutc:tly o'btat n~d t n tHnsport1.t t:an .. l"ll!·1 ated 
1nctdlnts. ot 1nt1danu fnvohi rirg ·ftJctd r'acntures . 
Dett·1111t n1 ng: the substlntes t nw.ohe.d fn l:me t nc, t dllnts' 
:such H -.y1t•t1 ous spH 1 s, rectu·i res c.ons·tieter1bl e t till!!' 1nd 
effort. ... 

- n•~ available ::: 'l!..1tUe tt•. .genel"&Hy reoqu'i rt:cS prompt 
ut fan to br1 "g tbe tillddt't ~de r re;ont ro 1 • 

- R.Hs-on for ~spoose :: To 11!'1Ph•r-it Pll'IOl!IPt 1nd t-d1ate 



a.c.t 1 ans to c.ontrro l d:an9e ro1,1 s, or potent i a~ ly dangcrou~ 
~ 11tu1:t.1i on.5.. 

2~ Eff~cls ~n Plan 

ln emergenctes. ~ time 1 s li'!Ot 111i1Uable to write leng.rthy ud 
deUUed s,a,f~ty plans. Ot1c:1shms for responder safety are 
b-.as~ on • C:Mt.tmuia 1 eva 1 uaU on 10f chang1 ng c:.andi t 1 on.s. 
R.eispcin~hig org1n1 zat tans il!'!USt t"ie·ly oJ:i U1e1 r · eii:1st tng wri t'ten 
stand1.rd oper&t 1 ng saf e-ty proC·edut"e'.S or a g1n&ri e pl an, arid 
verbal 'Sllf~ty t nstr-uc:t 1 <ins 1.dapted to mee.t s1 te-sp~cH1 c:: 
c.ond1tiof)s.. st nee i!eu3 reH1.nc::e h placed on . verba'1 s-afet1 
1 nst ruct 1 OM i!ln -ef f 1tc.t i we S)'$tell'I to kl.~p 1; 11 r-es'pondets 
t n-f onne.d au:st be: estab 11 i.h11d. Wher.iev,er p;ass t b 1 e , thHe 
incii dent--spec t ft c t nst ruc:t 1i on s 1 li:oul d ~- •i""itten .. 

8. lrrtctdut CharacteJ"1:utio:n 

1,. sttuatfon::: 

l n n!Dil'l-emergency iresponses • t·o,. 1e:JCia~p 1 e. pri& 1 i•t nary ·t n:spec
t 1 ons. at. abJnd.oned wutes sitH ur mure comprenenstvll!! waste 
site 1 nvest t gat t oii.s the obj ec:.t t v1e is to deterw1 ne- and'. cha r'ac.
t.errt n the chmtc1.ls and haza~s, 1nvohed. the extent .gf 
eor:i.t•t nlt1i·on , 1nd r1 s.k s to peop 1 e ~d 'the env'f rontHnt. [.n 
gen11·r1l, 1n1t.ta1 1nspecUol!'ll'!i11 d!-ta11ed 1nvHt1gat1ons,. and! 
ntent. of conth!l1niltt0tll surveys &re· Hm1ted tn the: 1.cthn-tes. 
that a:'re :requ'l.red ,and number uf people 1rnvolved. Jn1ti.1l or 
pr• 1t•1 na ty 1 nspectt ons gener1.Uy nqu1ir>e l·2 days.. 0>11pl et.e 
1 ilvest t g6t.1 ans uy le st 1C>ver a 1 ®.ger t tt11e pll!!l"tod.~ 

... intonnat·t on 1,va11 ab1 e: Much b11:d::grQund i·nronnartt on. 
&enertHJI' H1111tted on-site data for 1ntt1a1 i nspecU1on. 
Dn.-s1te tnfcraatton mn1 fu·11'y devel oped throu;;h 1ddittonal 
s ·~te -..tstts and 1nvut1g•tioiis. · 

- n11e ava,11ab'le: In 1110st cues .ad.equate t1ine ts a'Vi1f111ble· 
\0 develop •r1tte-n s.tte-spec:tf1c ure~y pl1.n. 

- Rea.son, for ~pon:H! To 1g·ather data · to wertfy or r,1t·fute 
existing irn·ronat.1on. to gather 1nfaruttan to determtne 
scope of subsequent 1nvest1gat1 ;ans , or to col 1 «:t d'ata 'fOI" 
pla,l'rntlf!.i re~tal acttan. 

2. Eff·Kts on Pl an : 

Siuff1dent U• h -uailable to write saf,ety pl ans. Jn sc0pe 
and deun, phn:1 te~d to be br1ef c.antltnfng safety req,u1ire
•nts tot spec:.1 ·f1ic on-site "ort reiliev1nt to col lact·1ng data .. 
As infonat1on ts d.e'"lap•d thn:iugh add1ttonal 1nvesttgait1ans .• 
the- safe-t.y 1pl1n 1s 'fl0ditf1ed ind ... U nKessary.., 110re det1Ued 
and Scipeci fi-c req,u1i remerits •dded. 



lltll!ttldh.1 actions 11re clea.nu~s ·•l'J1(:h lut oHr 1 1·ong period 
or ltllM!! .. lhe-y c.o.rneru;e raft er· more- 1$11!di 1t1I!! prab 1 •11 at an 
llllef9il!Jncy h1v~ ooe:n c:o!'llt rieH e-d, or th~y 1 nvoh:e th& 11t't t 51att t or1 
of ln•anls 1nd re1torn.1 1on. o·f 1ib•ndoned hat&rdous iwaste· 
sttu.. iNul!H~l"H:I i;cU ·vit i~s are re'qu1 red hivoh1ng1 ·~1 
ptop l e11 a 1091 st t ~s, and suppC>rt bH~, exten;si n equ1 pment ·~ 
111d illlQrll t n'Vo·1 ved wrl:. 1~t 1 v·i t ! 1H ,. :Raed'.1.a l 1.-(:t t 01H1 aay 
r1qutil'\! ienlth!ll to ,yHrs to completely 1.ct0111PHslh., 

~ tnfan1111t1 an a".11'11 a:bht : Much t n.ow!'I a~ut o:n-s t t~ tlnards . 

- iitm11 .ni1H111ble ~ -1~ t1• for woir.1: pla111n1:·11g. 

.. R.1 uon f 1ar rt<sponse; Systet!!ilt 1.r;:: am11 ·Cmtple·u co11rt;ro] . 
~lll!!:lnup~ arnd rastoratton. 

2. E.f f11cu on Pl ao: 

Stmc.1t upht Ume: 1S av1U.able t:J.efc:re warli: c;amaen-cH ., s1te 
safeit.1 p 1.1n ·teru~s to be c.oatp re<nens. i ve and '9eUt 1.ed. Frot1 
·pirt or 1 nv-est tg1:t 1 ems 111t11c:h dll!ta 11 IQ)' 'bt ll;nown •bcut the 
•tert a 1 s air hu:11rds ill thl' s 1 te: aruJ ie:ii:tent of ieontam1 na.t i an. 

n. S lTE WETY PlM D£¥EL.OPM!Pn 

io av.-lop the· plan IS :iiiUch b1c11:groun.d 1nf'anw.t1:1on as posstib'l11t slllou·ld 
be obu.1n1d, t ·h11· ·pem:1tt1ng .. about tine tnc1aent . lhh woU'ld foclud'~t 
!but run:. bl 1 ·~•itre:d! to : 

- s,U:e dt:scr1 pt1 on. 

- o~cah 61!1d q11.1iant1ttu 1nwahed,. 

~ Hinf'IU 1noctated -1th Heh cttmtcaL 

.... ll1fti¥1 1°'f" ud d1!spe·rstcm of utel"'ia11 H••oh"l!Jd. 

- T1pe-s O·f Qanti1tn1&rs, 1tor1·51e, or t.ral'!S·port1thiu1i -e~l:!ods. 

• Phys1eat hil.!ards. 

- Prt!H11 i ;;g weather comd tt tan and! fl:M'leca:st .• 

- .SLlr raur:u.U119 po-pu 1 at t r:ms. ud hnd use. 

- Ec:ol O'glC:!ll 11 y Sel'lS.'1t1: ,,, l!N!&I .,. 



.. Faci ·11 t .y recor'ds .. 

- Pre 1 tm1 fUH')' us ~ument l"'-eports. 

... of·f-sH:.e 1oUJne1s. 

- Topogr-aph1 c and ll1dr·o 1 ug1 c 1 nf on!lit 1 Of'. 

fhre 1 nf1or.at ton int t 1 an)' .. va11ab1 e iar ob·ta i ne'1'J through subs eq~~nt 
c~1rac.ter-tntion f)1r"O'lltdes 1 bas.1 s f"or devel;op1ng a slte-spec1f1c slfety 
p 110. J nfarut1 on 1s needed about the chem1 ca l:s .ind :t111Hr-ds 1 nvo tved. 
mvm.en,t of •te 111 al' 1on 1 nd of r th1 s 1t e·. and pot.en-t t 1 l con ta c.t w ttih 
f'flS"Panit.ers or the pt1b1tc.. Thh type ·Qf 1nforr111Uon 1s the:n used 1·1 o~g 
ti11t.h the reHon for responcU'1!g (and w:ort plan} ta1 dllvi!:lop the sarety 
plan .• The pl.in 1s tat h~l"ed to the con:dtt1ons ·Imposed by th1t. 1nc1dent 
1nd to 1ts enifiron.ent.1li s~tttng.. As ad.ditiona1 1nfo,..1t·1on be<l;omes 
nafll'ble the sa.f',ety phn t-s mcMl'tf1ed to pf'oteet aga1~st the tlnall"ds 
dbc;erned an:d to· p·ro"l1de ·for s1te emergenc::1~ th1t 1111111 cce'Llr .. 

V~ ROUTINE DPERATIOftS 

Rou:t t ne o,peraUans are those act 1 v'ft t es re.q
1
u t red t n n~.p<0nd!1 ng ·to· an 

etSMtrgtncy o·r 1 remedt11 •d:lon l.t a hu11tdous waste stte. Th.ue 
1ct.tvit t es .ay 1 nvol ve a h1 gh: degr~e of rhk, but ire stand1rd opera- -
t. t OM th11t i 11 tnctd.l!nt responses 111a1 r-eql:l!1 re. 

Saf·e:ty practt ce:s for rout t na op~r.ilt 1 on:s c.1 osely para.He 1 i11 cepted 
t l'!dl:Lltrtl: 1 llyg1 ene and ifldust:r1a1 sde~ proc.edu res. Vfl.enHer a 
huantous 1n~tdent progresses to the point where oper1ttorb1 becOIH· 
morr:e routtna • the 1ssoC't,1ted $1'te 1,ill'fet)' pl an b11c.cnes .a !lliOre refi n:~d: 
dacu•nt. As. a adntm•. the fol lOlii!tng J1W5,t be 1ncludlld •s p.att 10f' the 
s1te safety plan for 1rout1ne- operaUoirs .. 

... ·o.sc:r"1 be the Known ttaza.rds i1:1td. Rt sts 

l'h1s ·1Ust tnc.lude 1U known er suspected ph)'s1 1C1.l. btolagtca1, 
rad1o1ug1oal. or chemical haz1rds.. Jt ts 1111portant that &11: health 
re 1 l'ted cLata be k·t,pt 'Up-to-d'ate. As at r. wit.er t se>1: 1 .. or ha:z1.rdou:s 
subsune-e •nttortng and .,._.,ung data ~s 1varU1ble .. u -..1,t 
b• ewalu1te-d •. s.tgn1f1c:ant r1'sk o.r exposure ta· wa:tkers. noted. poten
tt111 t•pact Dn pUbHc assess.eel, and c"-nsies 111de i n the plan .. 
t hese evalu1t1ons need tu be tepeattd freq,uently stnce 111.u:.h of the 
plan 1s !based on th'h tnranu:ttori .. 

... l 1st Key Pericnne1~ and AlterniltH 

The p 1 an •st 1 dent1 f y tey parsanne 1 (and a 1 ternartu) res pans ib11 e 
for site, s:1.f'ety.. tt should also tdenttf'.1 tQ pusonni!!l ass1gn1d 
to v1r1 w-s .sit.e: QPer-at 1 ot1rs. re·1 ep bone nu.t>er.s.. addresses , and 
o:rgan1i raUans of tl'1~se ,p•uple 111ttst be Hs.ted tn tht plln' 11nd 
[posted t n a consp~cuolil'S ·pl ice. 



·• OH 1 g"1t11 'L.ew~ l $ ot Pr.,otec.t en to be Voto 

Thi l11n-11s Of P1f'Q.tect1an ta H worn l.t loc:n f-ons i:in-s1te or by 
wrk fun.ct1on-s -..1t IH dH1gnlte:d. lMs ht.dudes the sp.c1f1c: 
~a of· ruo~rators. and c1 ot'liing to bl WDf'll for Hdl lei;el. 
No c.w" s bl l l be pe,..iitted 1," •r·eU requ1 r1 n-g ;pers on1'e 1 ·protect t \I~ 
equipment ui'liless the;y rtiave· been tll"aht!d 1n 1U us 1~ an.cl •r11 waring 
t t ,, 

- Pt 1 t AHt.1· Work AA• s 

van. a.-.u (-.icc.l1uston Hflet ·c::ant•tn~t1on ~ct1on ran•. 1:nd 
sUpt»ort :Z,'Cll•) nod to be destgn1t11d an tftl11 stte •P 1nd: th• .ap 
pastl.d.. The sta Of ZCll'!K, Z·OM boundar'hs* lftdl 1.cces1 c.ontroli 
p0h1u t nto Hcl'I. zunt •st b! urt•d 1..nd made· ll:nOllilin ta a 11 :i; 1te 
ldf"ters. 

- lbt Control PN(edJ.sres. 

Control procedures -.st be tmplMlntet to ,p"!vent t1niluthor1:zed 
•c.~us ~ $1t• HC11.r U;y p1roced1.1~11 .... ftnc:es • .s 1 !Qtli'S, sec::urt ty 
p1.tn1·l:1. ·~ <:hect. .... tn procil'd1.1ru .. .ust be uUbHshed. Proce¢1n·es . 
.mt 1.1,.~ !be estlb11sh--d ~ cantrai ·•~tlf~t'ited pef"SonMl 1nto wort 
lOA•I wt..l"'il pers°"ntl pratect1cn, 1s requtrect. 

- Es-tabnsh D•ccu1rt•tn1Uan PTcic!Mures 

09cant•.1nat1on proc~f\es. far pi1r:sonnel itnd ~1Pllllnt 111st be 
es~b11st.d. "rrangaenu a.st •lsc be Aide · f :ar thll proper 
dbpou1 af c:ont•1nated •ter:1al 1 soluUOM. a.nd ·e.qutpmnt,. 

.. lddr'HS 1Ret¢u1 rie.nt.s far 1.n En'W't ro.enta 1 $41rnt l1 lnC'I' P'rCtgtlM: 

A progr• to ..,.ttar sit• h1ntdS i.i$t be t11ph•11it.lld. Thb would 
1nc.1ud1: air .ontt.o,.tng 1nd supHngr• 1n.d oth•r t.1nds af •db 
H11pHng at or 1r.ound the s1te that W01Jld. 1inartC&t• cbm1als 
pNli~rrt ~ tl'lei t :~u1rcts 111 pa11i'ble m1g;ratf Ol!!t ilftd ass«1•ted s.afet1 
nqu·t r·•nt:s.. 

.. :Sp.c.tf1 AfJ; lomha ind Spectal Tntnin~ lttq1dred 

P•rsannel ·llfft - tr11had not an.11 fn teneral safet.y procedures ud 
use Of s.f,ty equip•utt, but in an1· spe.ctaUlK wart tlay •)' be 
uperttd to d.o ... 

• £rtlbUsh 9r.~H1n·es far 'Melther-Rel11t'8d frablms 

iltathu e>ondit1>0ns can affect s 1tt> liGrlc.. Tnperaturt1 •Kti-ae$, 
Mgb wtrtuts, storm, ate. t11P1.ct an pe1'1a11nel t•fi1ty. Wart 
pHct1ces •st be ut1.bH1>bed to prote.d. wort·trs fr• the etfetts 
of w1.tber tnd ~he 1 t•n prow1decl..., wMn neatssery .~ 'TflllPultu.re 
ext'll'WMS. 1~oec.ti1l1y ht!.at .1nd Us •ff~t on ptOpl• w1rh1g prvte-c
'th~ clothtntt •st be cans.hll!ACI r&t'ld proc::edures nubltsM.d to 
-ont·t.Gr for 1nd •t ni•t n heat str115,5. 



The pl an .ust acfdre-S:s s 1 te ieme.rgen.d es - oci:u rrenc:.@1; t 'hat r@qui ire 
im!d1au act"lior1:1 ta pnev-ent tddlfU ,ctt11.l prob le111s or- ham to l"'e'.S P'°"
der"$, the pubHc.. pr,operty. Of' the enwtrmnaMtn.t. In g11ner111 l!I aH 
responses PrteSl!'J11it .4 degree of r1 !Sk to t l!le •ortl!r~ ~ Ou ring r 1out 1 ne 
aperat1ons r1s'k 1s 1m.1·ni •ttl!:<I by enabl ish1ng good! ~n, r;rac.t kes, and 
us 1.ng penanne1 protec.1: ty,e equ t pi9ent,. UnprrH i ttib 1 e uenti! S\IC:h l'i 
:r·i re , chMt c_a 1 ~JCPG.Stire ii! Of phys 1u1 t nj ury llllil.Y aeicur and m:s1: be 
ant t c:·Sp1ted. The pl 1n must c.ant.1 i ~ c.ont t ngenct t!$ fo·r ililMg~ ng the-~ 

- Establtsh Site ~rgen~1 P~oc!'dutrf!$ 

Li st the nan•es, and ea1itu·9er·u::y fo11ct 1 on of on-:s t ·t .e p~rsMn~ 1 
A:1ponstit:!h1· for l!llef91!ncy ac.t1on.s .al ong w1th the sp~ial 
tratn1ng th~ ha~e. 

Post th11 l cicat1on •of nHnst telephone (if none .at s~te·). 

Pro11tdt· alternativ·e ieens, for e-e-rgeney cC)mlilnl c~t1an1. 

Prcw11de ,1 1 tst af _..,..,ncy :Ser'f1as .org~n1nt1ons that lllil:y be 
neded. HUlll!!S. te: 1 ephone !!'1Ullbel"$., and 1 ocai:~ons 1tt1:Si: be 
posted. Arr1ng,...ttts for ustng e1111e.rgt~cy organiz:.attons should 
be •* bef oridlud.. Qr91n·t z:at.1· ans th et mi !1.ht bl· nndltd I re: 

'"' ·r1re 

- :police 

Health 

- uploshe experts 

- L~a.1 ~ia rdous :•tett • ll respgnsl! unt ts 

... C1vi1 defense 

-- Mdr'ffs1 ind d!f 1 n11 procedures tor the rap '~d e-11.cun t oni of 
•artl!n.. tlur., &udible w1rntng$ s'l !ll"•lls 1hm,1ld ~ Htab .. 
11shRd,1 wl ~ ....arted mergeoc;, ed~5 1oated tflrou9hOt1t the 
site. and tnteJ'ftll 1:nd exhi-r:1~l c~u;rrtcaUoms rpl1n-s denl
op;ed. kl eu.p·1e ,of codes thit could bl· us• for me:ig:ency 
ape:rattans ·u sltd, ·o.n dt rect-r1eiadtng tnstr.-ent.s ts ctw1t:atned 1n 
Annex 7. 

-- A cmp·1 ilfte l t st of el!lertency lqU1pment should be att1,ched ·t.o 
the sd'et1 pll1n.,, n..1s 1 'st should incl.rude e.rgency eq!jtpillent, 
av.atltbiltf'- Ol!!-su.,, as well as, .an .n111l•bl• me:t1Ci1l, restlile., 
~ . sport~ ff rc-·t·t 1ntt ng, •nd! rmr1t t git1"' ~Jpment .. 



a Nfdr'H5 e.e:rgieni;y ~d I u 1 u re:. 

_.,.. Detcr111 ne loc:.t 1 orn of nHrut llH!d ~ c1 l or Merge:l"IC.)'' ci1.re 
flc111t,y. iOete:mint tl'le:1r up1bi 1 U.1 t ,a i'landl e d1•ic:al 
Hpcsure eases ,. 

AN'ilnge f o,.. treat. b~g a.mt tt'i' ng. and t ,..., "i.p-ort 1, ng of t ~Jured: 
or ,~po®ed •orkc~s. 

Post tl'le me:d1c~ ~ or ~rgerw::)' c..are fi1cn 1Ues 1oc.atfon ,. ·tr1vel 
U• • dt rec-t:1l ons t ti'°ld tie l ephone nuabe·t,. 

De'te.nat ne lroca l p'lilJ sic tan ~ off k e l oeoat ton , tri1•e·l di rKt i o~s ·i 
ilvii,HaMHty .. . 11id post telephone inUIJber H atl'ler medtoal c.r·11 
·ts not 1.v• tl.11:2-11. 

- Deit.e1Wtnf! ·nurr't!st ilftl)ul•fl(;ll!1 :ur"'ke ,;Jnli! pan tcle,ptu>ne ntu1tbt:r. 

- LUt respand.tng ol"garih1tton ~· s p:h)'s1c:1iens ,, s1·fe:ty otr1cl!!rs" or 
tu11rlicologhts. MM and telephone 11umbe·r. A.lso 1nclude il'IHrest 
~a ~'son ·c:cntro 1 c.ente:r. 1f •PP 1t ub 1 • 

.... Mi1nU i 1111 1cc.urate re<ords on anr1 !tXpOSUi"e er patierrt t 11 Hposu rt!' 
of s 1 t~ •OOrken dur1T-!g 1n Mergttncy (or rout t ne ut)erlt ions). 
Thi ll'hrh1• PIOiint of 1nforaa.t t ian nee-:jed (•~·ong wt'th any 

1-ed1al tie:st ~$o1ts) for pe·rson"nel ie~poSul"'e rKord5 U 
contd Md 1 1'1 An111~x 8. 

- Ad• t H •orkeN of thet r dut fes d11Cr11.ng an 1e-.ergency. In ptirt t w l.i r , 
ti h tmiperilt1'¥\e: t~lt ttut li1te H:fety G,ff11tet":S 11 s·tan.'dby ll'"t'Sc;itif! 
ptrsOl'ln•l. dK.crrt1•1:H ·t1l!MI worters. 1.nd -~en~)' •d1c:.al tiK~nt-
dans ~tfct.tce eRfg,ency procacfu-res.. -

- lnCOl"POf'.lte tnto tihll!! p 1 an.~ fl tocedure1 for the dKontm1:n1rt ton of 
injured •orlters -1nd fur thetir trarts~rt to •d1ca1 cu•e f1cUUl es . 
tanta.lt1i1ttan of trusport weh1c.les., ·lllffkil car'4! f1cH 1Ues,. or 
at llliK1c.a1 plP!rsannel :uy Dec;ur aJtd $:l'lou1d bt 1ddre1nd tn the 
pl an. 19'en-eve r f•as i bl e \11.~se p roc:edu.ru shaul d be dt s~us.secf ~tth 
appnJpr1.ate, •d1al personi!'lel 1in 1d,·•i'ICI! of operat.tons .. 

- ESit.t>H sh proc dunts fn coopf!r-1Uon 11dth local ind $Ul'ti11· O"ff1ct~1s 
to,. ev&e.ud1.~g rec1 dtnt5 .no 1 hi11 ne1r th.@ 1;tte. 

Th• :itte 'Sl:fety pliln:, (.standtrd ope.rating uf11t.)'' procceduri1 or • 
;en•r1c sdllty plan for mu,eney resp011se) !llU'lt be •r1ttren to uc:rf.d 
•btntJetpret1.u.on. pbtptt:y. ind 11htlt.H, t~•t iw•r.tliil oroen••s cause. 
Tiie plan murst be revte.wff ,1;.d. 1pprowed b.J q.mi11fied pRnonnel. Ona 
t~, Hfet1 iplln ts t11p'lmen-ied., tu nee4s ta bl!! P'•r-todtuHy eu•irted 
•ll'd •dt f 1ed 1 t J ntQffiHI')',. to r.fl e:ct tn1 chtn;:•s i l"I st t 1t 'WCM"k end 
candit t·ons. 



AH agen,tes 1ndl org1ntnt10Jl5 whikh have an .ad he role at the inc1d
ent •$t be ·fa•il 1 a,. wt t l'I th! p 1 an~ l f P'i)SS 1 bl e the P h :!'I shot.fl d 
be "iirU:ten t o iCCl(lf'dtnat ion w Ith the arpnh:at t on·s. 1r1i1tolved.. Leed 
p@~1otu1e-l frm. tl'lese orgaoiut1e11s :should i .ign the pl1n to :s.1gnrHy 
thl!Y agree .. tt.h it ind wtl l foillow its provh1ani5 ~ 

All oersonn.el 1nw·ohed at the· s1te IDi.ist be fuU hr w1Ui tJi~ safety 
pl:irw,. or- the- :parts tti1t pe·rta i ~· to th! tr spectf1 c act 1 vit t es ~ 
f raquent sdety •et1ng shou1 d! be l:!eld to k.~ 111 1nf1or.ed about 
site 'har:al'lds iii changM in ap!rilt t ng p 1 ans, modH kat 1 cins of safety 
reCl\l t reMnts, a11Cf for e.cl\ang;e-s of tnforaat1onr It 1s the- :ri!.!:pcms1-
bU tt1 of p•r-sonnel 1nwohed at tl'le s 'l'te as, W-arkers or ¥ht tor$ to 
c•ly ._.,Ith thl r'e((111re.rits. i" tile ~11'.n. 

Fre..q1u111t. •mtUs by the 1: nc1dent. aan.ge,. or the sefet.y de.s.1gru~e shaul d 
be .acfe- t.o determine comp 11 •in<:e with the pl 1n ' 1 requi re.ent..s. Any 
d'erv1 •t tons shou1 d. be brought tci the attenit1 cm .of th~ f n.c1«ftint m1na91:r .. 
"°d 1fkat1 an1 1 n the p l,an .shO"Uld: b@ rev1·ewed and a:ppil"ll)ved by appropr1-
tte persmn11l. 

In. SNIPlE SAF1ETY PLMS 

Annex 9 ~nd 1.10 ilr"e two ex1mples of .st·te S1fll!!ty Pllns. Siince· no one 
s.ph plan or plan f'o,..t ~an •deq,uiltely· address an safH.y nqu1 re
•nts f 'ar th41: var1 ety of t n:c.1 llfent:s that aC·CUr. tl'ley shoo l dl be u Hd 
H 1 9u:tde to h1:l p dewe1 op ,10 1nctdent--sp1.c1ftc plin. Tney c1n ilbo 
be llSed .. vtth nec11S:Saf)' a.d1-pt1.tton. u gen1u1e ph1ns. for eittergency 
uspanse. 

1111 ime tn:c1d'ents, the· .s.-pl~ plans. cant1·trM:d tn Annex 9 and 10 1•tght 
be satis·factor,y· to use by ttte.s.t l f. ll" ftl 11 ng t n the bl ants an 
effKtiwe s1fet1 plan 1s ilYilfltble. I~ •"¥ tKtdllnts they sllould. 
°"lt be c;andd'e:r:-ed H a check 1 ht (whtch d·oes not exhlu:sth'el)' r.civer 
ev~cy cond11t·tim111) w'h1ich •st !be 1ddr-ei1ed. User-s of these sup l~ 
pl•ns 1nd any Other type •U11ples 11USt realtzt! thf!•r 1;ppl1cation to 
·•111 one 1 net dent ;111.;y not lb@ accept.ab 1 e. therefore they •rt bit uied 
11.t·th d1scret ton •nd tnpered by ;pr of en lonll J 1.tdgnent and e-xpert
rnce. They IA! nat 11e1nt to be all 1oc1ustve bl;lt u...-1•s ot cons1d
erat.1 ans, rwq,ui t'e!M>ftts ,. en,d f 011111t •hh:h should be l'd\lpt.ed f cir 
1·nc: 'hlent-spK1f1 c condit tons. 



E:lnel"gency QpMatton CodH 
lle1l-f1rme ,Non t tor 

(suggested ~fn1!!!tU~ aet1an plan) 

(Sfte tWaeo} 

COil£ D£Sl6MATIONS 

1. GAE~· 

z. l'El.UN A 

A.. Cesnt. ian ,of 1peci f1 c worll: act tvi ty °"-st te bec.aiuH of: 

(1) 

(2) 

Cent 1 nuous or>gant c r-ie1.dt ngs on df r-ect- reading t rrstrurMnt of 
• p.- •bove background (•HS\lred 20 ... 30 ft. fr• point of 

susp~cted releas,•)" and 

Current OI" pro1J1ected Meterol: 1Dgit c11 cDndUh~ns 1 nd t cite 
ii pt"iob&ble impart an •ol"k 1 .. cti¥fty. 

8. If ~cJc:gr:aun.~ l"tl·&d1 ngs 1bove • ·p;pm a re ·o'.bt11 ned du rt 09 
ces·sat fen of 1ct t v1 t.1 .1 redui gn 1c.t t v1 ty to 1 ewer nll H !SH. 
,1nd/ar ,Cfelay tha.t cw.-stte •c.1:hr1t untn otf-stte 11 r au:intt.or-1n511 
1·nd1 cat es 1cc.-pt·ed! aff-s 1 te- con.cent rat ton .• 

C. S1te personnel "111 t~dhtel1· no~tfy EPAJSut.e of stti! condt
tton. 

3. l'EUJN B. 

A. Termtn1Uan of all work oo-stte bee1u~e of: 

(1) Cont·h1gcus org1nt c r@i1.dt ngs on dh·ect- read. t ng~ ~n:st.n111Nmt 
1bo've * fP,m: -(11111 sur.ed aipprox. h:i1.t@'l y l ,000 ft. fro. ~ort 
atrea oT'i.fte IJ:ltroperty 11a 1t.s) • and 

(2) CUrr.nt or pl"'Oje:et.ed •eteorolagtc conditions 1nd1cate 1. 
~pote~t1a1 111pl,C.t an 1nh•b1tced ·• reH. 

8. Stte parsmmel wUl fnaedi&tely nottfy EPA/State of s1\e 
ccmd1ttons. 

c. EPA/St1t1t •f11 mad1 fy o.ff-s1te .1tt" .an~tOT1ng to meet tt!e 
needs ·of conttngency plan. 



l, Te-,..hiation Of al I lltO,..¥. .an-s1tl ca"se of : 

O) Cont 1 nuous or,an1 c. .re.1~ in.gs on ·d fl nc:t· re1dt ng 1 nstruments 
aboH 1111 ppm (Mn:111 red downw1 nd ~t the nH rHt occ.up1 edi 
•re1 oTr:s'ite , ind 

( iO Cu rrefit o,.. prroj nted .at1110ro l 091 c. c.cmllit I on s, 1nd1i cate a po
te:nt 111 tmp1ct on 1 nh1bt ted areu .. 

6~ S·1ti! p~rson:nel wUl t11911Cd1lte1y r.iotH.,Y EPA/SU.t@ of' sth ·C:ondl
t hms. 

c. toe.al oir'f1ctals. illlkiog: ev1ct1attiori/pc1,1bltt ri:ea.ltl!t dech1on-s wilt be 
tdwtsed b1 E~A/St1t~ to : 

0.) Release a publk 11- 1lt'.h 1dwho.ry t.o potell'lt1~Hy afftteted 
treu $1nc~ on-:s1t• cant,rol 11Jet~ods .rn ·'-lot redtice Ult!: 
SOtlt'CI: of contM1nat.1 on; al'd/·or 

(2) lliiP'le-nt 1. t-.porar-y relucat1on :plan bec&1.1sl!· on-sit!! ai:th·t
Ues tndtc;ate a potenittal tor conHrnu.aus 1bo11e bactground/ 
a~c:eptable re111dtng1 at tile nHr-ut 1lf'lhlb1ted area($) .. 

'*Con cent ni.t110f'li s.no111 l, d be detena1 ned b1 1pp·rO:p.ri ate 
responH· p•r-sonne1' .. 



rtf SPQilS.E SAf nv CHECt:.- Off SHEET 

(1111 nhu111 f'l!qu1 r"d dau :> 

l~ BEFORE R[S'POMSE Elliiplo~e 

1. 1nctd111t: S1t1e· --~----_...,....._city----· State __ ............. 
•• ReSPOA$f 01te1 

~---~......--..~---~~~~--~----~ 

2. Typ& of ~espon$e; S•rn l F1 re Site -- lr'atn Other 

). [iiiC1dent Saf"1ty Plan: A.eg1on - --- ERT ---~Not Developed: _ 

4. S11spected: ch:e11cal (sl tnvolved: (a)i , (b} ---~~ 

(c)~ ............ --~-------~~(dJ~~~-------
5. Protect t ve Leve-l ( s} t n~ohed. A 9 C D 

(a) U tevel C .• 1.. lde:t!Ufy Can"""i-st~e-ir-- ---- --~-

2. O.scr1 be i1 r 1110n1 tori nrg scurci! (s.) 
~~-----

(b) Jf te•el D .JUSTl.F'f (tn c:oments seeUon ~t bottcm of p1·ge) ~ 

6. SC8A--identtfy B~utd1 : IH•{Organ1zatt0f' ----~-~-----

·1. Lut Response: (a) Leo.el Used : A. __ .... B --- C --- 0 __ _ 

(b) M@dt ·ca 1 Attent i on/E',xa• Pe l"farwd:: YH Na ... 
t t. AFTER lllES?OMSE 

1. Pr·CJtect 1 l'e le we 1 Used: A ___ _ 8 ---- c ----
a. LeYel c - 1denttf1 cannhter: . b. L~~el D {ccmnent bl·low) 
~. Lewel B ar C Sk1n · ;J"ottctton: T)'viili:/Iiran _ Add/bin Dtllet"_ 

2. Ust P<>Sstble ·dlntail •·xpet1urti: sa111e as above: (a) -~-................ -
(b) . . . (.e} ro-: _____ _ 

3. Equ1.-ent. Oe<:ont1atn1Uon: (.111} clothing (b} r-espirator (c) aon1torfng 

O-tsp05ed~ ------------· Cl ·NnM~ ------
lfo A.c.ti •Oii : ------

'· A:pprodl!liite ti11e f~ ·Hchision U"'H: ___ hours per di$ for ___ da 

Part. t: DATE ~A.EPARED: -----~~ ll11vtewed by ------ Date 

P'art I I! DATE PREP MED; Revt ewed by Dat~ 

COPIU:MTS: 



S,I TE WE n: PLAH 

(KMI! of Kliarrdou~ Waste s,ite/Spi H) 

l- Gel'!lera 1 [nfic1i11·111t 1 an 

As: a 111trli11um. .all p~rs,onnel 1 n"'c:!l Yed w1t h merge-ncy respon.se :11 w1ste 
site c.l e1nup. drum h1ndHng an,d opentng ., nmpl1n9, 5fte 1nvest'19a.t101111s, 
flt&. ,. wi 1l fo1H ow the 1pp1t cab l1e Feder.al /State ru 1 es and r'i!'!i1U1 aUons ~ In 
addt U an, e 11 s "fte per.sonnel wO l fo 1l ow,. as a m. t n i.mll!•, ru~ S. Enw i ronttenta 1 
Protec.t:t an ~ency• Off"tee 10'f Emer911nc:y and R111ed1111 Response :1 Haia r<10>1.1 s 
Response Sup,~ort D1v·t1t on11 s, Standard! Opflr1t t "'9' _Sill fety Gut~~$ and Cha pt er 
g Klurctous Substance Response 1 f rm t He EiPK Occu.pa:t ion HH 1th and .S af~ty 
M1rw1.L 

l n Ut.!· Hent of conn 11ct i :ng p,1 i.n:i/r>equi remmt s , i:tersoone l ..ust t.mp 1 e
ment those· safet1 pracUces wh1ch affrard thl!' highest p .rsonnel protection. 

If site c:on4tt1ons ch1.nge 11fd it 1i s n!e'Cen.a:ry to •d1 fy t.evels, 10f 
Protect1on A. B. or C the s>1tet;)' d'.esf gnH on .. site shall not1fJ th.e On-St.elle 

· Coard1 nator bef ot.e •king recon.eindat ions to s 1 te personne 1 .. 

I l. A?PR-OV'Al.S 

: l'l-5cene-Coo-rd1 nator (OSC) DATE 

0 EV1£w c~lffH'. 

[ t l • Stwrr of Mt"i.um A!Sui rw;nts 

A. The safety aff'1cer/des1gMe sl'111l .: 

1,.. Describe cheni1c41:s, h•~ards, and r-hl: 'tnYohed 

i.. Lht key pc?"!umnel 

a. Resf)onse 111nager (O,SC}/1.1 temata ..... & _ .......................... -- ........ -.... _ ................. 

bAn 

blfE 

b. · S!!I ffl:y Qfftcer( 1) /al te,rniate -------

c ~ oth11r res.pons·t b 1 e :s 1te p11:rsonne 1 fa 1, t ,1tn1·ate-
______ 

3. Prescribe L1ewel:s or ;Protection 

4. Dest gnat,e ~rk. zDn~S: :Support 1re1. c.ontamri:naUiOQ reduct ton 
at.eat e,11;c·1us,ton 1:nut .. , 

5. J•ple.ent proc.t1dt1res io ccintrol stte act·tss. 



6. Od1 ne d!!<contut flii11t 1 on p-roel<dures .. 

1. De"~ ~ n~ill't@ entry and esc1pe· rr.cutH .. 

8.. Jdent U1'/cont 1ct medt Cl 1 f .1c1 ·11 ty •. eti: .. ~ 

&.. f1 re 

b,. •ul,1nct 

(. P·Ol f C:! I 

d. HH.lth 

e. Etc. 

9. List. responstble plrt1H and aer-~11ncy C'antac.u: 

• • Federal ·lievet'fi!lent E.PA/USCG/alC[OSJifA . -

b. State GioHf'M1mt £n.v1 romnen~1.lHeaJth ~ency 

<:. ·County/CU.r 5ovet'nlllellt 

10. Estab·l hh p.er.sonne l ai,.. 1!11Cnit1a1r1 ng .. 

11. .Spect fy· rout 1 ne· 1l!Od! spec i a 11 tr.a1 n1 ngi ne~ed 

12:. E'stabUsrt protedur·u ror 11a1n1gin9 n1tMtr'·• r .11l-1ted problems. 

8. Uo;els of iProtect1on 

l.. ltH 1 c vr-auc.Uan sh au 1 d be uHd for- thasi! Job funct 1 ons 
1 t 1tMI 6.1 ailt · ''-Mire there ~s no pot.ent t•l fOf" person~ l 
cont1d: with either huard'ous •t·!r11ls or gases. vapors,. or 
partt·cul I\!$ ex:ceedt ng requi retil!Ot.s f·or Wf!lring ai t-pur1f)'1ng 
n1p1HtD.rS. 

Ud'ent1fy job fun.ct.tons. tn th-ts -p;ar.agraph: 
e. .. g:,. - mont t.ort ngi/sunet l 141'1C:e., SUPti"vt S<OtS ., 
obserftrs., etc.} · · 

( !d'ertt 1fy spect f1 c type of re:sp1 ntor 1 n t!h1 s pu1graph ~ 
• g.. - approved rut1·t r-at.ar 1.nd type of c1.rn11ter.} 

U<ten.Ufy sUo pr-oted1on hi' tMs parigraph: 
e.g:. - double boots~ double 91:10-ves, tywelc/saran hoadi!'d, 
d'Upos1ble cower:i.lh, •tc.} 



2. 'Level B orot•ct 11an 1 hou. l d be u:s!:id f 'or t Jtcs." job funct tons: 
I i sted fut.1 ow int ch bil Hdi e·i tiler om pot@!lll 1ii1 or tncll!'n 
:s.tte t:ortdl1t1 ans 1nd/o:r vapilr and ga:s. conce:ntrat 11 OllS., 
Lev,e l C hi U'IHt ts fa ctor-y. 

·1dent '1 fy job fun t h>ns i J11 tM s par.agf'aph: 
(e .. 1g .. - Kuwy eqtttptHnt ope1r.aHons. s.amplel"!f. ,, equtpt1ent/ 
drLtfl handlers , et.re .. ) 

ldHt 1 fy s;pect f it t1esp'l l"1.to:r) pl"Ct·Kt 1 on ·f"" t~ is .,arag,.aph; 
{e .. g. - se 1 f-contl i n!i!d breathfog appa:nti:n; (SCBA). a 1 r--H ne" 
resptrtt.or) 

ldent tty sit t n pr-.otect 1i on 1 n th ts p.1 rag r.aph: 
i( e •'9. - 1doub le !boots. doub 1 e ; 1 owes. t typ11t of d1si cal 11"1!'
s'Utl nt g1 l'Tllilt'1t ~ et~ ) 

3. Jf L~v-el A prottcUcin h .1ppltc.abl , wrne a paragra:ph tn 
pl.in 1 bfi n.g lff'ler e and ~eni 1.t h ·to b~ wDrni. 

4... le,ve:l 0 11 not 1elequat1t p.-otKt.1 on for· a n.y work otl-s t te 
& te potent i a 1 for expo.sul"e t g pH 11 bl e. 

5.. Le-vie'll, c .111d a uy be 1mdff 1H basied on •nit tor"i r1;g· and 
SllMOltng -d1tl ·C:oHectied an..:stte. Safety designee snou1 d 
not- 111k8' any .od1f1:.cat1oo to the ur~el of Pratect1on 
wtthDUt d'1 s·cu:s s1 n9 1it . 111111 th the On-S~eft!•Ooordi nator .. 

C. Atr 1nionttol"tng - R.efe·r ta, St1nd1rd (lpent1ng Safety 
Gui dis, Part 8 , A,t r Su rvet l l ante. 

D.. ·rri1tn1! 1"19 

fe.,rsonne.1 ..inl ha:ve ;!t't.h.er fo...-a1 tra1i.n.tng or- prtor on-the
Jab .. t 1H.tn1ng ror thg:s:e tuts. they are ISSt·gned to 1t the 
f!nctdent.. All unfa1·1u1r act.1wtt1es w11l be: re'hearsed 
bef orehtn:dl. 

E.. Rup11 ratory Protect ion P ro!)ra. 

.A 1 l contract.or" ind gove:rM!l!!nt p n .cmne1 1 nvo1 ¥ed in on-s'ite 
1.ctfv1lttes shall hav.e a wrftte~ resp1r,1tor1 protecttan pr.o .. 
gr1•. All pein,onn111 '"'firing a1 r-p~Mfytng respirator 1on-sttie 
• re req,u1 red t ·O be· ft t •tff.ttld. A 11 p@nanne 1 fllllHtrfng resp1 r
&ton •St have been prope!l"lY troin.ed in thetr use-. All 
1"t11pt rat.Dl"s al"'e t·o be properly dec.ont111t nated at the end of 
each "orkida,v. 

Pte·rsans hivi ng bHrds OI" f1.ct1.1 h1.i r •st not wear a :resptl"
&tor if " propiel" 11111.st-to-tac.e-se.a U: C4'n not be d'e.oqs.t rited b1 
a f1:t test.. A log: of all fodiwt du·ah wt.artng piel"'.sor:'lnel · 
pn:it~cttve equ1pd.lent shall b• •1.tntained tncludtni ttme tn 
the ex-c: 1 os·t on z:one .. 



F ~ AH contr4c:tor ind goiteM1mer:it ipers onAl!'l llll:lo a1r-e ,Hposed to 
h:l!tair-d&us 1flVl!h ot c.lie.1 c:a·h nw1st b@ Hrollffl 1n a me.d1·c:.al 
•Ol'lf tortn~ pro9r1m. 

1G. Geoeral Sdety Rules •nd Equ1pl!lent 

1. There w11 l be ino eat 1 ngi, dr1nk1 r19. or seot 1 n'il 1 n tit@· i!'X
c.1 usi on or c.onU•1nat1 on reduct tori zan~ .. 

2.. A 11 pl'rsoru1e-l !ilUst tiH!l.SS thr·augr. th.4! contut nat 1 on r1duc.
't.t on l .CIH to ent11:t 10t e:w:1Jt th~ UChns;1o.n tone. 

3. "5 1 •1 :11!1.-, .e rgei::ic1 eye was:he.s w111 be an t ht! hot s i cf~ 
of the conitamt f.littt (lf(I reduct 1 on zone, and/ol" n tl'le work. 
s.tit ioo. 

4. As a nd 1111 !llll!ii,1 iain einergettCy cit l u.'Qe s t:lower /spr1,y cans ii r• t.o 
bl· lu~.atedl oo the cleu ·sillfe or the- c~ntuht1t1on reduc:
ticm ,area. 

s. At the- end of the worl day. ,an P@rsonn:~ 1 wort t ng 1 n th., 
11:icc.1 us t H .rea Sha H ·ut1e 1 ili11te ntc .s:hQWJ.r~ 

6.. AH sruppHedl breattitn-g 11 r shill be ce:rttUed as gir1de Dar 
better. 

7,., Iii here pract1ict1.l • a l1 toc»h /eq,u1 p.ent 'lf1: U be spa.rt. pf'\aof',. 
11xpla1ton ntsist~nt , ind/or bond1~ a'14 grounded. 

8.. ft r11 e:tt1ngu t sh en ~ 11 be on-s tte 1' or U$~ · on equ t patenrt 
OI" U1111 ftrrH anly . 

9. ,S1nce stte IVICtl'·llthJl'I 11111 be Oll!!!Cf!SHcy tf lif'I ppla$tOrrt1,. • 
tf'ir@, or ntleHe accuts. In tndi i;t,du1l s:ftal 1 be i11s1'51nl.d 
to saund an 1.lert. ,1nr:f nut1fy the res:pOfls~' ble· public 
offta;h 1f requ1 r,cd. fur 9•..ple,, the, ev-•cuatton s1,gna1 
•1 be two long b 1 asb ewery 30 SKiends unit f l al 1 pe<rsan:
nel u•e e-v1cu1ted ind •<:counted fo,.,. 

10 ... An 1.~ua,tely rt«ked f1rrst--aid Ut w01 be ;00-st~ne· 1.t 
111 'tt•u dt11r1ng ap-er1t1an:a1 haurs. lt ts s;:;gestedl tli:at 
1n Cl:l)'g@n trnh11 ator Alp t ratar bl il.'l/U 1&b1 e IM a 1q,Ua 1 ·t
ft~ apuatol" preHnt. The, 1oc.rt1 on of these ttetltSi 1ndl 
ith1t ~~r-.tor sh1.11: b@. postedL,. 

H. M<imi:ng S1f ety Klet tng 

A -om1ing Hht.y •et t ng •t 11 be eond'Ucted far • 11 dte per
S·Onne 1 1nd they wtl 1 st r,n a da 11,r 1tten.d1tu:<it sheet 1nd should 
s1,n a aast~r '~ tndtc;attn~ the1· have r.ad the s1t• 1afety 
p 1 art 1nd •1 ·~1 a.ply. TM safet1 proadw.res, 1;111d thl! ·d'.•y • s 
pl a.ruted or;ierl.t t Ms s l\aul d be· d!tl,cusH.d. 



~CUP.A.TlONAL HEALTH ANO· 54\F!ETY' KA.NU.Al. 

l_.-4 0 TN12: 
5·/lS/84 

1s;i:s~ance in p ·ir'·ep.ar:in;I' the safety pl•n c:·an be obt111.in·•CI frotn 
~e OHS 

1.oi:ated in ROO'!'IL of Bu .i ld ing ----
~ by t•lephontno 

~1£W 
Ries p.ons it .s a.:f it'ty C:QIM\i 't t •• Ch• 1 x-p• rao:n. ......, _________ _ 

~PROV.\LS 
OS1C:/SF'C 

tOJ ECT LEA.D'ER 
·g T ·· -·-g RFZ1 W 

ll:.'•nch 

Bu11dln; 

Room 

Phone 

~TE OF Pc.AN .PRtPAMTlO~ 

'%~RDOUS SUBSTANCE ~~SPQ~$£ 

Sit• N'C., Lt·• Nan1e .............. ____________ ....... ....._,._, .. 

+ 

~z AROOO.S/SUBSTANC£S ( .kn.own or •u •p•·c t.•d, contM.ina t.ed ••• d l • 
or in atorage cont•.in•:s:, •t.c. '): 



OCCU"PAT10JllAL HEALTH AND 5AF.ETY MANUAL 

l•4D TtH2 
5/.l!i/'84 

HAZA'.llD i\SStSSKEN:T. (toxic effect•, r•ac:tiv ity, •t•bi lity, 
flamm•bility, and op•rat.:Lon,Dl ba;a:c-ds with 
• Ullp.l l:ng , decon t .&111 l n.a t. l n.; , •tc .. ) : 

• 
Pion i tori n.g th• • 1 t.• !or i den. t. i ty' • nd cc nee n u:·a·t ion of 
contamination in all ••di&• 

Medical monitoring p,roc•dures fcrr •v1den.c• of personni•l 
••po•u.ret 

i 



~CCUPA,TIONAL H£ALTH ANO SA:rETY MANUAL 

J.•4 11J T!llJJ. .:l 
S/lS/84. 

D•contaJ1tio•t.io1n l'IC'\oc•dt.l'res ( cont.•111 inat.ed :' per•Onoel 
surfa~••r meterials, ln•t~~men 
equipment, etc): 

DispOI al P r-c:>eed u:r·11 s ( cont.am in• t 111 d equ i pm.e nt ; :e·upp 11 e·s. , 
dispoae.b1l•, ""•sh~•t•rl :-

In •v•n~ of ov•rt personnel expo•ure {•kin cont•ct. 
lnh•latSc:>n, lnge•tic 

tn event of pe:r•onn•l i ·njury: 

F'L11r 



l-'40 TN1:2 
.5/lS/84 

ln event of rwnvlrcin111;ental •cc:id~nt tap.read of eon~am.inat i.or 
o-..t•:ld• • i .t•• ,, ; 

CK!'lCENCY SERVICES (CC11i.ple~11 hare qir. have ••p•E'•t• l .ist •vail•b~ 
on-•1t•> 



.i:. -.11.,.1 ,r,.rt~..il. 

S/lS/84 

J_ocat.ion Tel•el1one 

o 11.c·• Depa r tll'l• n.t , 

101 •on Cont ro 1 Cent.• r. 

~ERSONM Et POTEN'ttM.LY D!POSEJ:> TO 'RA'ZARDQUS SUBS'l'AN"CES 

1. 

D-118 



OCC::.UPATIONAl H!EA.LTH. ASO S>.:rt'tY AANUAL 

14.4,Q ~12 
S/lSlt• 

Other P•~•on"el Asaigned to H~~dl• R•z•rdo~s SYbs~a~~•• 
l di~C: ~n I;.~ i Re;te r ana ly:it• S&lllpl e.s) 

l. 

J. 

4. 

s .. 

( D••eritie alt•rn&t iv• vork. pr•ct 1c•·s not • ·P•c:if ieid in t.hii 
Cbo1pt•r. J ;ndic•t• work pr•ct.1e•s •p•·c:i:Ci.•d in the· 
Ch•pt.•r tor which propo••d alt.arn,•tiv• vork pr-•.ctie•• 
vi.11 ••rv•: as •ub•r. itut.e,.) 

(At t,.ach • • it.• map :l n adva.n.c• of • r.spona• ; :1.f po•• 1 bl• ~ 
• t. an ••I:' ly •t•g• o:C an. .. •rgency re:apon•• • llt•p abould, a 
p:rop•rly •c-aled •nd k•Y•'C t.o local l•ndNl"'kS.) 

D-119 



l . l lfTAODUCTIOH 

~P'ENDlX J 

O~ARAtf£AIST1CS OF ~E "NU P~Oi010fi1Z£R 

AtCO 

OAGMll C lAPmt ~L l'ZER 

The KtlU' rphato1 an1 n r •nd th! Fo.itborc Orglflii c. V•par Aftilll l yar (OWA > .a re 
rus.ed: tn tbl!: f1'eld to, ddee;t a vart~ty of cro.nfU'Ju~s jn a1 r,. Thie' two 
t n:st-l!'VM"ts d1 ff~r t n tltli1 r mades of aperat t CW' l ;nd ~ '" th.e ~umber and 
t~pes of anpOUnd$ they detect (T1,ble- 1-1). 8oth 1nstr~nt$ can be 
1:i1Hd to detect 1Hksi o·f VCl'hitHe subs·t.-nc:.e1 frO!Jl d.....s and t1nh~ 
d•t•ll'lllt"e the- ~AHnc:e of volatile i:Oiilpoun.c!ls 1n soil and iNat,!r. 1111~e 
atlrfe~t I.ii"' sillrweys,. and collect ccnt11rh.1.an a1 r 111Qntt.of"ii'lg d1u. lf 
peMi<Jrtnt'l a.re thorieu:-gtil y t ra hied to ap4u·1te tti.t t.iatruaents. ind to 
1nte11nret. th1 ~u. th.ese tnstrumnts c1!f'I be u .hi.able tiooh fo.r 
Itel pt fig to dt:c:hlilt thle' 1e¥eh Orf protKttCll'! tOr be worn, anf!it tn 
dl!'ter11tnh1g Qt'.fllet s1f1t.y proc.•d'Uns"' ·Ind d~t.l!<r.ine subsequent ll()Of -
tartng or 5111P\1ng locations. 

11 OU 

Thi OYA oper"ttes fo ·two dtf f1r-ent l!!Ode.s. Jn the s:urvey l!lllOde. tt can 
dtter.11 n• 1ppr<Jdmate t,JQta l c.oncHtn,tt ori or an detr1c.t1b le spec. t e:s. 
1n 11r.. lil1th t !ll!e gu chr0111tQgt1ph (Gt) option., i nr:nv1du•1 CQllPOMnts 
can ~ detecte~ 1rnd e1sured ·tnMpen.d1ntly* wt th sci. det1<:t1on 
l i11r~its H 1 ow H 1 few' parts. p@r •t 11 ton (PP'!·). 

tn the GC !llDdt, a saan u11ple o·f ub1enit a1 r hi 1injetted~ i 111t.o 1 
dlrautognpMc. coltllln .n.d c1rr1e4 thl"ough th~ cohl!ll'I by i stream of' 
...,_draig.n g1s. COllltalltunts w1t'h dtffer@11it chmtcal stn1d.ul"ts 1rl!! 
rreU1ned CW' thl!! colu.n1 for dtffe~nrt 'lf1ng:ths, of Ume {Uown H re.tan~ 
·t 1 O"- U.s) an.d MK• 1 r~ detected sepal"'ate ly bJ tile t1 a11te ton tu:t1ctn 
etector.. A stri p chert re~orde.r can be used to .recora t.l!le r"!tent tan 
Umes. wht c.h are then Ci!llptred to the r"iltcnt10!'11 ti•s o,f 1 stlnda:rd 
wt:th, ~nNn cb111;1eJ1 C.Oill$'titaiuts.,, Tibe s-.1e can ettlhu· be 1nJect.-ed 
1.wto the colt1U ,.,,. ·t:be artl"' 1upltn9 hase or tnjected ctitrect·11 •t·tJh 
1 gu.~t 1 glllt syri nfe. 

rn th..e s\n·v.e1 illOCl:e, the OVA ts tntem•llj' c1Hbrated ·to iit:tb&n• by 
the 11111111uheturer,. When the t nst~nt i rs adjusted to aan.uf·acturer' s 
t;nstrvc.t 1 ons t t ·~nd tc1tn tb.c trul!! c.onc1nt r1t 1 on of 11et ha.ne tn .11 r. 
In response· to an other lfetec:t•ble cmpoumls" ha.everr, tlie i nstrme.nt 
rcti:Urilg •1 be h1ighe~ .or 1 Olif@I"' than t.l'le tru:le' conc.e~t. l"'at fonr.. h 11.t t 'Ille 

i 



.A_,, 1 ·1 Cit t Oii 

C1l'H1tr1:t~ on igH 

Ease or 
aptr1Uan 

~tect ti on 1 t111tu 

A.esp:oi!lse t t• 

UHful ;r.u11 

SHW~CI! ltf~ 

'fMILE I-1 

OVA 

:lhts:ponds to un.)' orC].&n 1 c, 91s~! 
lfld Y'l[IJtlr'S. ., 

tn. sttir'tl!!y liiDd"-·• ci:~eets taul 
~ncentr1ttan:s of gases &~d 
vapors. J"' GC' 111od.• ,, 1 d•~t t f ~ ies. 
1ind l!tl!!·1:s1:1 ~s SipecHt c ·compounds . 

f 1 •H· t ont 2.1.tt on det~ctor ( F 10) 

.Does .not res:p°"d to 1 nci1"1g1nt c. 
911H a:nd ll'•!Pa./".Si4 ~it •n1h.ble 
tot tem,p1:f'1:ture control. 

Neth•n~ 

.Requf. res ·~Jll'.,rt nc1: to 1 nter .. 
priet iCOrrect1:1. 1elpe(.ill11 
1n Gt llOd1. 

0 . 1 P?D (miett1Ue·) 

2- J seeoil!d.S (Hr""' •die) 
for C.l14. 

Pt.rt Cd1u11y elea;n ie,nd hi:i~C!t. 
p&rttde ftlters, ...alv.e rtngs, 
1f'd bumer cl!IUlber. Cih1c.'k 
"l fbrltt on •nd pYl1)1 ng $]'St·et1 
for lHk.1.. iflt:cit~ rg-e b&tt.er;y 
t·rt~r eiitll use .• 

0-1000 ppm 

8 .boun; 3 ti ours wt th st r1 p 
(ft.art ~QNtil' .. 

f!JIU 

Jh~.&po:nd:1 to M:ny or91nt c: 
.ind SGillll i norg.1;n~ c gHH 
tnd v,aipors ~ 

1 JI· sur.,~ mode, det~ct s 
t.otiel con·tentrat·hli!'15 of 
·gH·es 1nd wapors.. SOIM! 
tdent1 (tut110f1 ·Of C~<llU!fld'I 
p1:ns:1 bl ie, 1 f :11cu·e ti\an1 an~ 
i;ir'Obe t 5 Uled •. 

Pl'li1to ~ an1:i:at1on di:t.:c:tar (PIO 

DDH ftOl l'H pond to. ~t:htltle! • 
Oo-es not d:ehrt a ~ou"d. 1 ·t 
probe h•s • lC!ilf!r ene~if ·than 
COl!!PCM!'"d' • s i °"t at1 on potre11t t4 

Blnzmn.~ 

Fa ·~ rly IU)' 'lO IJ$11! Ud 
1 ritierpiret. 

O .. l ppm (btnz:tM) 

l Hc:ond:s for 90, of 
t ·ott 1 ecr:iee1Jtrat1 on of be:nz:.1n1 

Cl Hin UY l 111p fr11qial'nt l,y .. 
Chi.Ct 1('.111 t bt•t 1 Ot'I ""!iU l iii" b .. 
Rt1ch1r91 battlt)' aft~r 111c:1'11 
use .. 

lO hovrs; 5 ltu:iu:rs v11th 
str·~ p eh1.rt n1c.a,.d1r. 



res.pons~ r~ti os tor :r.u bnancH ot t'le,. tha1n 111etliane aire av.a 111 tfl ii. To 
i::or.r.ec.tl y 1·.nt·ll!irurr·et tne r1<1dout... i't U n-ete.S:Sif111r1 ta i!•t t:h1 r llllke 
e1l1:bli"•t 1 Ofi cnairts rel n 1 ng U1e· i ri.1.t tum~t read ~ ,ngs to the tne 
COl'!IC1Urt l".tU on Qt to 1djust t .he- 1 "stln\Pll~Rt $0 tihn 1 t r-Hds corif"19't l y. 
Tihh. h done by tumhig th.'C ten-tu·tn gn-<Se-l 1e~t knob. -.t.i·,c;h 1-dJU$t$. 
tlhe- response af ttile. ·~ nstruaent ~ ne kno.b t ~ norm11 ly s,et 4t l .00 when 
c&l tbr1ud to •thane ~ c:a.l ibir~t1ol'I to anot lutr ga,s h dOfl" by mei
:!H .. ir1 ng a known c.cn ct.nt rat 1 on of a gas and iuljust 'I 119 title !rU Select 
t ·no'.b unt.11 the i n.s.t rui'lll!!nt rHd ~ ng ~qH ls t hilt ccncel'.ltr•t 1 on. 

! 

T.he OYA IJU an t ol'lerent 1 h•t tat i i:>n i" thet t t CH deit:t!!c.t . on 1,Y arga:ni ·C: 
•1 ecu1 es . A ho. 'ft ·sti.oi.. ld not be used .at tenipetttu~.s 1 over- than 
1lbout 40 degrees Fi11Jirll!lol'le1 t bec1USe g~ ses. ·Co1u1ensi!! t n. thi! pump and 
wh•n. It ~s ttO coh111n u11pel".1t.1,1r!l!!- tontr-ol 1 (.althou19h t~r-atur@ 
c.Gntrol ~tts ill!tie uai'llable) ;i,nij s1nc..e ret~nt,1on ttates vary •1th: 
ambi tnl te-;per11ttrf"i!S for .a g ht:n col 111tn. detenaini1t·tanis of ci:>ntam-
1 nant.s are d1Hf1ct1.U:.. oesp·1U· ti'IHe Hm.tut.1oH. tt'le GC .ode 1i::tn 
of t .eni pt ow~ d~ tenuU v·e 1 nf om1t 1 on an the 1 dmt1ty of c.tmt111J1inu.1U 
~ n a~: r wt thaot ntlyt ng ·DA cias.t 1 y ~ t t!IH ... con ~1-..1 ng llbor1tory .1n11ys1 s. 

Ut. mm 
~h!I mru pi:1<rhb~ e pllOttli~Cn1 zer dete<'t s the COtl(:fftt nUan of ·D1'1ant c. 
g:1Hs H we 111 as t fft! ~inorg11Jt c ;gues. The buts for det:e,-ct ton t :1. 
tlh!I 1an1 z:.1t1 on of 91HouS. 'l(pee1 c$. Evcr1 llilOlt-eul e has, a char11c.t1r·
ht1 c. 1oninthm pctcnt1a1 (l •. P ~ ) wl'l i <;h ts the l!nerv t'@Clµ1 red to 
re.ave an electron frOll t:ne MO"~ec!lll~,. 1t11ldtng 1. p0c"S1Uvet r c'h1rged 
ton •iid tbe· ftt1e ele~t.ro~. Th.~ tnc.oimtng 9H m ·1i11culu 11re: subje<:ted 
t 'o ul t:rut ol et {UW') r1d11rt 1an ,, w.~1ch U ecner.g~t h: eno119tt to t onhe 
•"1 gaseous CC11paunds.. Each ml1<:1ifle h tral"lf0'11ed into chlrged hn 
p.111i n;, 11 cr1Ht t ng 1. c.orrut bet1111ec:n t•o el ee-trodes .. 

Thrn prabu, ·Heh cantli n1 n1 ii df ffer,ent UV l t glllt sat.11rc.e • . air11 llVI t 1 .... 
&tfl .i far LtrH •tth tM Hl!lU.., Ia"U tng elllergt es of ttte prat:ie arti 9 .5 , 
10.2,, amd U.7 electron rrolts (eV} ~ AH 'th~ d'.etec.t un1 ,11f"tDlNt1c 
1:nd h .rge ll!!!!Oltcw·~ c- h:.yd'rout"bons. The t·0,.2 ev .ind 11 ... 1 eV ·prabll.s. 1n 

_ 1:d:dfUan. dctec:.t St!lff smaller orpn.tc. ml.eci.1les ud I.GM halog1nite<d 
lhydrocar'bons. The 10.z ev ptcbe ts t.tl mtt ·u·nful for enrviran.nt:el 
response wort, u tt ts aore duri.'bl • ·tfh1n the: 11.7 "V probe ind 
d"tects more COlliOOUl!tds ·th1n the 9..,5 •It' pr!Jbe. 

111.c IHllU factory ca 11brat1 oni 9.H· 1 s benz~e... Tltr!e s..-ptn potent 1C111eter 
(ctHbrltiQn) k~b ·b t111med to 9.8 for bei'!::·ene .caHbraUo~. A llc:ncb 
srtt1 fli!I' of z-ero t nc ruses t!he tesl)Onse to bentet1e IPPN>Ji;1:ut.e-1y 
tle'nfo1 d ~ •~ 111 t'.h th1· OVA. t'1e: 1 nstruitent ·~ ·s response tan be l 1d:Jt1:st.edl 
to gh"e •Ol"! ,9ccuri1te ·ll'H.dfngs for spedttc g1Ses. and ·tH•fnl.t~ the 
111e...ces:1. t t.1 for c& 1 ·t brat 1 oo ct'!tirt:s. 



ltht l f U~ p..-1mat;y LiH of \ '1t! 'HKU j ~ U a quHt 1Ut 11 v~ 111:5trl,lmi!llt , '~ l 
un 11lso lbt t1Hd t~ dl!titct eertilllttii c:ont~1111 i 11to1nt:s, or ~t hint to 
Mr'i'OW tl'le, r•"'9e or ponH1HllH. H:Oth1g tnstt111Mnt t Hpann to a 
co""tatnu1rt sa@rce v i th dtfferent pl""abM Cilll'I el 1i11thH1t• SDffM!! cont1-
•1t1•nts from c..onsh:ri!nUor:i. ror t nst111c.e t a c~ou-nd• .1 1ion1 ntion 
pat111t·h 1l •l' bt Heh tl'l•t the 9·. 5 ~V f}r..ab~ produ.c;;es ino respQMI! , but 
t!he l0.2. t.V Ind 11.7 •Y pl'">ObH do e-H c:it • t Mponu.. 11'1~ HMU dou 
not d1;tect •t:hue. 

Th.I! IHelU ls HS 1 er U r 11,1H 't.ba.n the· OVA, l ts 1 wer detec.t 1 on ·1 i•11't. 
1 s .11 StO ~n the l,ow ppt11 r1nge . Th& tH~GftH t h•e b r ,ap1 d: tM! met cu 
.H.edl I' rud1a 90S of tile ~ 11td1 cated conC:eiit'l"at f or1 i" 3 second~ f ,or 
ben1ene. It un be aroed 1 n • c:ont1111t l"lnied· 1t0110s.ph.etle' ind does 
11.0't detKt. MilhlM .. 

&oth O•f t.bt$@ htlrtl'\IDH!U ~l'lr lllOtittor O!lly (itt'tl.b 't,aporS ai'ld 9HH 
hi ttr. MVI,)' n1JH1¥0h,Ul~ Hqu1d$... to:ictc. soHds ; ;p1rt.ic111lltes;. tnd 
ottier toll:1 c. gasH and vapors caMat b& d1-t e'ted.. Sec:1uu the t .JpH 
of' COIPQlltl.dlr th1t tti-e tllU &:nd OYA C411 f)CltHt 1.a 11 y di:te:a. ,.,.. on 1.)' 
a trac,t. tan of the ch•tc1llr pou 1 ti.I y prucnt 1t 1n 1 n.ct d~nt. ii 1ero 
l'Hd1 n.g Oft re '~~er 1 n!ltnl!lle ... t dO@S 1no.t ne~H$,adlJ' S. t g: 1f y t he absence 
o.f ;1t ,. canu.i nan.U .. 

The 1 ...StrvMnt-1 1:rre "Cll'l-SPK1 ft c: , ind tl'li!-i r nsponci.e to di ·rter1nt 
CQllpaunds h r.ehtiv~ to the caHtlr·a.tion Httf.,;. [nstl"t9tnt rudtngs 
•1 be h19her ar lawer tbiln tht trc1~ c.onc.ent r&t t011. TJ'li 5 can be an 
upecU.U1 HrhNs ;rO'bl111; wt11n .an.ttor1n9 for totrtl ·cant.•h11nt 
(Gllc.mtnt1 uns t f s.•ffra 1 d1 ffert:nt ,c:c111,uM1'nd5 •l"t! bit ng detected at 
once" J'.n 1.ddtt1 on, ti.e r1111panu of uieu tnstr-u11te!!IU h not l hlel!I'· 
Ootff the ent1 re dtuc:t1on r-1~1. c1n mst Ue~etar1: ~ uten •1'en 
1:nterprrti n; t1'• •d1ta. Al l hltnt.1 f1c1t. t Oft!. shoul d ,be- reparud. u 
t.enuttu unt n th!! c1n be eonftf'!Md by .re flt't:CtH ana.lysh. 
Cancemn.th1ft1 shoul d be report1d hi. terr"11$ cf t1'1 ,cal H:ll"•tion 911 ·•nd 
Slf,IU potfftttGMter or 911-Hl ec.t-tflOb $~tt1ng., 

S,f!nce ·the OYA. tnd MNU lit!! :sa1. l 1 • purtab l Ii!: t nstniments • th~ u nn.ot be
ti,ec.tld to 11eld Ns~lts n •ocatrate _ n U:bor,1tary 1nJt.r11111enU . 
They .ere ar1ghl~l11· dest51ft@d ror sp~Utc tncfust.r1ll rtp,pltc:ilttons. 
Thie,; .,.. re·lat hel y U'SJ to. use 1n.d 11nte.-p1ret 1111~ dltKt1ing· t°'•l 
cancen,tnttaM of 1n.dh1d111lly known conU.tHnt1 1n 11t,. but. 
tnter1u•et&t 1 an bee~ ~:11.nmely dt ff tc:1dt wllcn t.r1 ing to ~uan.t 1 fy 
tile cmpOMnts af & •1 xtur,e. Met ther t.nsttument un be used u. 1.n 
hldt at IOI"' f ·or CG!lbust 1b:l e vases ,c11· O:sytien i:l!l!!f t c, tenc1. 

Thi OYA {MOdll 128) ,s cert.toed rby F•ctary Mutvil to be used t n 
rCl H S l, 01vt sf Oit 1 ,, 6r0Gp1 A .I ,,C, and! Q ,111rvt r~s. The KllU 1 s 
cert t Ued b,t fact.ary M11tuel f or us.e 1'" Chs.s I r, 0-1v1s ' '"" 2,. Groups: , 
A, 11- C,, Ind D. 



APPEHOlX ll 

RAlJOMALE FO~ r~U.ATIN'G T01At ATHOSPHER.It 'l.llPORIW COllt:ErHIUTIOMS 

T01 THE S:-EILEC1l0'4' Of 'THE LEVEL OF PROi!tll ON 

l. lHTR-OlkdCTIOH 

nu: ObjeGthe of i\l:Sin1g tou·1 •· 1U1osph1r1c. va~<er /gn CQl'ltentr·a.t1 ans for 
1deterwh'!ing the i!l!'PPro:prhh Lne1 ot' P~li>terti<m 1S to :!Jf'OYhfe 11 
-numertc1 l c.r 11ter·d Ci!! for S!lect ir19 lLHe l A 1 B t or C ~ l n s.ttnt 1i ons 
whe~@ Uie piruenc11 of Hp ors or gases ts tt ot tin()tllln ~ Of' ·r f pf"Hl!tit . 
the t nd1 v1 d1:1a l 1C:Ot1JPC1Mnt:!i art! 11.1n~nQ!llln .1 ;persof!lt1e m r!qll ired to ·l!ntt!r 
that env t ror:u1111nt mus.t bi! prot:~c.t.l!d ~ iUnt f 1 th!! canS"t 1 tu11r:1ts .1nd' 
corr•spanfj·tng 1tl!iosphlirt c: c:oncent rillt iaM crf Hpor, gas. or p11t't 1c:u1 ite 
c1n be ·detcm1n1d a·nd rHp-trat.ciry and bocb• protectton re-hted to th!! 
t0'.11 Cii~ eg1ca1 prOpe.rt te-;s. ·of tt'.le t d1nttf ttid ~ub1tan.cH c:haun. tou1 l 
vapot /gas ca1:1cent ir,;t 1011 :Ii wft~ J·ud1 c1 citr'I 1nterpr&tlt1 on , ci11n be Hed 
u • ;uhi" fot' selectin; perso~ulel prote-ct1on eq,:u'ipa1ent .. 

A 1 though tot1 l ·npor /9H conc.ent.r1t 1 on. ·•e.:su~r.t·s i9N!! us~fu 1' to a 
q1.11Hf ·~ed prof·~sston1l fer the se1ect.1on of pitot.it~the equt~ntt 
c:.illlt'11on1 li!haul d be u11rc:t s tel t n tn.urpret1.t1la111., An t nstf'1itlllttt doies 
tltot tespand 1dtt. tlte· s._ ser.s1th1ty ta. 1ew11r11l w1.fiOl"/·gu a.nu-.. 
ha"t,s i11s 1lt dae5 to a s1ngle cont.11111nant. Ahio s1nc!' tot.1 1 upor/ 
tH f1eld his.ttuiients. SH ell 1contiJ!l.1ninb h1 n:llt1l1an to 1 ~~t1fk 
ca 1t br.1t 1 oA tH • t:l'le ooncel"ltt"lt ton of' untnO'm 91SH or' ¥~pOi'$ · 111a1 011: 
Oite,. or u;1u1e,.-est t•at~d ., 

. 
Suspected H :r"C1n04J1n1, p1ntculatH. ht ply huu·dou1i 1;ubst1nc:es, ar 
othtr subllitlnces th1t do not eHdt an ii!'llitnilll!nt .-.espann :uy bi! 
tnown or bel1evcd to be pr.sit.lilt.. Thlref>1:1re 11 th& protKt.1 on 1e"e1 
s.hould mot be based sole-ly on th11 ·tatal HPDf"/g!!:s c.:rtt.rrto". A:ather, 
t.he l evel :Sh:ou~d. be se·lected c1:se-b1"-cue, wtth spK1'~1 1mph1s.b on 
p0it~ntt~1 uposure all!d cM!llicil and to-x1colag1a1' eftlilrtct.e:rh Ua. of 
t.t:ie u.own or SU'SJ>t!cted •ttr1al . 

l l.. f'ACJQIS FOR CON:StOERATl iJ~ 

In ut t H zt n-g te>t.1·1 atmr;p,'hcr1 c waP<Jr /gas canuntr1.t·t 1an1 1.~ 1 gutdil 
f ,Dl" select~nig 1 L•vel uf Pr·ot.Gctt·an"' 1 n.U11ber of other f1.ctcr1 1hcu'l d 
11 so be col'.ls de red: 

- The us"s. 11•1 ttt ions • •M 0prerat1rng chlracten st 1 :.s of the 
an ttor1ng ·tnstnanterrt;s 111.1st be .r1<C;1t.gn1 zed 1nd uncter:stoad .. 
Jnstrut1el't~ such H the HillJ Photoioni z:er , fo.;cboro Or-poh:: vapor 

"' - ' "" 



lna'lyzer (O'IA} M lRAM l.nf rai rtd Spect ro,photi:Nt~le-r ~ and o tMM do 
m~t res.pond 1 d,~nt 1i c:• Uy to til'I! S.Utt ci0ncent ll"ilt i l)tlr of • s~bst.ante
or ruporid to 111 subs~ .tnc.~s. Thtttfor&, upel"'i 11.nc:e-, ·k.,,~1 e;d9l!! , 
111d· good J"'d9~11t mu-st :b• used to oo.p1"1H!,\,t tht dah otit&1 eo 
v i th t Ht.rtJIM!~t S. 

- Ot.l!n~r" h.ata rds .ay ~d 5t ~uc:ti u g&Hs riot idet ec.tecf l:!y th! HNU or 
OVA. (1..&. phos.ge:!l&t c.yanidu. 1rHn1ic;,. c.hlorin.e) l!!xploshe·S. ., 
fhi11111tbl~ l!llilttirt~b .. ox.r9u1 deftctrel'IO . l 1qu1d/scl 1d part kl es, uo 
~1 qu1d or solt4 'hettcals. 

... Ylpor1-/t~SM --tth I nr-y lCW UY 011' lOUf c.ouhl be pruemt. Total 
~e1cU 1n;s on t;nstrwmertts., not c1H ti·rfte.d to tl'ies f! subrtil'te$ t 111,t 
not i ruU ~•t·e 11,11tsaf& c:cmdit h'ns .. 

- Tihe r11k. to pe-r"$QitHl •1'ter1 ng an lt'H 111;1.st b& wet gh~d 1911 nst 
the· '1Hd f'or 1f!l'lt,l!!r-1n9. Al though Ult s .ts.sHaerit ·1 :s 1argt1 y it 
Hlueo jud!Jlllern ., ~t rf!qu'I r s 1 ~nsc1nt1.ou$ bahnc.t n9 of the 
nr11blH tnvolved 1iU!d tJhc r'iSll tQi ~u·som'!e~ a·gafost the lllMCI to 
1nt~r in ynlll'IOlflll envfrOlillent • . 

- Thi' knowledge th1t suspected c1rc1 nQ9!ll'IS· or subs.t 1ncH extrreme1 y 
tax. ic or d"truct1 ve to st t n .1.-e prresen,t o-.r s:uispC'Cte:-d to be preunt 
{wh1ch My inCJ.t M rtfhcted ·tn tot1l ·~or/gas ·conc::etit r.n1on) 
requ 1 rH 1n tva 1 uatt on of r1ctors s111c11 as the pCJtent111 l f 'or eic-· 
posu:t'e . clMfl,1c.11 thlr1.cterbt ·~es of the ll!lit.1er1i11, Hi11111tatfon of 
:91Jst1'1dilnt1 • .1nd ath~r ·c:ons1 de rattans Sipe(;'t ffc to the tnc t<lent .. 

.... Whit nMdi to be dOne on,..1 ~te ~·$t k eva 1 u:tte..d. !&std upon tata.1 
U.Osp'h1rtc. ¥1;J'Oi" concentrittons , lenl C prot.1ct1Grl :uy b• .ju.drg;ed 
adaquatl!:'~ lt~ver-, tasu such 1:1 111n•1ing· dhlm •. upe:nt ng ·c:ont.t nelf's " 
.-nd bulUng of uter1ah, 11h1cl1 1'11"..H&H· the pNbab1Hty of Hq,utd 
sp h>11!1M. or ,e"erat ton of wapa~s, , 9'4$e$.. ·or pert tc:ulltes. mtY 
.req111t re 1 h1 g~e:,r- ·1an 1 of pt'Otflcti on. 

lt-f GH 1wy resp1 r-&·tor1 ·p.-otrea 1iu · app1r-atus ·b t ssuM ~ a rupl t
.-tory iprot~1ia111 pir,cgr.Hi eust be deve1~1d 1nd t11pl·ement·ed ac
c:ordtPg to ,rficog~tzed st1nd1rds lMtSl ZBS.2-1989}. 

[I I • l!W£l ,, PRQftC.UO~ (500 'lo 1 •. aoo pfll( ABOYE BACIUO!llm) 

UYel A prottet1°" prQv1cf'.ecir. tbe fti.ghest. deg"" of rtip1 1f'atary trr.nt11 
sli:tn. 1nd @.Yt: pfll!ltect tan 1f tbt inherent H•tt&t1ons 01f the p1D011.ne1 
p;rotec:·t t n equt p111n:t •re !'lot ••c.eeded.. The ruge af 500 to 1,000 
p•rts per .t n 1 on (pPI!} t.crt.-11 HPOn/pses con.centraUon t n 1 tr w•s; 
s~l•cted biscd on the fallOWJtng c.rtter1a: 

- Al UOl.lih Le¥11·~ A prow 1 dH pratiec.t 1 on ll!ll tnst • i r cone,~ntrlt 1011s 
91re1.ur thlt1 1,000 ps- f·or -.ost 'Stib1.t1nces.. •m aperetf ona 1 il"e 
strkt1,an 1:1f 1.000 P'Pll 1S es-tl.'.bltshed as 1. watnHig fl1.·g to : 



e,,11111.11te ue neM t •c ent·u ·tnw t ro"men·U ,.. ~th u nt rt11:>-1fii'I 
c0Ment.t"1t ions gf'f!1ter thin 1 ,000 ppm 

1 dent ~l fy ttq· Specj ft c. t:(ln-.&t t tuent~ c•en.t.rt"t but 11 ng to t!he tot• I 
concentraticm i.lld t~I,. Hsocfned toxtc pr-i0p@rt1es 

·d'etel"lllt ne lfiOf't! fH'Khel y c.o111ce:nt rillU ons of 'cinst Huenh 

ev.1h111t11. the i:1Hbr1thJ1" 1n.d/or sen~H. h1ty l!!rtor .anoc:iated 
•t th tbe 1ns.t..,....t ( s) 

ev1l 111.te 1nstrUMnt Hn$.1'tivit.Y to w~n-d weloc·1ty. hwfli dtty 
temoe·r•tut"e,. K.c:. 

- A 1 t•tt of !00 PJm totl 1 v11p.ars/9nu 1i.n .ar1 r wn H.l e--cted u thl!! 
v.1 hie to coqs 'tidet' upgrad1 ng f ro11 Leite 1 8 t.o l!.f!!Y!!' 1 A.. TM s toncen
tr1t ton wes se lec.ted t:a fully protect th~ st 1 n unt 11 u~e: const 1 t.
uents (iln ~ t llten.t t ·f t11d •nd. mea su r~d and subst4nc.es affect 1 nig tne 
Sk t I'll e-.(;1 ildt!d. 

- The r•nge ·Of SOO ta 1,000 PPlll 15 sufft t 1 tnt: lji co:nserwlt 1 n 't~ Pf!'IO
vt d& a Hfl! 111.r91n ~r protiect1on 1f irud1ngs are low du• to trrwst:n.
...i error. Cl l i:til"lit ten , .nd Hns tt" "ity~ if h1 gJler th•n int 1 c1-
p1eed ~onc:~ntrat.1ons occur:; 1ncf 1f s111bsunces h'gMy tHh: to tl'le 
.sk t ,., ~t"e present. 

iHth 1praP41r-l1 opetlt.t ng i;iortabl·ll f1 el d eqot .,_nt. 1.mbt mt a1 r 
,conc:entr.tions ap0rvac.Mnsi 500 IPPll hne not rovt'inely bH" encoun
teNCI on hiizarctou:.s 11t1ste st tt11 . H1 gt! ~o,,centrat tons hlv>1 bell!n 
enc•n.t1tr·td on 1'1 1 n ~ 1 M.@d bu11 dt n1s , wile11:1 cont11 ners wef'e bet ng 
•"-ed,, wt. ipersonn.111!!!1 wn war.lc1ng fn tttf! spit Bed cont•inants. 
al"' when or-91"1 c w.•pors,/gHIS were re lt1:s:ed 1 n t r.1nsport1t 1 M 
1uhtent:s. A dtctshn to requ1te Lnrtl A protect1on sh0tt1ld l.lsa. 
COl1S t der the n991t 11H lSP-eCts:; ht 9her- prcbab1: 1 jtf Of •t,c:t dMt·s: dull 
to clliMerscme eq,u1~t. uut .ast t11parunt1,,yt t ·lfle pl:ly.gtc11. st:r,ns 
~aus.ad by hnt burtldup tn f&11ly m~psulattn.g :s,utts .. 

n. LEYR B PIUiTECTtOrit (S to 500 ~E 8ACt6ROUND') 

L11Vel B protec-t 1 on 1 s 'the •t nt- ll!ve 1 of iPtctec.t. ion recan1Mnd1d 
t·or t nt t t a.1 ly entedJJ; ,an ~H site wl:lere Oe O~. can-cl'.nt n.t 1 <:11111 
,and presence of & t rborne upors are utt\;t(hfn. Th ii:& Lue: 1 af' Prut.Kt ton 
·p.r0<vt des 11 ht g'h de.,gree of raspt rat.of)' pr-otect ton. :Sk 1 nr ind eyes are 
·•ho protected~ •lt'hough 1 11Ml l port.ton of the body (neclc. and stde& 
·of hn.d) llil,Y :bi! exposed. "fht. ttH of 1 Hparate hOOd or n.oad1d .. 
c."e.teal-resht1nt j1dt!t wotil!d further reduce the pot.enthl; for 
exoesure t;o ttrb ar"el or the body. 'LHi!l 8 1•p~raeab1il!!! pratec.th11:· 
dothtn1 1;ls;o tncr-eases the prokb-iHty of he.at str-ess.. 



A 1 im1i t of SOO ppm ttGUl atma'.5phe ric vapor / qaSi COtilc:enlr'U.1 on 0'1 
porub l 1e> f 1e1 ti 1 nSit.rl.liWnt:s. nu b!l!!l'I $11! 1 iec:t ~d. as tit~ 1:11ppe·r r-Htrj ct t C1'1 
on Ule 1a-e of Litw11 8. Althou-gl:! lu•l 6 p1!!tU1t1,.11 pirot.Kt1on sl'lo- ld 
bit 1¢equne foll" m>st C·lllii!filOr& 11 re,1•1counteted 5,rulJ.s.uni:i!$ at a;, r conc~n~ 
trat 1ons M 9to.1:r tn1n 500 PP!'!, tM s ·1 t•j t hH bH111 H 1 ec.Ud i1s a 
dKh f on ,pot nt for 1 urefu1 ev•.1ut1 on of the- rt Slc;s u1.1;1C1' atl!d w'I tn 
ti igti;er- c.oncHt ra·t h1ns.. then fact ar1 s:ha" ld !be canis ·1 di!!nd: 

- The ne~ss f t1· rot" it!nterl ng ur:ilknown col'eent rillt H1ns. M gl'li:r thin 500· 
PJlll· w11rrtn9 ~·~•l ! pl"Ote~ttQ~. 

- Thll! problb1 H ty tl'li1t suibst,,a,r:ie.e ( s) pres·ent ar,~ u~~re· s.k hi hnaf-11$ ~ 

• ne work to 'be ck.lne 111d th.:· tn<;rMSl!d prob11>t Hty rgf e;r;p-osure,. 

- Th~ lltH f CJr q1aHUthl' i1nd qu~ntUithe 1denrtU't c:n1on of tile 
sp~t f1.c co.pone!lfts . 

- ·1 rtlill!ttnrt ·i t•i Ut1 O!'l5 igf the 1 nst ruMl!nt s. uHdl ror .11 rr -on~ tol"1 ng. 

- hlstrument sel'IS~th ft)' to w1nds 1 h\m·1dU.)'. tH1per.1tu:r•* and otllil!r 
ractars. 

V. tEYH C PftOTE·CTION (PC~GROONO TO S PPM Al'O'!fE lACl·WtllCO) 

'Le'Vfl 1C: pro-wt as 1k.1 n p.-.otectton t d~nt ka 1 to LHe 1 8 1, uiua1 ng 'th• 
HM type of c'.hemh::~l protf!c.the cloth1ng 15 'll!Qr".rJ, but .lffHr pro
tection ,agtt t1$t tnha l .t1 on ihHardS. A range of bl.c:kgroundl to IS PJltfl 

- •bO•e ubi mt bid: ground CAJ!'l!centr•t ton~ at np.ars /gHes ~ti t:h~ atiiOs .. 
phlrt1 h11 bfff! e.str1b)hhed H g:u1da.nce rcr St:le,ting l 1H•l C pro
te.cUon. COtilcHt r1:t1 ans 1 ni ttte ah· of uA f ·dent.~ r1 H Ht~ts /siass 
.,ppri>ichfog or exclC'd1ng 5 ppm 'lliould w1rrurt iupgradtng re1ptr1to-ry 
protect 1011. to ·a self .. c.ol!lta1 ned brntht ng •P?• rat.as. • 

A fuil1-flc1. lh"-pvrtfyiny ... sic eq,Ui1 pped 'llrl th 11n orgu~t c: Vl,Or t•n
ister· (or .1 caDtned or;1nic. v111u>:r/puttcu:lau 1c:anhter) pro.vtdes 
prot.Kt1an 1911nst 1ow conc1:ntrnt10M of most a!IMOn arg1nf i:: npor.S/ 
g1Hs.. r~e re are! ai.., 1ub1t1.f!tes 1g·a.t nst •ht chi full-fece, ctl'I tstl!r
equt·pp1d 11Hik.5 do flOt 1P!'GtKt., ·or subs.t1JK1$ t.n•t h111e vary 101111 
lh11"e1llold Li•tt V11lu~1 or l!!!llled1etet1· Uang1·r-aus tt11 L1fe or Health 
eo;iicentll"'&tions.. Nafly Gt Ot l 1t.tu :1.ubstlnc:H are ;ues O'!' 1 tq,ut dis 
in thl1f' not'lilJl $1.ate. GHH •ould ·crib be f.Q1;1nd tn il::I cyUnelerS11 
wht 1" the l t qut U. ~.ld not ord1 nt .. 1 ly be ·found t l'I su111dinl C>Qn
t1 t nei"S ,or dn.s. E,~17 effort s.houldl be -ade to 1d1ntUy t:he ht
Uvi d1.11 l consttt11:·ents (.1nd thl prtnnere Of part 1C'LI~1.tu) contrtbu.t t ng 
·to the tot.11 v1par read1.ng1 of a. f w parts per •.t ·m lion.. lll:espt r1tor1 
p rrotect. he t(tUi Pi'etlt CH lh.t!lll b• lel>ll!eted l.CCOlid it19ly,. Jt 1S 11.K• 
c.@ldtn.gb dffUc1.1lt. howtwr,. to pto.vide const,ant., ntl-Ume tden
t tftc1Uan of •l~ tOlllPO~rtts ~n 1 w1por c.lHd w1tll, con~"tr11ttons of 
a few parts ptr •UHon &t a s1tlf ~i"e Hb1e111t conuntr1t t.aM 1re
const4nt11 clh1ngtn9. 'If MVJ'ly tox1t. s1tb1U"u5 tiue bH11 ruled tJut,, 
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bu1t 11T!b1~"t l&Hh of .a f~ll' parts. per ·mH l 1on persist., U IS ~.At'-i!!U ·· 
on1bl ·i!! to ii!HuM only se-1 r-~ontained brl!'at.Mng a1ppar·1t·us Sl'ill)Uld be 
worn. The· C.Oll!t 1 nuou:s us" of a 1 t-Pll!!•ify tn9 Nsh ·• n vapor /gH c.'l'l!n~e:n
t rn 1 ons of • r~ pl!l!Fl$ pl! il" Iii l l 1cn ghH a re.uonaible 1u:uranc!! th1t 
tl:!e re5ip 1i r1tory trut 1 s protli!!ct ~ ,, pro" 1 d~d thait UI~ .absence of 
htgl'lly ta~.ic svb'l<tlncu. hu. been co111.f 1 !!'lled .. 

full-face,. 1tr-p"'rHy1ng de·vke·s. p .rov~de resp1:rator,y protect10ll 
aga ~ .nst most npors it 9re;tt1e r t han 5 P'fdi .hCNne r ,, unt H :mOr l!! 
dl'f 1 nit 'i ·ve qu" l 1tiJt1 ve inf'Of'mllt 1 ·0ti I :s ni1 i1 a b·l e ~ <ttmt:e11t.rat11on (s.) 
g:rHtl'r ttM,n 5 ppm 1 nd·t c.at l!S th:lt ~ h ~ 9her 1 ev·el of rrespi rat.o.r; 
pil"Gtet.t1on should b! 1:1uci. A'I s.o, Uf'ill'lt h;;iipated trAn:S1ernt e:iu:urs1ioH 
ml}' inc l"l!Ui! tlile c:onc.en·tnt 1 ons ~ 11 the ernd t'{lil'lmi!At. 11bo\le the 'U m ·~ ts 
or i1.1r-pu:rt1y1,n9 dew tcu.. i 'he 1 nc.reu,ed prob,ati1 Hty of e•pos~re due 
ta the 1111orli: be·1' ng done ••)" r11:qu t re ll.evi! 1 U -protect 1 on , HUI though 
amb,i.ent 1en1 s Cl re- low .. 

~ t ~ l~SlRuttEHT .SEJISI fJY I TY 

A lUiougft th!! me1111tntMnt o.f totl l vapor /g1 s i:onc.~nt.i"at tons ~111. be .1 
uef111 l f!d.junct to profeu.1ona1 Jud 1~nt t n t'he se1 ~ct ton 01· 1n •.ppro
prf ate Lev~ li af' Protec:U o~ i cauU on ShOuJ d be u&l!d i n. th& t ,nte·r
pteUt 1 cn of the 111enur109 ·~ 1ns.tt<ument •s irudout. lht response o·t iain 
tn1ttu111nit to .a gas or ·vapor c;:. lQu~ «intai n1ng ·two af' 111are :substanc:,t!s 
da•s not p·ri::>v• de ttie s,1111e Hns t ·t t \1'1 ty H ·mHJsureme~ts tnvo,111 tn9 the 
1iir11d1 v1 dual -pure const~ tl!J enu. .H'encl! the 1nstn111ent tMdout may 
ove.-est 1 ••tie Ot' ·Lind:e,.est 1 uttt the C(ll!l{;f'flt r•t t 01'1 of an 111nknown c.
pos1tt' c.~oud. Ttit:s $.-@ tYP'I ~f in1ccurruy ~ould a'ho 0«111" 1n 
measurt n.; a st:ng 1 e unkn.awn 5ubsunce with t.l!ie ·~ nnru.nt ca 11 bra.ted 
to 1. dtffermt. subnanc1·. The 'dio-syoc.rasies ot Hc:.l'I tMtrument must 
be cons t d'.e~d 1n 1conjunc:t 1 on ll!t t~ the othl!!ir p~raMter:i 'f .f" sel ~t t n.; 
thi! 1:u•aitect.tan e.qu1 pn111nt -.eeded. .. 

l!Js1n9 i:.t.e toUl va.por/gu co111centrat11on n a cr1ter1M us@d ta dlt.e-r· 
111 nit hve ls Of Protect t 0111 stioul d prav1 de· p rot.tct 1' en 1:g1 t nst conccn
t rlt tOils greater than the 1 nstrtiMnt • 'i readout. ttoittwer. when t~e 
uppeT l1•1ts of L~Hl rC ind a on: apprrotched. Ht'1ot1~ cons t 1der1Ucn 
sh0ul4 bt! gh:i!n to H ·lccthlg a htgl!ler L.e•el of' Pr,ateeUo~. Cloud 
constt'tti~nit(.s) •.u:t be ideJ!itUied as ir1ptdly &1 pon1b'le 1ni:Sl teweh 
of P rot Kt ton bas,f'd Qrli the to~ t ~ prrap.en. ~es of ·th1t spec1: t·i, su~ 
1.tance cs) 1 dent1 n ed I 

fl 1. UPlAHATlON OF PHRASE lOTAl Ai;MOSP.HE~ re YAl'OR/GAs toN:C~HTRAT [CIH 

Tntt phrase tot.al atmosplile:r~c. vapor /gas con(ent.rrait t o:n 1s c:Ol!lllKlo l y 
t1 se-d to des.t.r·1 be the readout , 1 f' ppill, on Pt Os .nd FlDs. "°"'~ 
correctly tt sho111ld be ca.lhd a dial :ru.din9 or nHdle derlect.fon. .. 
lf.I atmvspherH that ,c:onta in i1 st n1gl e wapor /gH or •t :ic.t1:1 r@$ of· 
vapor-s/gas:es tbat IJi~e ·not bemn 1dentif'1 ed.. tlte 1 nst.,,.nts do not 
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1~aid1 Ut toul vapor-S./fHH prese11t on l y tne i n~tlf"1lllll;!nt '' s, l"'e~ponse. 
th h l"UpaM~ ~ u 'hld1 ~!ttie:d !by .a d~ fl.ec.t; on ,of th• n~db t n the· 
d·I Al .J dHs not 1 ncU (ate t he true c:o-ncent ration. A.(.c:1tnte di" 1 
rt1acU ngr-s c~l'I Of'llY be! o'blt• hie~ 1b1 ca li br1t hlg t"e tn:strt1rn!!nt, to U\1!! 
1iub1.uncl!! 11ie·1 :ng meH4U"ed. 



I • SEl..ECT1 ON OF CHEM lCAlS 

APPEfro U II I 

DE~"9Al TOXIClTV DATA 

The appro:d.at~ly 350 ~hemiU1h 11 s,t!d i" TatJ1 ,e 111-l, •t tl'le end .ot· 
tM 'S app!ndi :c , 1 re h:ler:iU n ed 1 n ttl1 Of and Han rdou:s "'u: i! r' a • s. 
Tecnn tc:a l A.1,5 t.shni;e Sy st l!!m ( OHMlAa S) u be 1 ng d&raN.11 j ~ct h·~. 
S 1 nc.~ rOKKT;QS contain$ only About 1200 chemic.ah, or miY riot fod:1 c,a:t1! 
i11 1 hte-d cbemiu ·i u a !lit 1·n hnudi, oU~r f'e!ference '5our-r;es sho.ul(j 
also b caPSulted ~ 

The: diU 1n l1bl~ J Il-l •e'r-e CQl!Pill!!d by • to.x:iC1Qlog1st thro-ugl'l ~ 
sp c. h11 piroj~ct wHh th~ u. s., Ernvi ir-.cinme-"t• 1 Protec.t 1 .. 011 Ag1nc.y •. As 
w1ith •n)' savre-e of 1 nfortl'lat.fon, tht dlu shou 1 di be c.ross-c lile(; ed 
ag11 i n$t oth•r stlm:Urd r~ferl!lnces. 

ll. USE Of TABLES 

A. CilhtgOll"'i H 

table llI~l d1vides c.ht!ili~l~ 1nto t~ ¢.1teg,ori~; 

Cltl!gory_l (•re 'Si!!'t 1 au s.) •. wht c.h 1 nchJtf~s. : 

~ &aHs having a synemtc: d~rrql toddt1 ra.t1 rng of lllOdi!rillte ·to 
eitt~ly ~u;ardaus 1nd: • 'iU111 'Jilen~trattan r1J'k1ng of moderate 
to h1g'n .. -

- L11 qQtds an:<I :soHds hnfog 1 s_ystenih:. die·r-.1 tOJ1;1c1t1· rat1ncg of 
iextl'e!Del y hiz.af'dous ra,nd ~ sit in pen.e-t.rat 1011 rant t mg of •def'ate 
ta high. 

- Gas.es hlv1 ng 1 lac:~ 1 tde.naa1 to:Ki c1ty rat trig o·f 1t1ade rate· to 
e•tti!M!!ly h1z1rdeu5 .. 

- L 1 qu t des. 1,.d 50 H·dS. ll'la:v ting a 1 oc1 l <Jenna a tad c.1 ty rtt t ng a f 
edt'ft!f!·l y l!!i,Hl"dOUS,. 

C1ti199-ry 2 (le$S. ·se:r1cuis). •htctJ ·1nc.hodes.: 

G1HS hbv~ ng • systemt c. denna 1 t ·Olld c:1 ty rating cf s 11 ght ly 
ha~ntous ind 1 st~n penet~•t1on ~1Ating or sl,ght. 

- Uqutck an.d ·sol1ds h111v1n9 1 s.ys:trnli1c dtH''Ml to:ic1c.1t.Y il"illttn.g 0 1f 
~11ghtl1 haza~dOus 1nd 1 ~k1" pe"etr1t1on ranting of ~er&te 
to 1.Hgtn;,. 



•5 Gists ll'!h·i n" 1 ]~cal c~nd l t ·o111 1c:Hy ...-rt 1ng or 5.I i gl'ltl.1 h.u
• r Cl D'.ll !5. .. 

·•· Li QLI tds, 1111d. H 1 t ds ntv1 rig 1 1 i:n:a l dl!!tlfia ·1 t.o.r; t c 1 ty rat 11'19 of 
.ade-ut@ to s l i ght ly !hu:1 rdous .. 

(I.. Pr.1s i ca 1 St.at~ 

nie pl'IJ:Ui:a i 5tr1it~ of t.h• c:l:let111c:i1 h H st ed h, 'lhet t nanu 1 suu:. 
!:n a. n re ,. !itlil! H sted ~$ :s,gHds ar H ~u1 di could, w1po:f'h:e i11nd 
repiramt:. 1 1gl"H.t11r ~1z1n11 tt' the st 1 n. f ,he i;h•ic:i J s 11 stHl N.)' 
i1] so be round •1 Q!d 11111lt111 •r;,th(!r ~..,b\t.tan,ces • ll'h1 chi CO\! 1. d d!i1ng1l' ltov· 
t !h11 af.f'ect th• :sli:tn. 

r:~ S'k 1 n 'en-et.r-1.t tan 

Ne9l g·fi 'ble P1Nt:r1t.hM• (so~ t d - i;t0h1r) 

.. $.H 1gl'lt PU!!tnt1'Cln (10Hid ~ F'IOl'PO]~r) 

.+ lkld.t:nt11 PH1tr.1Uon (Hqu11d/'so·l 1<1 - 111or1pol1.r) 

• ...., '.IU g;n PM1t·r1r1.1 on (gas /ltqlll ~d - rri onpolar ~ 

•++ bt rtlill!' HUlnl (l.D!§O: l 119/lttg1;o;SD 119/kg ) 

·.+ Mode~tie KtHnl ('.L0150: 50-100 iii!fk.g) 

++-+ En r-=- - ns.~ue ·d11:$tn.t¢t; 1Qn/nm:.(;;ll"e>s 1 s 

++ Madent.e - [r"r1 t•t:1 '11tf1 "nPllt.1 ll)n or st. t;; 

l l l.. 'ilELATlOI OF 'li.l!ILE I I l- l illlO LDELS OF PRgT£(f UlN: 

tet'h11 -un:t tc 
1. '1-ki 102rlftl _,,, 

drQIHi to :20 •l 

l ounce - l ptnt 
{l pound) 

l pfot .. 1 q111 rt 
. (Z .z pounds) 

1be purpoH of T1ble lU-l 1S to p1rovtide dtt• t!hat. 1 quaHf1ed person 
¢il!n u:sct" tft conjul'lc.thn ·111tthl Gth•r· :stta .. 1p.c.U1c tl'Mhil1Hg UI :n~.ec.t 
pflatec:Un c1otb1~g. TM d1t1. irelr1h tl> sun U11c.1t1 r:;flfy al'ld 
s.Mu ld run tie us!!!d t:o s•l ect ~spt utar.:r prateci 1 li)i'I ~Iii ~,_At~ 



The kn-awn OI" s~sp-i:(.t~ i:J·l"'e:5 e1tte and/or- mH ~ured c·or:u;e.nt r"t 11ol'i ot 
·Cate~r:y l c:hemi cal s. at or abo"' i: Utt!! ·1 t st e<!I c.onc:ent .at i ons '1111 u .ant !I. 
wear1n9 ill fuHy en.c:apsulatil'lg s1.1t'l (li!v1t!!'l A)·. The known ·Or su1i1pett!d 
prH~flc:e aind/or llebSu~d r;onc:ent rat.1 on of Cnegory 2 chem 1 u ls at a~ 
above tl'!e 1 i.st.ed cornc.entrations sug.guu, Uttt ~ 1eHE!·r- h ·111·el of st1n 
protKth!n (Leve·1 B Q:'I" C) i$ ne~ltl!!d ,. 

There 1S mo de 1c 1"!i1Qlll .. I09 c: for c:hoos i rHJ prot~i:::t he c 1 a.-tn ting1 H tiier"e 
ts for r;hoos 1·ng rHp ~ rlt·ar)' p.r-at@c.t . 1 n equ1 pm1!1r:it • The w $@o of a f u 11) 
~nc1psuht1ng !l.uit over ot" r types gf c:he!m1ca.1.irH. stint ·Cl ott'lh19 h 
gen!ra11y a, judg111ent made by ~ 1quaH fl~ t ndh oul based or:i 1n 
cwoluat.tcn. of 1:11 puthient hrrormait1 on ava hble abo1:1t the ·si:;iec;1if1i; 
tnc1dent. ·Dtt'ler gutdlfiei!' ianci er1 t~ru ·tor Hlec.t h19 persf)l1n~1 pt"O
t~ct t Ol\'I equ ipmeJllt. a~ t~i'lta t n~d n 1'1 rt S. Site Ent.rJ - lt!¥e 1 i of' 
Pir~ect; o" and 1 n Al!lfl1!'1d h: l I . 

I Y. OlliIR REFErlJENCES 

T11ble tII-1 docs. nat fncl!ude • H 1ubnanc.t:'5 11rter;:t'l ng th~ !ith~ . 
Qt her st1ncf1rd reo·f~rencts Shau 1 d bf con s.111 l ted t 11 n- pie.rt. i c.1,1 lll i": 

Whel!'leftt pan1:ble. da-t& '1ir.i Of! refere'.11c:e should be cr-0<u-c:h1cked •10 
ather ref eren~~s4 
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' 

... 

2 .. "1Pthol 

3.~ - ltlenol 
. 

I Acei11 ct~ydt 
. 

ket 1c. Anbfdrtide 
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APPEWOU, E 

Cilil\P1£ft l 0 

EPA DlVt~G SAFETY POllCY 

MAHUAl 

OCC.UPATl ONAL 
~~EALTH ~ D SAFETY 

1.. -~· 'lbb ~ e.tahli!lbee ~ f,:011~ ~UQ 
cD!mi!mlil. diving ~t..iona. in a.~ "'1~ li)epiu'.'tM!!ot. of t.·h:>r"' 
~t~l 5ati!ty ~ Healt)I Admlnist.rat.ion ~l18t!QM: at. 2~ CPR 
1910, ~rt 'T. Tt& ·pw'P-0\I . · ls tQ· ~~Q~ that. all ~lv~ operadcrt!I, 
~ ~- the Akl9picea Of~' ~ ~ ma N .& ~_r, 
oc:io~i~ m unifom ~' M1 bf sufficl@fttly trai:Mt'I per acule 1. 
"nlia Chart.er ~tablhllm! ~~res for ~l!V'elop~ ~- idnini
st:erinc:i ~ ~arYI sa~ pn.ctloea.. 

2 .. 9:JJPE, 'lbe ~ts anti~~ specif..bd in this O'la"pt:er 
~11 ~ly to al .a1v.1.ng ~:tlms involvin;I Vt,/ :project of Ute 
Aqeni:y ~ ~ C'.alt ~ any S11>l~, either t8tfOrUY tX' ·~t, 
of th l\qenc,.y rllr:.in;J the c::urM oP 'IU.s/her !1!1"11~nt. In ~iti<'n, 

. ~- ~rerEfits abnll aleo 8.{lPlY to any visi ina ~ eipt~ 
~-~~ in a jomt rti11itw::r operat..t.on i.'.t, or un_,er tm .&Jspi~ of. anv 
J\l:renty f ei ti v tn t}ie ertent that thia P'l' is: not ~ 
~ahle requ ·. l" . f t:he Pqency or inetitutim t:ha nefg}le 
riapr--.s n • "T'i Ui C1i.apf!er ~l ~ - 1\~s o omers~ · n n~ ~ !'JTIOOt, 

lip~ l!'lf'oi :i.11 conjtmr: fa; ..,ri. h Jlaei!'LOJ" ' 'ivinq _ j . ~ 
~-f.l'('1• i·1"1l~t.t of awn.ecshin~ a"ha11 .,.,:·11H"nl'Tlll to tlle rrrwiiih·~ o ,.:li:ii:t 
oi: pt · [ ~ 1:t1· · Cbapt.er Bhall apply to "!W' tvrie 0 1f' open cd .. ~1 sc:rm• 
i · i[)Z:f Cf!!!!t:'ii'L too~ r'! .na tu rot l imtt tr>~ r'¢Sl'!."l.rcli pm . t 

l"lrmi·tDT"iw.:r pro llllCt , ._ ~ -e coJ lee . ion..q, nr eqn. ~ ~in · "'nrll'.l'.:li:? , ,,.· ~ 1 

the only ~'I: {.Qfl ibe-loa U1e hancUJ.M or M ~t:;b.aa.l Ero!!'~ .. itLM'll!. "·CYll. 
rt is net the in ent -of ~ pravisl.ons u, lay .or ~..r .~11:,; ~ 
'r.oJ openttl~,- t:he:refore;- it. is the- ~ihilit.y of t'.he t!lnit. 
rn.:ving n~fiCC" or- ntve- 9Jperviscir at. ·the· S01111n& ttt ~~ the 
' l t:bTBte course of actlon l'l.lrim ~ particular ·BTi!!rqency and ?:¥- tiofn;f 
·1!111'),. flUlll-t nnt: ~~vat::e ·tte si toation ·or' ~rrUz:e too s:a~y io 
.11J"Mit.iona l T)l!rscnnel ~ 

. • r!.fMI~JlSTPAT.H:t~.. ~e As.si.stant. Mllti.n i-tit riat.o:r: for rainist'f" .t loo 
~l11?. l ~ hn:Jaf l y a tii!ni.-Rtm: ~·s ii.vi~ S<i:f , y ~a:n 
~... ii.rr:lli ~ nt;cup."l.Uoml fl!!'~lth -~ Si>l.f''etv staf"f (l'.'lftsSl. 

.. Oes.iqnatiai.. 1'he oo:upo~·i 1tea1t:h <rm ~·f' - .fl;- 1~ 
·. ~vi~ of ·th@ F.1"" ni~ S&fety ~t tel'!, &'ha.U .ai-l!ninist.er the. 

lw;Jency' B fllv~ ~:fety ~an iUrl cD:Jrnirat :Mf-ety policy <11n'.11 
preef!dure(I:. 

b. J])A nivim k~ CairrJdt. ee. 

t l) ~it.ion. Th~ EW\ ni:vincii S&f'ety <b!ttni.· ·tr~ ~al 1 te 
~~ of thef.CiffMM ~ ~1 

(2/llF2l l 

·l 



'· 

I MANUAL OtAPTElll 10 

EPA D1 ·~ Ut6 SAFrn POI.. I CY 

OC,CUPAl lO,.Al 
liEAl TU AUD SAiFET't 

(a) 'Cha.immw M,1·~ or 'IJOted ~ 1:¥ a:n..i.t.tee, ~•it 
(b} Active ~ Diving Officant;- ar.111 
~~) ems safety Pl'.Oi'Jr:'lml ~· 

(:U ReYiaims. -'ll :reo;;;111w;:ndat.iaia for rcvisi~ of the re-
gulat.iooa i"il1St ~ ~ b/ 't:Pf'!.. ni:vim ~t'ety O:nnd.tt • 

('~} ~ihiUUes~ 1'he f:~ DiriM sa~y O:mnlt.tee &MU 
be resraisihle · 'C'.t 

c~ l Reca111e .... ~ ~lky am ·~ in CJ.lel'~tinJ 'pt'O
~ 'lofi..thin P-PA. ~t will. enstire a Mf.'• aMi ~ffki!l!!l'lt div ni:J pu:191·11T1: 

fb) :Reviewinq. ej(istiM fX>lid11!!:!i, ~~res,, and. train~ 
Q s to ensure a cont. lty 'high levt!l of. t J~l skll la. and ~ 
l ~ tb~ - ~lie 'F.~ c'! ivin:r protFr•; 

Id lPh1ru:"ab!lq40 C[\'1)1.u; . ....,i;d.nn; ~ ~ir'P-Ctinar in ~~tioo 
with the fll'ISSt 1TBt..ter of ~Hey . rtl1intni tr.I t: in! !ft\ C@rtif.-
icat.ioo of ne!.ol 'iv re alYll rerresli l" U"-'.5.1'~ ,of experi - r1i~~:a: 

f i1) Ji:ecnri1emiM d'i.'lnoes in qperat.i:m p:>l i:cy to the· 
Oi!rectnr, ~t~.Al Helill l t.'h am &"\ fe y S'tnf arvl · hie· ~ t;m.t 
Pdminis ~ftt.c:>r Fot: ~e.udii · m ~velcptalt. am ~i~l .MminiBt.r tor.!'t~ 

(e) S&'.rvlrq a an ~ bMrd ii' ·~ 'Where "iv~· s 
C.'l!rti:fie&tion has been, lid!lpteCti~~~J'-

( fl PLanni.Ai;J, pt03:ta1;1~r and ~lcp1"9 diver '°.dc-
shop!J, semizars, .&1'rl other activi.dres GC!tUJ.h e~9enUal to l'fttn.tainin.g 
a him lev 1 ·of ~ ~ "'L · r-.11.:-

{q) ~ii!Jflii'i~· f!JJ:il\. ilivim a.rei · if1!t!R: or. ·µ:>t.ent.1.a ly 
f!anqeroos •!!X?C'r ~ arrl rl!J'.Ur.t~ oo p?'·f!V'efl.ti ~ t•l" !'I to er11!R1N.t the 
~'UOidanoe or rt"OOCU!T'~ of i.ncMm ~ .\M'il'1 

011 Meetin!:rf at:. least,, ~lly to f!i&CUN · r-ec;a1aerr
r.'la.Uons ~ ~ a.otiona .. 

ln ~t.ien, llll!!l'lh!rs nay putic'ip!lt.e in tho SB . ~y Offiet!r'/Deai gneee: 

~·~· 

aw to 
PAR J 

fM . (QDJi12J 



M.AMUAl . 
CHAPTER lO 

EPA OIVJ G SAFETY POLICY 11XOUPAU OllAl 
. AL TH MD SAFETY 

--- - -

c=.. Oi\l'i?;I Safa:, Camdttee ~.. ''lhe iQ:n\lttee: will .elect. or 
W>te for a d1i1iP!'en to rep:e.salt. thm ~ act .. u focel. p:>lnt ~all 
EPA. di vitl;J activ ltles ~ 

(lJ Oualificatiai. 1be 01i!!limian iilall; 

(a.) Be a t.rainm di\'!!!r' i\d.th a wide ~e 1of l!Zpet'l.~.; 
(b) Be ~ c;:wTen.tly certified EPA diver.: 
(c) l~ve ·illi leMlt. 5 ~r·•· ~ience as a di'!ll!ltr';o ~ 
(d) Heave ~fully o::mplt!l'tAd a n:atiorial.ly r~ 

instnx:::tnrs cert! fle8U.on cour or it • e.11 &Jllival.Mt. 

(2) ~.ibilities . 

{a) i: ll!De' ~b CJ!SS, EPA Oiwr C-e:rUfic:ation to quali
f:ia3! 1empl~es tesm on r,~OlfM~tic:n1! o.rd mta ftan thll U'\l t <Uvin; 
offioer~ 

(b) CQaminat:e ;.d.th as.. rd Diving' Safety ~ttee· 
tralnirg ":'erti f <:'at rd othe?' :sa.fet:y p-1agz'lfte !o.r l!!i ~: 

(i:} confer with a:ss Ind.u.stri&l ~i·e:nlst fihn5Jer on the
~· ~use of speci.al.iud · . . tbirg ~tmi or mixtur·e of CJllill!Sc 

(d) RC\tiew ~. initiate tllrCU!Jh a.tSS, i!lif¥q:>riate i!lct.ion 
on L"eco1•1ien~,1tfons :rcede 'by tile Divina safety Ccmr!i.tt.ee; Md 

{e) . ~ .l!breut. of new ·div~ ~- pr-eced0['·88 
ard ·equip.w:nt. 

d. lhlt Divirq Offioer. 

(1) . Desi~on. ~it. Divl.n:j Offi~er• ~l 'be sele.ct.ei! &Clll'I 
var iQW £r1A, irnJtal l!atia:is 1iiihldt ~uet ttiv.il:g ~tim.•. '.ftletle 
div~ off .leers wu be awointsa by the 1.Mtal lat.Um dir<ici:or-. 

(2) Ouali£ic;atlcns. "Ibe U'd.t Divil"g Officer shall be a 
trained ~ cm:'.tl!ntl:y e · @?led diver 1eiq>e1"i~ :in tJtie t;ypee cf d.iv1ng 
a;>~ucted ~ the organizaticnal mi.rt . 

( .3.) Reep;NibiUties . "1be lhit. Dlvbwi otf:i..cer lilhal..l :be re
sp:n1.ible, ·within th!! lilI t., b":: 

l 
! -3 

OUlP .m 
'PAA ) 



MAMUA'L 

OCCUPAT J ~A'L 
l!EAl TH AA D SAFE lY 

°'"' ru io 
EPA DJ1' l~G SAfET'I' POl l CY 

(a) Ensur:irq that ~ll t1tvi,rg gear and ~ey equi~ 
rm in in ' in a ~fe operat.irg aJl'l.di. tion; 

('b]1 EnGUri.R3i t tMintenance of eqt:npralt files a.t the 
r•::po;rtlng l!.tl , t levels , m if!elu:l~ type, hnurl n~ ~ aerial ni.:trbe~ , ~ 
~ I.rs conpl e~l on ~e~?',:~. t.al~s.. t'Egulatm'B. depth gau;es,, 
pr·eg,g l.Jr"e' gaUJes, W3 tdles, l'lelil1!ts. l'loi;es,,. P'iC~S ~ deccmp£re9aion 
'.llEters:: 

( 1c) !!nsuri.Rj th.'!.t a. ccmpetent ni'llle' SU,pervi~r ls in. dii!Bje 
of tM div-in;· operations ~~ 'by the mit. t e varioas ~atl.ons: 

(d) 'ReJO:rtirg irmediatl!l.y Dl.l divirq rel~~: .accidents. 
~ion <X't;.'\U." witliin. his mit on EPA FoDTt 14Ao-91 am other rl!ll?.fX'O}rbte 
ft'C:d.dent 1:ep::>r:ts as eut.linm .in tb~c.r 3 of thls, ~nual. tD the 

'rlX~ tionlll i · .tth ~·~ Safety Stal'f t.~ tl'le loeai. Sl!ifety Of.fi<;.e:c/ 
D:!slqnoo ; 

( ,) .~Ji.ntai."in:; a fH~ of each diver in m i , or k'-
103 · i~ too 1'.' !11'&p.ia8ibi H ty to be- t>i'llle Supervi B:)r. Files shall in
clme but rut be l.im.i tf!d to.: diviP;:t phy.siw re:urns ( !li;llject to the 
r tr"~ :s o the Pr.1 ~cy Act of 1974 ') , tr.ainin;; rrl!!rCOt'ds - 'L t. r's 
of c r - i. He Hon~ ~ rronthly d.:l.Y L .114' e·tet am 

(' ) Dive pl~r.t/103 inferm.itlon~ 

e. Dive SUJ:tervisor. 

( •1 ·) 'Designation~ Oc~i~ en the! mit oUJan:ization:t a Di.v-c 
Supervi &cit wiU be ass i.gnm ror eacti op.!raticn ~ ~ ~i'I:. Di vi~ 
Offici r. 

(2) Qualifi-cM:ia:i. '111 · Dive· &ipervi,!l!Or i!iha.11 'be a currently 
certifi.1e.d diver· E!:xperierv;a1 in that. s.pecif.ic t.ype of diviD] .. 

( l) 'R1!BfQ1&lbilit.iH. 'It; Di.Vl!' ~perd '90!" ~ ~ be m ocmplete 
dillrg · of the individual d1vi:r:Y3' oper-i111Uon .os ~ mmtier of tl1e di -
t.emi at the loea.tion of t:'he dive- aM •lh&l.11 be [t'e.!lp;:lnsible, for ~ 
~BUl"e t:'h(lt,i 

(a} All divi.rq operatirom: N'1 OQfYli,:.,,,ted safely in accord
ance wi't:h ~e.scr:.ibm EPA dl..,-llq eafet:y rules Md r8gUlat:kln.s~ 



iMANUAl 

GCCUPATHlrNA.L 
HDJ. T1i AKO Slt.Fll'Y 

(IJ I AU diver.s i!.re' mrtifled t (rq)Cr ly ~lned, and 
'[tly kaUy !fit: to perform the ~ui~ d ii..vll.ng,j · rnd ~t t'1e ~U.'lCd 
fil~s on t he· dlvertS a:It! malfitair~l l.f the ~~ibi.H.ty ha,s. been 
delegated by ttllll mit O.ivi nq Offir[2r ; 

~cl l\ll 5J,lltip!'l!.nit ls lfi a sa fo ciperatirtJ:J o:::ridi tion , aoo 
that tm r(!qu1t'Cdl main.t.e~ recards M<.- rM i".t.i! ined as: d.Lrect.ed by 
t:be unit. nm. virr] Of fkerr. 

~d) Dives ~e t!<!rrnhuitud · Cti, · n llii$/)'Er oplnloni, s lqn'if
i~nt an.vit'Oc'ilfli?nt.al, ~t'sooa l , aC' tq1].ipoont ~1~ iln!! E'!J\OOUnte~ed Q.rd 
etlW:.rgency ~.id i s Stmro~ ; 

iel ~t'91!:11C'f srOO!!durcs are lride"'5tood by all~~ 
~-Q~ to diving; 

( f: i AU d i VP.'l'l> .!lr:'.'e m:lO i tor l >9.fWr::' iear::b di w f.ot: s)'Tllllh;1nS 
,, d:'!'conix~.ssion s icbx!:si;, ; al'.ltl 

~ • I ~ /51 i s knew 1', ~ le in i!i ~ plan and ovcra U 
_ ""'f' t i!Jfl. to lie (l'erfantt:.od. 

E • md.i v.idut1 t 01 :r·. 

( 1) ~--sl9r1atioo.. Indivi.dtE;l d1wr.s shall be mrtHled by tile 
EPA Di vi ng ~futy <:onrnlt~ ())airmn 1Uf0n ~r\ldaticn frrni the ll'lit 
DiVit)j Officer::'+ 

C2l ~lifi~t1cns. Divers shall be sufficiently traineell to 
under~'k:c the ~a,<;i ignt.>d d iv.ing task."J. 

(Jl ~sibilities. ~ ioo iv . ual <liYe>r w ll · ~
.sihl~ f Qf' 4"Jnd f: ILCHJ[.,[! tfet: , 

t , ) l\ oepo:l ti:•s Lelli o:x l l - i . and a high i !? · 1 of di v &.O!J 
p:of kiency are IM.irrta:lnu ; 

violat.cxl~ 

TH (2/11/8.J 

(b) 1'tle' equi.1.mmt · s hi a .., : · opet'.'~tif"f;J ~Ji t:i-on ; 

(c~ Oh•ing c:::indltioos are saf'~i and 



I 
OCctJP.ATUlNAL 

Ht!\!I_:. TU AND SAFETY 

t 1) ~.aignaticn.. ~ 11'i:w Sl;!~rvioo~ '11ill se!,ect. the 'lt:'fider 
to oo uood fot" -. sp.?ci.Uc di.VE. Hisjhe;r .nclfIE! w.tU. ,appear: Qf'l the· Di vc 
Plan/tog' ilnd will, t.~refoc:'e , be app:'O\i'cC befo:reheloo by tfw ~it Oiv:E tr;J 
O.ffi.~r. 

1
[ 2 l ~ l:i ficatir;ns . "l'tv! ·~rdet' n I "°t. be l!l cur~111tly t."PA 

cert.i hed :~ ~ r: , l'iJt IT¥.1'S t. ,, in the opini,OI\ o ' t).e, Dii ve .~ ~~ioor" 'tilt! 
Uli t D· ·t;1 ' .riq Of ( OOt", :h.ave :suf fi.cioo.t i;n(Jl;(l!! r;p of b..'l&ic E ir::9't aid, 
:!Ni l'fll'lii'Jj, li!l1 savir~'J ,, l::x;lat o,EE"rat.i gn ~nd! Qt;:hef.' ~~~ to 00' ~ in 
.!in ·~nJeCll::Y' 

(.ti} Ass. &t t · '" LU~t'.':2 s. r ':[U',.-Sb:..id in putt inJ on or 
oi. "'n· ; 

{'b i · oo 1.n wr1t1 '4 tht'"' "r :..rt" .. ~t:3 "up" H _li 0 1 ~u 
cU.v :t~ _n tJ!f.:! w •; 

tc) i.ni ~ · ~~ ~ ~ l<' 
e.icha\l~I: 'b11hh Li:~ and, 

l 1 n' ·o•f ~ , t:.t.T i~ ..:t ~ h::h tM}' p.J~~ • l t t. 
! t"li~i~. 

to 

2 in l~~t' vesscl!h ad.viSl the: W5Sftl q.:c:r tel:' · s 
to the .locatioo ottoo dlwrs aooi th~lr ~•:Uoo-.!s for l:X!ing ~tr.Le~, 

( c) Pct• XJfl ) Qtt 
f.e-rc with t CX!li·-)dOOt o thJ -

.a. Intliv dL.lll .1 D vt!'i:'.'_~~sibil11:1 . E::iti.'Ch rJi~t' tlc'.Js UIE'!! re~n.s.i
bili.ty and w ivil ... to re. \!:SO to "'vo H 'ivifig oondlt.ioos , ·. · sam 
Qr u..~[Q,vo:r l.~; t. t MY :i>~c1. he t i.Jte , t.he d. vet" fceJ.s tli.:lt he al'.' she 
is oot ln gDO<J ~*iys.ic . .ll or 1r1;mtal g ;m.id i.t.ion ft!~ d ·ivi111;u o:r; if by div;\.·r19, 
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the di r. 'l!iQ1!\t1 vi.ala; the dictates o .f t:rainln;3 er these r&Jl:lltt:l.on.s .. 
Tho ~l.tiocls am SJC'9 fol" t'l!fueir.q tci tUve 11&y he req1.dred to~ 
~Wl. 1! TeqU&s - t'he inc·ident:. will be rcv.l~ by the offioet" 
iri d\aJ-rge of the iRepXtUrif 'tklit wtt'.h the thtt.. D.ivirg Officer 
-~ di ucr. and af.(ropr.iatie action may b t.a'kr.n ~ Any- action rHlll t.l!f19 

.ft'O!t t 'hh: review rriay bo ap~~.1ed tQ the EPA. Dlvirg &fet.y Camtitt:ee. 

b . ~ Di.vif'9 Teat•'S·· Except ~r ~rnetq ecn.1ltions t 
IJU"kly .~~t.61'1 cf at least ·tl;c) ( 2) diven will al'Wlly.s be 't'equi.re:3. In 
t,ilP. ev~.t that. ctivt~ la. shallow within a. r t iricte1 area, "'1.th 'loeiter 
ooilf.'~ ticins cf lOilf veloci t.;i ~i"J'I turbidi t.y, t'he- ~<Jy di·wr ma.y reraLn at 
the s-.r , fut ly 1E;!tJtd . .rped, 11:1ainta·!nirngi v i sual, vetM.t atJtVQr Eflysical 
ooota<."t with t.be ICJ.rkin:ti di'll'IH' ~t all t.~th A .surface at.tml&lin.t sha\ ~ 

in 'tltP. h~n~te .atea .any time ·tlivirq carditiOM r~~e it:: . 

c . f') i\ie~ Prnficieng:M ePA ce.rt.lfiErl d ' vrl~ (l,~ll'ld l~ an AV..~~ 
o.r • · lt:" . ..t. t~· {2:) divi~ &yo ', r m:;.mth. Any ~ sU. (6l 'IE k"" or 
. ·r l ~a ~ ht"l!.lt a dive. the di'\!Ul" ·hc;)1,1ld C'O."llPlete. 6 t'cqualifyi~ 
J :jll"r,ri. ~l t. \me t.hreC! (3 l ~~ or 'llD.r:'e e l ~e6 wi tlcut .a cU VF!!, the 
Lll v.~ . f ill · co . let~ a r~a fYf"f9 J:rt:13rr<ll' heft::n:"~ r Ltftin;r w:>rl':: i \!It's.. 
the r1 ·I\ Di v i Tr:J S} fi,., y O:mn:i ttet:" Oi111lrmar~ _ ·with the ~vi·Ct"" of the f'.li V' i.n_. 
Off k r o r r1t!'s:i.gnc , ~alt ~ree'l fy the requ.:ilifyi.~ ~<m. Thi :r 
quir · fiil~! t t'\'la'Y e- ·wai'v~ by t.ne Qffl:l.C!ial .in ch:!titJ~ of' tile []['Ojcct._ 
f.l'UJT" i!F.1,. o l" ,p:;.r-, 1 D;J ~it fi.m-i rg mn[\'.)C y ~ndi t.:ianS+ I\. :rc_fDrt ot' 
s L h '11.Q i v must be s{j}ftl]. l to the Office of ~'l!11tional Aeul .. h an 
5.11 · ty s fl t'h~h the tm.t. Divin) Officer fur t'e<iicw hy the .EP1t. 
Div in] ~ A!ty ~ tt.ee . SU.pervimcs ""'1 1 l eutlririze ~ n~ 
t .lme om pl'.'J1Tl!l'lt. fur •quali:fyir.g di..-es i f ~i~ ia r01_uirf;!rl fur· 
of'f1ch1l pr10:;.rt":am actlvl ti.E!f! .. 'Diving equi~t will be av~ila.ble 
.rlurinJ ~uty ~ b" purp:>&e& of il'ft lnt.ainiP:I d.iv.!r pro,f iciency & 

5. 11l\1ER TAA.INnn AbID a:RrIFICATIS!,. 

a. 1'raini:rtl . 

( l ) iBasi.c-. Al l1 ~pective 'El'A a:i vel:'& rni.tSI;; h.:we 51:cc · f u.t l·y 
l t~~ a ~sic diVe.r t.raini.n:J ~i.r:Se offera:l by on ~ of the n!itiona~ ly 

z-t, ~f ~ pr"iva:te tQP.11Cies C(!' .• g .. WWI, PN'.>1, \'MCA, NA...qg) or 'by tm 
ll. S. Navy. 'l"l:"aini r~ eottr" s g i vey by c."Ol lege& or ~ i.'V'&Bi tie s lftJSt ht-
1!~ :1 .. r CCX'lt..oMt by the F.P.A Oivi.r:g Officer tiefore 'being m::c:1lpt 
ror ·t.hh r . . l E"Eft'!!'lt:.. ' 
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(Zl ~ti~ Ocemdc i!llld. M11~ .l\minbtn!t~b (tn\i\~ 
~~~ All~ d!'1M'l!J, semor~v;;raiii't ilMJ:!l!i L'iit.ructors 
i:11ball ~t~ the-~ ll!Df.'!il'in9 .i!cciflent: ~~t111 class '4thin l vear 
Of ~~ion •Of. this Chapter-. 

h. Med~ ReqtiirBIJl!!!l.ts. 

(l) Prim: to~· for WU.a.I diver. t:rai.n:il'ltl ·or ~
if cation~ ~ ~llv thet'i(!li!t°tter, ~ fl!i~ ~11 he ~ire1' to 
uMSiW ti. r'ltving phyalcal eX:miinAUor11. The l:mivirl!.:Mit cUvur Bh!iill 
pt'O'ride the· ~ J:ilyaician with the foll~ lis:tm mM 
medie4l !omB, •• a~~~.. in order to ·~ a,n. ~~1!:iQ 
aflfX:'Opda.te to divi.ng' a.ct.iv.it.i 8 : 

( .~ ~ J.-bf,ITIJ 164-'.5, Part. tf ~).cal F!valuatlcn Criteria~ 
rb) il'illM. lib'm 64-S , Part IIt 'li'lti.ving 'F'i tness ~i~l 

'f.'YnlUl'liU.Or.'1 ~ t, ~ 
(cl RF-7~., ~ttif icati.c:m of 'r-l:!t:'lical 'P.xal'Tlination {Civilian 

(dl 5P~·# Rerr:n:t of ~ica l '1?.xami.nlltion (O'.':lrimi:ssi:~1 
~r~ll ; an:' 

1(el ~-93~ ltep:>rt of ~r.ical iffistory .. 

['Jtie9e far:rm. are: availtl!lhle· f'l:'(m t'he 'l~al ~fetv OHioec-/r.iesi.-

CU Up:n rei:eipt. of' ~ ~lete"I med~l dOament.s tnrn tlie 
1imlltd.nin;f ~ici.Mh tha Jnlividla1 i11wt" 1'8 respoualbltt for ,flisttibJ..
t-..icn. of ~ fi;mlB as folltM1u 

{al 'Fbrwam :s1gne(l 1ori:rd.naln ,of SF-if\ to ~ F~ lli'4M 
~f.ety O:m!d.tt:ee C\airimn ~ ·t>i U~t TI:h1.111tt Of· i~r~ wi copies 
to nf~:· 

(bl FoNaM a aiqnetl o::Jf1'I of ~ Por,m 6.4-·S, ~rt. ·n~ 
rnly .• to the tmt 'Ohri.~ O:ff"ic.m: fur ~tent.icn in th~ mrp\~"s 

filer ~m 

C100' 10 
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(c) Retain a ~of all!. fonns fo:r pe~ rea.rds and to 
(rt'.Wid& additional oopies shoilcl th!! ori9inal!ii be logt In tranni.ttal. 

(3) S1gn.ed! c;qii.ies of itD\A 64-5, Part II,, ~. •At;p"oved• 
shall, Ufa! sa:eeni~ of ~ta ft1t: CCll'\Pleteneas, subfjt.antiat.e 
Ei:lica.l qui li f ic:atiOfla fur- di V lngr .. 

( 4 ' t n any instance •re an efflll~ dot!s not ~ t 
-established! pbyskal stmduds, or in ~ ir.15~ ~c t.001:e is iJ 

~ti.on about en empl~ j s Redic.a qi..alifica.t.l~ foe- diving , ~ 
EPA DiViB'.J Sa[ety CD:Mdttee Ola:i::CJIB'n may consider a waiwr based m 
~ re\i'ie.w of the o;191e by 41'1 expert. selected by the EPA ~ical. 
lbnitorl~ Pro:]ra121 Manager t w shall ~~r its.. medioal opinion. 
and .reoamendatic:As in a t iaely manner. 

('.51 lllllscd Ufe>n U:\i'! cip'li.ni on and Te~rdat~s ot ~ iceil 
eJCp.!C't ~.l ted by the ~i·cal f't:lai taring '.Pt:Ol:Jt"~1 IY:anage!C' r the F,pj.'\ 
Eli vi fl3 Sarety c:ot!n\i t.e (.bai.nn.'.ll'ii shall l ; 

ducy ; ot:" 

f(:'iate. 

( } 
[bl i ty f i mess fot' Ml div ng 

"l'.tlis desi9natioo shall ooly be inaOO fb~ o::iOOitiQl"liS. that are llOt sU)n -
f.iean.tly cl~ll.ruj aoo· do not o;,natit.um· a si9lifiCMt. threat to tlll!!! 
q>l~ or fel.lQw diVt!ai .• 

(6l ~ vaivec o any FQrt.ion of established n'f!dieal eval.ua
tf.oo er 1 oori s'hal l be gc-ante.11 1o1ithout ~urt.Ml"' o:>r!5W..it.atioo with tm 
Medi~l >bni todng ~r. ·1 f ,. a ft@r ccnsultaticm , . w i ve~ is 
9c-anted:,, the Pivi1'19 Sa.foty C:amrit.tee Chai.~ s.l'!:a.U be notified in 
wr .i.t~ }Qt days ~tor to too ~o~nt of the wa."ve:r:, stlltlfYl 
the~ for granting the ""lliver~ 

c . C:Crt.i.ficatian. 'lt:ie ttd.t. 01.vlrr;i 10ffi1cer Lbnits [ro6p:ctive 
di wr • s reo::>N Qf <JU!llifioat ons to the EPA. Divi ng: Se!.fety Cum ttee 
Cll&iriMn :Eor U~ review . c:op1ios of the full~'l¥J sh'Jal.d be nall.:!ded :. 

TN (2/lJl,/:92) c ~ 10 
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CIOCUIPA."UONIJ. EPA DIVING SAFETY POLtCY 
HEAL TH A."ill!li SAF.ET.Y 

( l ' R'e~nt <.'le'rti:ficate; 
( 2~ 'lbe ~ician 1.s OiviP";J f'i'tness HcidiCfi.l. ara1uatlon ~;: 
(3) '.lbct results o other msts a::ndoot.ed ~ the Dri.t Diving 

OfEicet";, 
(4 ~ A 1o1ri tten statement of ~· ilhlt Div~ Offi~·s ll!Yaiuation 

of the owl:'.'all c;i:uaUfications and' p!r:fo~.oe of the· pc- spective diwr; 

~ 5·i M EPA certifia.tion. issl.»d by the ltlit Di.vhw.) Officer 
i n ooe of the following oat(lqodea: 

~ail Trainee Di.w-r~ A. di'lllll'r who w canp.lct.ed a msic 
SCU3A dl~k'.' tr.ainit:'»} ~ but. h4S l;!l!rfun:!Ed fewer tlerl 15 QP;!n r.e.te~ 
di. ·~5 ~ Oi wr Trainees ~ n.at, be :EQircd tagtt.~:r to fom a. dl,.'IX!! ttt1lm nor 
may they ~rform ~ki.D3 di:vcs. 'Iboy ~~:Ya N)dtlng- diver as a 
~y on d ~ i:wolvhKJ a simple ~.. at the> di5Cretioo o~ ·tne I.nit 
Di ".- ngi Of ficxn:··. 

( bl ~ng Di.Vie~ .~ A di'Vle'r' who ha,s. CQ11Pleted a least 
.l 5 ope~ . t t'' 1.M \Ills, &it "'1'JO othl!twi~ 'IM.Y btnie !im:i ted or in~.t 
xr~ri ,o_ C1r .t tM joo~~n.t of ejther the t:?.i\ oc: ii.nit Diving Of·e·-,oe-r 

stDlllrl '.!.>€! ['il3tri.·ctro in t'! i !S/ller: ~ct.i:vi ·t.i,es, A !:United diver rray !fet:"fo.nn 
wortlf19 di. ~.s w.i tbln h is/fiei:' t'E!.strictfun or Qi>Uities .. 

Cc.I Senior.- Di·~.r-. A ·d irve!C' wt» has dern;)n~:tratcd .a: hiqh 
lC"Vel <>·f cunfet. •n.ot..> , 9COd j~~nt, arr;JJ ~:Wet'.able e.xp:C'iem:e ~. \iibQ 
bas: lOI') · lat l1IS1St 100 di~s. The Wllimited di~'t" ~ll te capable· of: 
sorv ng as the Dive .s..i.~cvUQc' CS1. a. qi''lil'en dive. -

( 6 l1 A.t. th!'! ~tim of the tmit Diving Offi~r, a1c:ng 
with SU:~C'.t. li'i:J docut'entat.ton r t~ D?A O·ivirg Sa.fety . CamU.t·tee Cbai~J'I 
v i 11. i ~UC' r1 -:w c Lass:ii. HmtlOM as a~fr'l .t~ . 

d . ~c ~'.Ji"aci:!I. ln orneor to ena:iur-age and facili.ta~e jQmt; ~lt'a.:
t .iorm ~t'I..\ , n F:Fi\ faciUtlos .. Md .Ml~.b'l(J mllogMir m.1~rsit1es-

. i va :?> in.st. - · o - "' , or ot.OO'r ~rt'lltl!nt aq,encies, tt:E Chit Di vi~ 
nf ~ iecrr may .;\Pf't'OW such d iw· E,>lcins upJO ins~ct.i<Xl of the a1!!ideJ 1Ua.1s 
of the [raa~~t.i~ ·non-£PA diver, ~Ollidin;J tho cdt da .for C(.".ttif'.i
cation of t!i.;tt diwr '.by tM lMti.tution he/shr! ~~oonts. is ~~abl·e 
to ~ in th:is ~ . 'lbe vislt.hYj m:Y!!r JllllSt lilt!!D have }Ecmi.Micn 
f':r:an n:ii.s/ hw diving o.tf~IC'.' and !f!Ll9t be ~ed by· an ftccidl'M\t i.Mtll::'«l"l.Ce 
pL:!n by his/ihe:r: iJtlStitut:ion. ()lestioo.s in this - ttf!k'.' ~J.d te d ~boo 
to the- Efl\ Div.ing S<Lf@-t,y CCmliittee. 

OW? ll10 
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a.. O!rtificaticn. Each diw.r 'lilt'IO ls .m'I enployee· of th! o~s~ 
fhv.kuwent.arR"Ot.ection ~ lt1U$t ~ ian. EPA. ~tlf·tcaitl.on u.t the 
l evel of tM dive .being ~~.. Efldl rJC:n-EFA di.Yet:' ~ in .ai dive' 
under tha auaplcies of ~ny rJ'A faci ll.t.y nust have a. ee("t.lf ica~• CDTpl:r
~ 1~ tQ EPA. oertlfimt1cn &en the- institutic:n he/she ~~ci QQ file 
with the l.hit Divirw; Off!~. 

ti . Li.mu .. 

( .l) AU diws ahal.1 ~·l!.oy opi!n cl:rrult s:1BA. using mfiP:'~· 
a.tt' mless othecvi.ue speoifiedly ~~ by the ttii t Diving Officer 
in 1ir1ri tm;· .. 

( 2 J· AU dives ~ 1 be within the no d;:a:lll!Xe:Mi<;l"'t limits as 
specifi ed i·n the u .. s. ~ ·~ss.ioo. Table a . ~ there ts a ~l 
fo d i.vcs ~~ this li11iit thtt di~ !rnlSt oo "PP'~ ln Nlvanoo 
by t.h12 Divi ng Sa~t-y c.amti.ttee . 

(3 ) !ft:>· m lo div l03 'Will t:e ~mit:te.1. 

( 4 l t-b di·vi~ wiJ.l tie C'CiflC)uct:ed "!'ithou't ~ !'Ji.bn.itt..al and 
aiu t::m ·r;i'ZQJt iQl'I. of i;IJ Dive Plan .. 

( 51 n~ di. w ~oe0!:U.n;1 ttle l.l l) foot depth vi! l be ~:r!Qi tt~l i lfl 
·i::ne ~~n~ of a 'lli\Orki.~ ~n.i.on ditvtiie~ atbli~ °b}'' t~a 1.n.ed 
p!:r.s:lnool. • 

(6) ~ i!IOO !Jl:'fder i .ce divln;J will ~lly not be :permitted .. 
Subm.i t all .ro:JUMlt.s to t:ht! l{hi t. Di vi~ Of riC!':r and forwcd copies t.Q the 
'Di vltq safety ~ t tee ·Cit!aiman .• 

Pl Dt:ves in wte~ df qr-eat O!pths, ~ the rdi~,.r :i.s not in 
visua l ccnt:act With. ·tt>e bott:-cq (ovet" oottan divcs l and •~e a di:ver 
c~ 1.d los,e h i PJ/hl;!r; orieota·t. -on or de91Cendi beyond! s a.£ l iJnl t..r;"' wU l oo 
om IL:K;:tOO with soot! :f-tt1!llS.hn for d irect QJntact w.i th tile 151urftme sLJCh 
a~ ~ txn~ wei ghte:J, line wi t.b delpth ·mart:i.r.gs . 

c . Dive "l'Cmll9;. A. standard SClB\ diving teC1111 ~~u 1i:;xina:i st of .~ 
""t n:imlm of J ll"l!!!!l"bePiJ~ the. Dive S\lp:tviS):r, the diver l':!OOdy, al'd the 
'n:~r . SOrre ~i."t~tieo:s ~y :requit:"C a. third di '!l'O·r in ttic wa.~et:' wt. I t 

., ... f2/l l/92) 
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"'lO tirre sti.:.1 l any di'lft!r in the ~te~ lQBt! viswil ·OC' tactil contact 
wltn .n l.®st:: ~ ott.M' diver.. If such con.blc:::t. is lost, etll.1. diVl!rs 
l'lltU~t irmt'l!Ciately surta~. In. t.he ~ituation. requh::u19 diviliJgi fra... a 
boat, the wsst!1 opccator 's IX lnciplc resp:insibili ty is for thc!-
~f e ty of hisfiv;:!c- v@:SSC l aid ibi 1CJCaJ?1nt.s ~ •terioe, ~.l'Y ing (;Si th? 
si.:ze o{ tlW? vcsool a~d the c::iondlt.ioos. ~ it !My M ~ i naprropc"iate 
by the uiit. Divi~ Officet", the· O·iw Si..fp!Ni~r. ct' the vc~l QPOt'atoz:o, 
foe tilt!· l tter:" to se.~ lso as tm ~t". ~ tbis is t'oo ~, 
tt Di~ SUp.!rv l9't."' wil 1 advi:Eil! the vessel Cl,[Ei:'.'lltior . to the safety 
~cautions ~r~cHiOOI in this Oiapter~ At the di~Ucn of t1le a.it 
DiviRJ Oftic'et", ~ singln dive~ PBy enter t-he wait:el" if 1~ t~ 
f!t"'all! the :surf a~. l~r f a fully equiipped stand=by divec- must be 
at the dlYe a;ite ~.Y to 9ive i lll'IE!di.ate acsist::ance. 

d. ~ui~t... Ml i terns of oquiprent sh~U be visually QJ1d apn·a-
t on 1 ly n:s~cted l::i! furo each actual u&! ar'KJ fflUS " he in p:-~r q?erati~ 
candition. All di'UP.' t~ ~rs sh~ll be f.amiH1n.· with tlEir ~.. 'f1le 
fu, llowi:.~J equir.mmt sNtll ~ Pf;"escnt ,a,t tho dive si t.e fat:" all dives. 

t 1 J ~r~ 1 J!..<iu.1.pre-nt. T 

~Cl!) Plotljtiofil/rli»yancy Canpms.atiori cevii::e - C.ch. ivez; 
must fi«!ar <Ill •¥Jeq\lat flotatia'l ck:v'ioo ~pable of bdng f iUed by t 
1u. ~ '., lllC!th:Jclg; . 

,(", TanJc name.as and ~iqht Bel ts - imst ha'il'e a quick 
re!lr:MSC rechanism. 

(c) Tank: Pres.a~ Ga!.iqE! - Jnl.!St 'be worn at .all times and 
lfl'Oc'll b:rred frequent::Jy. 

(d I Depth ~JiJqe ·- ,~hill l -~ by each di l.K.i'r 'o!'lle:n div lfl:J 
in unf H at" t.crdtoryr at unkrlO'..'tl t ' pth, u1 ~.:is of great. tidal 
U uct. 1t ' on , n are~!j .of mt.."ll'en bot.tu11, o:t: L 'Ider .my other a;1ruhti.on·; 
~ tch miqht o ust! t1'.le d iver to exoe~ M s:;l: r plannoo. dilptb, 1t is 
rL~IEf~.fo ' that .a depth 93~ worn dur inJ all di Yil"Kl cp.H:' ti~s. 

Cr.!l Div.i ·~ W;ttc::h - snall be worn by each diver in s t u.a
t.ions W"lece there ii> .any 1 ke Hh:xxJ of e~·ceedl09 the no de~-ession 
limit. 

( f) ~p:-ession Met.er - sh41.l not lbe ust!d. in Heu of 
pr:~r plru'lnlngi of the di V(! and t ~~Pil'XJ at the d i've st t;.e. 
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EltA DIV.Um SAFETY 'POLICY 

MA,NUAl 

OCClJIPAT:IOMAL 
HQLTH A!JO SAJE'IY 

{g) ~ - shal. l te wom by each diwi::' r Divers can 
beOOl!E! dis.x f@nted in d ir:ection at a ny ·pth . 

( 2) SUW?n PEiE;a'OOt. 

(ti) Di w Flag ~ ~n iil.P{Xq)C iii.ti? nll w · lat:} sb:"tl l be ~ ait 
all tines~ 't1li!!;J i~ ~lly ct:"itlcal ~ile act ively diving in ~as 
.&ubject. to boati~ or othet' ha:lacdoo!; tt,affio oc 'olflen r.equi.r ed by' l~l. 
.recfelat:ion.. M ,~1.ate dive Elaq is a 91lldrro ·t'ed Utw;1 with li wtlib'.' 
di,aqonal s b;i~ at l ll!a&t 12" &q!Jar'e (de-~nd.i.RJ m th!1 c i?.C of ~ 
Vi!sl!lel) in. all '11\'atecs excepit: those fn-:,qoontcd :by internati,Clflli! traHic .. 
l n thla ma! ,- tbe tntematio~ ~ £.lag •l\J.pna"' wil l ~ <1150 uS(_id . 
In. any case. d i vem will ~ ~iry -cf.fol:"t to ,ayg,id divifilJ ii\ a~ 
ln which tr,af f ic '1«.'!Uld cause a aafety Mzat'd. 

tb , Pitst. Aid K t - .. 1a l l he approV\::.'d ib1 too Lni t Is 
p~sleian ·li\tho .terfomis 'the c11Jooal physk.11h;. A ~· oE the ~l'.'i.con 
tl3.t.h;x1al ~ Cl'OGs pd:)l i~tion •. Standarn. F'i t:"st Ald ~nd Pe.roonal 
Safety shal 1 ~ includ:!tl and . C'Op"/ o ~~ l"J.li\A/5ea Giant"' Boo~., 
Fl a>t Aid f:or b'lt.e-rs al'\d Divec-s. A. :!iCl ~11: ~<:y Q)i(yc;Jel1 should 
ca ~:td. 

t c) Lad ·r- - snaJ. l be (Z'OY:i ·xJ ·n di v·i rLJ frCKi J . :i Sr_· l 1 

dac'k 01;' other :sur fa~ ~-icru cl v~t ion a l~ the sut fooe oC the 'lilla~t' 
~ci9!nts 4 d i Hictalty to tb? d i ve:c" ,. "fhir: l _ · ~ r: llU.Lc;,t ex.t ~ ~uC fl.c - ,~it:..ly 
lbe,low the 5ur:face of the- 'lilater. to supp:;>~t t:he dh~t:' ~ifo !iitUl in ti:Y-
\<ila~r~ 

(d) ~:foty Plan = a o::>p)' of tlli.a Di.vlni:} safe~ Cbaptel'.', 
tM U. S. Ha.vy ~ssi<:11 Tables and cimrgency ;;. id! in fu.aMtion sMU 
be pt""esent at e.'.Jch dive .!!;;ft. r 

(al catllTU..f'I: icri.t ions - at Mclt cl i w ~ i te, ·sh:>ru or- V<: <;: l, 
l·~t:ed beyr;;nd tile' ra~~ of other r:ell~le va.i~ 'COMIYl"I- c.~tiQO, ., 
~y r adio 14ill be ~ided foit uoo in, ~ni~ B12ttJt?nl.r"Y .~id+ 

Til f2/1V B2} l] 
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MA HU Al 

OCCUPA'rJCNAL 
tEEl!Ul'tl AND ~ 

C !.AP'!ER 1.0 

e~ 'Ihc· Dive Pl.an~~ Di;.;en are :required tD 10!) all di'lleS,. 'lbe 
EPA oi·vl119 Plan/Gij W0 be irtltia-ted b;y the ~i~ Dive SU.EE"i:-
vitoi:' oos.ir~I¥.) to o::o:ILJCt a dive arrl amitt1ed to the lhit: Dlvlf'lg 
Of ficet' for ~~1- l\'ftel'.' tho: dive is eo11pleted. oota.ll!; Qf till! 
dive llifill be ~· cim the Dive SL.ff1C:LVi~r -w-ill ~t't.ify that he 
~,t.ions ot the: ~nual ~e adhet'ed t:o· 8M submit it ~h :nr.w:U:h to 
t.'he Unit. Eh vi~ Of fiMt". 

O IAI, tO 
PAR 

TH 

(l/11/ .) 



mVI~ru. P.R'.Jmcrl(N 1Gi1ilCY 

AfP.'flllOlX: A 
CCClPM'ICNAL 

llfZALnt .A!m ~ 

i. O!r'=.ificat.i(;S'L.. :t2id1 diwr tfi.Utit have a wlid! EPA certifiatia\ er :EPA 
equri vtiJ!.E!r.I t . 

2 . solo Dlvin,g . tb one· ~·:.' d i w m.at~nded' . 

3.. ~~ Li.mi ti!:. Di~ $1laU not. exceed l JIJi foot . ~ls for 
pla11ncd~iw~ m depths Cj!C'eateC' w" 130 feet will ~re wdttet' 

·a?I~al by the! !:hit Dlvi~ O.ffi~r or rdesignee .. 

<t •. . !l!~'f!~i·~ T4hl(?S. ~~ession tables sh;)uld be ~i~ for ~ 
by a pt!IQ~ogl:'ap.tu.c netb:>d "iill.1.Ch ~p.t'oduccs an egct copy. lif tb~ 
ilil:tthx1 .i ~ not av. ·Hable·, the11 the band ~ied ~w(?S .stould be 
~~ for al:lCW:'.'acy and :i:iqned ~ sever,al peC"5alS~ 

5 . ~~~sion Dives, IJi:virg act.ivi t ies W'l ich (! ii;.~ t he Umi ts of 
~ca;npr~.sslar1 l'llUGit oo ~ i n oova~ by the f:F'A Oivi~ CO!mittee. 

G. ~r-not.ti001 Di vr:~ .. Oi . s in W9.t.e~ 'io'here 01 rH '11'er: ·CX!iJld sense a lo!Js 
or QC i nit<. t 100 or desoc."lld ' low ~:fe· - -ving ~epths ai::e to ~ t(X)M;idc:red 
m r - .bo: i!"n i !!i., · (Mer-bot.tom dives sh<)H. t _ 1 · · ie5S. ~ d1.recit. 
cont.act 'ill i th 'bli • · ·.Y.'r'f oo 9 ill\.~iJl'l.t:i?l i.n.~ , :s:~ as 111et. ~b , " . - r .l<.ed 1 ine 
Sill!ilZ:lll.ied ft"cm .:i surfa t.'E!: floot , or pth q Utj:S for.- a.LL pa:rt.:ii.dpants# 
i.1111kh ::ien 1 .. th"" diwr w determi~ ·wh!:!>t:ber as~msioo or descen.s:i~ 
occt.1r-s . All .. soch di.\lers - :,;t. t:1p • ! wi h ai boo-yam:y r:anp!!n&ati~ 
<Je.v·ice· .. 

7 ~ IWt 'Tending,. l).lri rg di:~ b@ycrd ti'Wiml'li'n:J distance h>tJD ~ce or 
ttm> fo areas of strong ~ts,. a smu boat with a qmUfied 
,gperaw.r wil 1 t.erd the· dive-I'.' •. 

8 . ~~"C~i·M ~:r. "the locatLon r awl.lab.! 11 ty· and te.l~:te 
m.r.:rtier ·o· all a.crx!ss;iblc and oper'able ~sitn Ch~ shall · 
mainta in by . he dive !!f~C\r.i90r ~l'o i11Stnii:ts the dive team . 

9. ~:r::'ge~ ProcmL.tti!!s. 'I1>e . it Piv1'r1.q Offic:er •. with ttie till~! 
·O.f. &" EPJ\Pv1rg $.if'"ety Cam'litU."Or t.dU prcs.ct:"ibe • rgency ~urcs 
t;o. oo U'Sed .in. ha~ U:ng d iving-re la t ed a.ccidcnts; i n t:he .,-r;ati anal 
an!ar am a.1.1 dive·t.'.'S .shall be· familiar wi U1 ~ pit~.. Ml 

oot:g1.:;;"fl.cy 1 lsts nd pl"·ooedw:es sMl 1 oo · rva i lab le .at. the d i ,,e, 
lOCD.t on . 

10. ~i~t ttid! Training;. All divet:"S stxiuld biiiYe a~qriat:e Fir.st Aid 
nd CPR trQ{ningi. 

11' 111 
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MANUAL 
' 

<XrlJPXl'I~ 
IEM."111 1llll SAFEI'Y' 

11.. BJllipreit.. 

a. Ll.fo ~. Open circuit SOJ8A. ~ ~ e.sscd ~1r. Ghal l 
be f;iitandaCd. Othei.'.' tj!p!!c& of ~t (i .• e. ,, :surfaee~1;1pplied diving 
eq1,:d~t,, cl~it"cuit t'ebrea.thecs • . stmtlclosed! oo:lt.s or ot~ tyres 
of diving appat:'abls ut.Uhing gas tn:b:tu:re.s~ :my be a~ f'°'I:' use 
by tt>a .fii;.vi,ng sa£ety COi'ltrtitt:oo- ~irrrian. IniH.vidi.aals ~!>tiRJ U9E! of 

1c:losed~it"CUit ~atlle:ts, ~dosed a1itsit Ct:" o·tber types. of equril''"' 
:rMnt Jiwst haw be.en trained w qtBli.fied iri the> LISE!! of ~ ec.Jt.d.~t .. 
Dive ~~rv!sora, $hall also ,be! ttlli~ in the use of sUiCh equi~t 
al'Kt .shi;lll be ~ tei ~ist i11 c;m;e of an Bri!!ri;,et'lcy. 

b. Han'tes8 and ~1gbt Delt. All harness and ~ight bel~ L!!U5t 
h~ ai qufuk rele~,, o,::ie~li--.by a 5~le JIQl:.icn :by either lhan:t .. 

c. Plotatitn Divioe. El.Ch di'll!er mi.ail ~ a_n adequate i n
Uat~le w.st ex" otbe·r flotation ~vice. 

di, ~· An l!Q)erwater:: ~ss s'ha.H . bi!· car.doo by ·t:a.ch «hwr: 
lolt\C'n.. .in 'tfuqf _n ion of the: Dive ~rv ioo:t ~ lac·k: of Ll'Kl!i!niilt'!!c 
O['ientation is .1 ~.1 y t.o c:x:c:ia: mid 1 ':l er. · t~ tl , <1:ra 

e . rl!! - th ~~· On!~ ~:ri..ote"r' pth ·9 _ : sh.!!iU be carried! hy 
eaeh dii ~ & di.vf:ng in an a.riea o f unknc:Ml depth o.r an rea; O· · unewn 
lbottan contours ~n , diwr im l9h reasotlably e·icoeed the planned di l.-'°E!' 

ck!e_th. 

f., ~~im HB~r.. Ille . of de~essioo, met.er:s will tE 
a.utb:ld <2eClt ~¥~ Di.ving ~f~ty comn:ttoe Chaiz.iMn:~ ~ 
~ession oo·t.ern Wi.l l not be used for· di Wf;; "'1.iah ~W.ce dec:nu_p:osston 
stops. ~cicu:~s:&l.on imt.ers. ca oo WK'li · .a_n a ltern.;11ti ve rm.etl:!od iof 
d!tC!L"lninir!'l the aill.O'i!lliilik! tim! .ttt dapths before dec::r:t.<!'\ft"e'55iort stop .is 
r:equked~ In aU 1r:;ase5 at. lea~t twio rreter:s must be! i.iiSed ·s rnult..ari..eously 
with the croro cntSetv ;ti~ mettl'r. 1LJ&.."'<i w de m · ne the a UGWiillblE! di.VI!'! 
tl _ .• Dioccmpresaian, ~t.era iifRlSt t"Coa:.l 1brae ·E:'Wl."'t'' e -ghteen t 18} 
:nnnths by .a qt.E.lihed tedmidan,. 

g·. Di.vinq waitch. A dl.v i~ . ibe'h sM.1 be ~ by c.Q.c;ti IDe'JTi:>er:: of i:1i 

d.i. v.Lng te :m~ 

b . Divi~ ~la._g.. A diviD;J flag ·h!tl l bi,;:· sh;)ol..TI while ac;tiYe>ly divir:KJ 
in <'lrt!as sl:i6]4ict to• boat'ing 1or otht?lt.. hazardous tr.a.f :E i.e , 

10- i\- 2! 
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MANUAl 

OC'CUF/a'Ic:wiL 
UF.ALTil AND S.AEET'l 

f.. Ah: ~~· ti:) per.JOO 5hal l rcptt'Ab! ,a :!i'.l,'.M ai:r ~r 
wi thclJJ.t: tiavliiij1m:st'.read the in:st.cuctiomJ .~ assistied an opora.ttx 
ex~·.denca1 irti .its ope:itat.iQn. An q:ieratlo1'141 1cq shall be :main~ined 
f ot" all iEP'A .&:i,JM Q:;Qpressot"S+ 

l.2~ equi.e:nt M:l int~+ . All div1rq ge.a:r arv:t aca!~ry equi~i.t 
shall be ma:intained lll a safe op:tr'atingi COQdi ti~. HanufaetYrers ~ 
CIJerded setv ici ni:J !fYJ' l cy ahal 1 be ·oo ll~. ~:Ui(m!f'it in (fl..Est.i.onab.Le 
corr:U t.ion shall :tie r-eP!}ired, ovcrtmuled , or di~.. All f'efJU!llatary 
val ~s, depth gauigres, a~ ~ccmJCt!5sion mete:rs ~t be critically 
exal!Uned, cal lbr ted, Qr ~d fot' ~q by a cnTpQberi,t llEChank 
or ap~cpdat.e ~~c ali.s t: evory o iqhteen. { lB, rm:>ntl\5~ A ~ of 
t1E in.$pectioo and repail:' 't.'.i.11 t:e filed with the 11.hi·t. Di.vif19 
01ffice:i:. 

n. l!J.'t' TMJc: lns(X!ct.ioo te'Joo Test.i!'.?9~ "rbe interior of .au cyl ndc.>rn: must 
be visuall:l' .irn.spectecf Qnnu~Hy bY ii. tr in.ea pursoo: cyEndec:s sihaU be 
hydrc15tatica l !y te~t at ll!ilst e'll'e'cy the ( 3) years . ''Ibc ~tJ of too 
l!'lst t.es toost bi:! recorded on t.i tank. 

H~ l\it''+ Ta~ .. ·~t 11 • " dlm:.11d 1'ly with l:r - ·t"t fie s ~tirJ:J 
established afr standards~ 

'hi ll/J 11 ... ) 10- A-J 
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UNl'TE·O ST A TE'S ENV I RONME.NT AL PR10TECT ION! AGENCY 

EPA Oi vfog Phys ka 1 Ed!Yri na;ti cm ChecU i st 
Jim ·Patrick 

D1 vtng Supi!Tvi s.-or 

Orga.r.1zat'lon ~~~~~---------~~-----
A. tOP.Y of' a 1 l pJJys t cal e~1n~ t ion 'reports wi 11 be ·subm~ tted to the- I.in it D1 vi ng 
(}ffircer. 

Physical exam1fllattons s'hould be- r~~"°t'"'d on the fo1· 1owin~P 

() l. Repor·t of Hed1cal [xanrif!!'tion,, SF-88. 

[J 2. R@pm-t of !Ml!di Cil 1 HI s·tory' '.SF-93. 

All f"e\POrts :s,h,auld be C<M1PLIITf as, describf!'.d. by NnAA Uh'ing ~dical Evaluation 
Cr1 t~·ri ii ( ll:eyec~ to :Sf-SS,) • w 1 th PAlti JCtJLAR PiTIEt(T !ON to,; 

l] J. 

Cl ~· . 

[] ,.. 
~. 

CJ 6+ 

0 1. 

[J s. 
[) 9. 

!) 10. 

' -

12. Lead RestiruJ EKG - Req 1r1 red! f·or inH1a1 o~ rtificatfon and 
Mn 11'1.Y ii!!fter age 35. 

Audi ograi1r1 - 'Re.1:111.11 red f'or i" it 'ila l 1c:er"t 'i f i u t i 1on ilnd e'ller"}' 5 y·ea rs. 
there~ ft.e·r. 

Chest >>ria!y - Req,u ired fo·r h1itia1 cert Hicati ori 1 lb i - anl'luill l l y 
un ti 1 ag~ ~o,. and a nnua 11 y thereafter. 

S 1 oad Pressurre - RE!qufred 'f'ar ,1 H e:umi nilti:ons; ,. 

ke i g,ht !nd We·tght ~ Requ·ired for a 11 exa~i nati o!lS. 

SF~88 rtem 177A 1111rted qua li fied for divfog_. 

Date of Physical ·- Requir.ed o~ all repoir~t f,o•ms .. 

Si gM tu r~ - 'Re,qu; r~d on All r-epo'r•t lfo~~; a H s. ~ g~at ll re bl1 o · 
f o.r bot1' tP~ e)(ami r.d ng ~hys. iic i an, and the e amine~ s i;. 1,1 l d be-
completed. 

J have r~"' i1ewed the a tUched i;i hy~'.i.ca l e.lliil!mi miarU oil report and cons id er" t 't:. t·o1 t'>e· 
comp le·'te. There are no abvious. om his ions nOl"'· 1c!bvfo111s i ncons.i. s te-nc:i e:c; with th.e
,NOAA Diving Med ka l £va i U.?J ti on Cr 1 terr·I a. 

Slgnature of UCO Dat..e 

f-l.0 



IWDO OJ.VER INFORNff10N SUMMARY 

11=1 N:OAA l=t 

1=1 ff OS 1=1 HQ 

1=1 ~MFS 1:- 1 ERl 

Name of Diver 

Date of Birth 

TflAI M:I tlG & CEftT lflCA TlotiS: 

Oper.ait 1 ona l • 
~~-~~~-~ 

(}r ,y~Su it: 

D1ventaster~ 

Ch limb. fJ'4)e-r; 

!EMT: 

DA TE OF LAS t ~ 

Phplca.l 

~~--~~~~ 

Chest X-ray 

E-1 9 

N'<m=NOAA: 

Name of UOO 

Po 11 uit1ed va ter : 

Surf ac. Suppl 1 ed: ~----

Mixed Gas: 

Open Bel 1 : 

Ot €!- r : 

. E~{i Audlogrrc11111 



DlVER RESUME 

6. For each year" you have been divillilg. 1 Ut 'the 1t1pprax·imate tot.al m:.1mber uf 
(l i yes and tou 1 bot tom t S me· 1.ou have -comp 1.eted ( e·x T 1970 - 20 di ~es - 10 hrs. ) : 

7. ~ and addiress of perso ru; whQ ~l!ln ~tt t to· your d:hh1g abi H ty ilnd 



PARTI: 
MEDICAL EV ALUAT ON CRITERIA 
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A. EiQU l l?KENT V-ORN1 

APPENDIX F 

IMS IC DEalHTAM J'MA TI Otl l'CtCICEDUR£5 

ANN1EX l 

LEVU A OECOlfTAM [ ~.n ON 

TM'te fil11 dl(;ontaminath;in prOC!:dure outltne<l a ror wonket"S 11'11e41"~ l\g 
l 1e-·vel A 'Protect.ton h1 i th t.a1;u~d j oi 11ts be tweern g l GVl!S. lboot'S , and sui tl 
consh.ttng of: 

~ Ful ly encap~iu 'h t. i n .. g su 1 t ~fi th t ·111 teg.ra l boots and glowes . 

- Se1 f-contatned breathing apparat.u<S. 

- If ard hat. ( a,ti on.<a l )· • 

- ~fiend c'" ! -l"es ts tant , stee-l toe and s'hanik boots. 

lnn@tr and w ter- gloves. 

1B. PROCEDURE FOR FUU OECQ~f llM r MAT CON 

'Stat. on 1:, Segregate-d £qu1p.ment Df'op 

Oepos it equ t pa!nt used cm ~site {too 1 s. •. s.a!lllp l i ng dev i c~. 11Ad: con.tat ner1 ~ 
morl'f tcll"'lng instru~nts, radios 1 cHp'boards, etc. l C>n ~las Uc drop cloths 
or 'fill d'lf'fe.re:nt container$ ~hh plas.tfc ·u nef's. Ea.ch, W'tH be 
c:onta•inated to a different de-gt~j! .. Seg:regation at the drop reduces tfie 
probab i 1 i ty of c::ross.=C<Ontatr11 mat.ion. 

Equi p~n·t : var101J s s iz:e cont.a i ners 
pl asU c: l ii n,etr"~. 
p·las.Uc drop cloth!. 

Stat i c-n 2: 'Boot CoveT' a1r1d Glove ·wash 

Scr"ub outer lbaot covers and gloves wHhr ·deco-n 'S'O·lution or Cletel'1ge-nt/ 
water .. 

tqu1 pml!nt: con tat tu?t- (:20-.30 ga 1 loris l 
dee an s0r·1ut1 on 

011"' 
detergerit wa t!!r 
2e3 ·1ong-handle, S,Oft~bri:stl@ sc:rub brrush~S 

F-l 



s.ta U cm 3: l8oot Cover illld Glove R:i 11s1e 

Rf ruse· otf decon ~o'lution f:ro Sutton· 2 us.ing ODplaus amounts c.f w~ter ~ 
Repeu. .u: 111Bny t1i s as nKes~ary T 

IE qui -'1t ~ ct011tai 11er ·t 30-50 ga l'1l 011 s) 
or 

h fl g'.h-P'r '.eSSl;l:f'e spray 1.1nt t 
water 
2-3. 1 ong-hand1 -@' ,~ soft-br·h tJ ·e sc·rub brushes 

Station 4 · l'a:p@ Re.oval, 

Remove tape arourtd boots ~nd 1gl oves and de·pos it in r:l)ri ta hier ~ith pH!s tic 
Hner. 

Equi pmeot = con~i ner C'2ll-30 gai 1 l on s) 
rpl a:st1·C' 1 t n@'f!"5 

Stati 011 5·: BOO·t Cowerr ll:emov.al 

R:!i!tt1v~ boot co111!l!!rs . nd ~pos U: fin conta.1 n@r wH:h iphst i c 1 ht@t' ~ 

fqu.tpal!!nt:: con1ta1 ne-r ( 30·- 501 1ganonrs) 
iµi.a·sti c H !J'l;ers 
bend11 or s tco l 

A;emove outer gloves. andl deposit' fo conU.hie·r 'With plai$tic:: H ner. 

£q~i pmentt container U0-3{)J i;,fiJ1 l ons) 
plil.S'tlC l~nHS -

St.a tHm ?.: Su1t/S.af1et;y 6oo·t Was o 
ilttiroughl,y ·wasfl. fu:Hy enta!pS1.n at i ng su:i t 1Jnd boots. Scrub sllii t aod lbOots 
'MIHh 1 ong-handl e. soft-'brh1tl e 5crub 'IM'1J'Sh and. cc.ip11i cus amo1:mt<s of decoo 
st"l u'tfon •Cit' deU!irgent/lllit'terr. fti!\'Pil!il t . as many 'ti ~s aSi M~ssa.ry. 

IEqu~ pme:nt: contaf ner 1· 1t1-5iO gill 11 ons l 
dec:on sahi t ·f illn 

·Di" 
d,~'tergMt/wa ~r 
2'-3 l Oll'i;g ~ 'h~ndr\ e.. ~·f ·t-bd st.1@ scrub tinn:h..!'.s 

.S·ta t ton 8: Su'fi t./Sa.fet;)'' Ooot 'R. i nse 

Rinse of·f de<c:on :so 1 u·t :hJlfll or detergenitfwater uisi 1ng ·copi OU'5 amount~ 1of 
!M'a'li!f'. Repeat i1S ·""1 U me-s a·s n@c~sH ry T 



Equf pment :; conta1 l!i'lel"' ( Jtl--50 ga 11 ons l 
or 

hi gli-p~s!:ure spray IJlfl it 
wat!l!:r 
2:~-3 lung -h.and'le~ ~-ft-bll" 'l~tle scrub b-rushes 

Statio111 g ~ Tank tllan9@ 

If -worker leaves E.:ccl us i Oti Zon@ to c:hain·ge -at r unli: th'l s; h: the 1 a.st s.tep 
in the decantami nation ptoi::1!d11 re , Woll"ter • s a. i r tank is exchanged, new 
-01.1ter gloves a-nd 'bClots covel"'s. don 111ed. a111d johrts taped~ Worker then 
f"ecturns to duty. 

'Equip.ment : afr tants 
ta:pe 
boot c:overs 
91 l!lllleS 

Stat 1 on 10 • Safety B.oo-t Re _ r;a l 

Remove s1f~ty boots and dt!po.·~it 1n containl!·r -with rplas.tic: Un@r. 

Equ:1 paent; con ta. t nl!r ( 30-50 gai 11 ons l 
pl!astlc H111ers 
bench OI" s·tool 
boot j ilc'k: 

Station U: F'tfl ly Encaps 1u hi.ti n.g. Suit iui.d 'H:1rdl Hat Remova1 

\H th .a ·s~ htanee of l:l !!l. per, reJDOve fully &ncap-s.1,11.l at ing ·s.l!Ji~ 't ':and hard li:1t) r 

Hang suits Olli rac.'k or ·1ay out on rit'ap cloths.. 

!qu1pment: r~ct 
drop clotllS 
bendl ar stool 

Stati<:m 12 :: SCBA. Ba.ckpack Re wal 

'lilht le ~t1Tli wea.rhtg fac-epf. -e. remo'll"e bac:kpad:. aJrid p1lac-e- on ta.bl •e. 
O·h.connect hose· fr-om regv i. a tori va. l ve and proceed 'to n&ict s;U t'f on . 

EquipOJent : tahh!· 

Stat1on 13::: lnnel'" Glove 'Wash. 

Nash ..-ith decon solutiOll'I Or" dl!ter-gent/watet that ¥11il1 not h1~-.m skin. 
R@pl!·at as many t iimes H riecess.aT"y. 

Eqgi pmient ~ b.t:5"[ n or bucket 
detu111 ·so 1 ut ion 

det.egent/wa t.1er 
sntaU table 



Statiio-111 14t lnn@r Glave R~ns-e 

R. ti nse with water. Repeat as -~ t1 nes as necesury .. 

Equ 1:pmen t : •il'ter 
'buin, or bucket 
s.naH table 

St.aUo,n 15 ::: F'ac~ptece Rmov.11 

1Re«io·ve- f'19cepiece~ D!!posit fo conta.1ner -.i!tt'h plastic: liner. Avoid 
to1.1chi n; face wi tn ff ngers . 

E.q11,11Spm~,nt: ·contalner (30-50 g.al.lons.} 
p 1 as.th: l i oi:rs 

Station 16: Inn~r lil ove Re-oval 

Reaoveo fonel'" gloves and deposit tn eonta,1ner ""nri, plutfi c l1 ner". 

Equ i pgmnt~ con'ta, i ner ( 20-30 ga 11 ons) 
pla~t1c Hners 

Stat:torn 1'7::: lnn~r Clotht11:9 i;tetni)va1 

'"'enove c1ottl'tirng soaked with ~rs.ph·at'lon. ~ 'Plac~ in contatne·r- 'WHh ph:st.ic 
H ne r. Do not wea.r i nmer cl otlii ng of'f ·-sU.e s h1ce t 'tlel'1!! is a pos-s 1 b1 H t,y 
th~ t Siiia 11 il!'l!Dunts of conta11t narnts might lilave been ·t.ransff:rred in re1110vt ng 
f u Hy e nc~f!Slt 1 at1 ng su11t. 

E(\U f piaeot: COl'llt!l i ftl!f" (.JO-SO ga 11 on.s l 
pl asUc ltner!i 

Station 18 ::. Field 'Wash 

·snower if tri' g:fir11 to:id c, s'k 1n-corros1·ve or sk i'n-absorbab 1 e ma t~i"'~1' 111 ls ar·e 
t!'l~l'i or suspected to be Pi"i!Sl!nt. 'Wash !hands aind fa.cit ff shower h no't 
.av a. i hrt;-~ e • 

E·q,ui pme111t ::. wat~· r
soap 
s i 1 table 
ba.51" 011" bucke·t 
fl.elld 5howers 
toiweh 

'Put on dean c:11oth~s ~ A dn:ss:lng tl"'iltler h needed in tncle.ent ·weather. 

Equipment: tib1es 
t'ha tr-~ 
l ioclcers 
c·lottlies 
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Sltuat inn l: TM- f ndii W'i dua 1 enteri 'n9 the COntam, ~ natt OJ1'11 A:e dt11c: t f on 
torri&r b obser-W'.ed t:o lb@ ·grossly c:onUm!i na ted or e:ic t relfie' l y to:d i: 
sub·stancff ii fie· kl\Own or suspt!:e te.d to be pr@~nt. 

x 

x 

Situaitioni 2: Sal'M!! as SfttH1,Uon 1 e:iccept ·f111d1vidua.l ne~ds ~11\11 a~ r tank 
and! wli 1 n'turn to h:cl 1u sf on :Zon:e . 

Situation, J:: huihidual enter-~ng tihe ate is, •!!!:1!.pec:tedl t1J1 be min'S - 1H1 
conbi1nat'ed.. btremely to,..:'iic 0-1" stin-corros·ive aterh.lS .i!Jre not 

19 

~ 

ipl!"IM!iHirt No ·OU t@r g'1ov~s o-r boot. at·•ers a:r-e worn~ llfiin~r gl owes ltfi!· not 
conrtm1 •Ht ed • 

. Sj~ation 4: sanie ,as, Sit~atfon J exc@pt i ndh fidua:1 needs new i1fr tAn 
ana •~ h return to Euhudion 'Zone,. 

-
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AM~EX 2 

lE''IEL B DECONTAMl HAT Wfi 

A. EQU:lPMEllT \lQml: 

Thi! fun dec:ontom1·nat.ion 1»"1oced1.1re ou·tHned i is ·for workeris w9rh11gi 
Lev@l B protection (w~ th taped joint~ t>e·t.ween glov·cs., boot .. and su:tU 
co11ststtn9 of : 

- On.·e-p·tec@, lhaode-d. cnemical=res:l·!litant splash w i t . 

- Self ~ontained bt-eathf ng apparatuis . 

- 'H'ard hat .. 

- a.e.t c~l-res ·lstant, steel toe ia.nd stt,ank boots .. 

-· ·e.oot tover"S 

B. PROCEDURE F10Q FULL DECONTNitlNATl o~. 

Statton l: segreg;-ate'lt Equ i pmen • 'Drop 

Depos·it ee(Utpment used on- s1ite ( too'ls. 1 sampHn.g ch!v,ces and c:ontah~ets 
manU.or1ng fostrumeAt s. ra.dfos ., cHrpba-ardJs. ·etc. )1 on pl .uU·c ·drop c:lottls: 
CH'" fn df ff el"ent (;Onta1 ners wi th 1)1 iaist:I c 1t nt'rs. Each wH 1 be 
0011ta111i n.ated to a d'lf r.t·r.mt de--gree . Segi"f!'9il Uan a.t. the drop reduces ~e 
probab1l1 ty of cro·ss-c·o:nt.a111t na.t .t cn11. 

E·ct'-' 1:11J~nt: war1ou:s ~ii ze contal ners 
plast.1c 1 tn.ers 
plas.Uc: dro-111 clot.tis 

Stat1 cm :z ~ lkiot C·oveir a.nd G,1 ove Wa.sh 

Scrub outell" boot coYers ~d glo"'~s, ·with: decon so1 utfon ·Oi" det.ergeot/ 
water. 

Equ 1i piM!n t .:; can ta• ner C 20- 30 ga 11 on s) 
d~con sol 1ut1 on 

or 
deter"gent 'llfa. ter 
'2-3 1 ang-nandfl e.. 50,f 't-bl"1 stl e sc·rub bru s'h-es 



Rinse 01ff de-coo sol ut ion f ro11 .Sta. t' an 2 u !'.1i 11.9 ·cop1 ou s; a~ · u:nts of water. 
l 1!J>Ht a~, m.u1y u s. as necessa'P"y. 

Equi p!Jte!'I t: C1Qnta1 ner ( ]0.-50 ga 1 l ·tHllS l 
01" 

lni1 gh-pr,Msurre spr.~y unit 
vatel"' 
2·~3 1on.g~1:iand1 ~. soft-bthtl e scrttb brushl!~ 

Stati ian 4. Tape rtemow,a 1 

~et!!iOYe tape around boo, ts ~nd g 1 ov@s and dep as. ft. ~ n1 cori tai'i !'ler- wi tli phis tf c 
Hnerr. 

IE·q,uiipl!lent: containl!!·t [20-lili ga1 hmsl 
plastk lh1e-rs 

St4tion 5: Boot Cover RemoYal 

Remove hoot cov!-rs and deposit 1n coritaiiner wHl'i pl~s.tfc H 1u~t .• 

Equ 1 pmen.t: conta·f ner ( 30~50 gal 1 ons l 
plut:tc Hrter-s 
beoch or s.tool 

Remov·,11 outer glo~es. and deposit in co11ta.ine-·r w1th pl .ast'ic H ner . 

Equiprneqt ~ co~tainer (20~30 gallons) 
'Phstic: liner"~ 

Stat·iio:A '1 : S1111i ·t/ Safe ~Y ·soot Wash 

Tlh0:ro11.tghly wash m ical-re-shta.flt s;ol~shi su'ltt SC!OA, gloves .. and ~fety 
boots. Scrub 'l'fith long-handle· sort-bristle· scrub lbru~h ai11d ·c:opiou~ 
amounts of 1dec<1n ~olutic:m or det1?ttge11rt/watil!r. 'Wr-a.i:» SCBA regulator [if 
be1 t--moun~d. tyTJe) wt th pil as tk to keep out w.11 te-r . w.nh lbad.pai::lk 
.auetl61y !l\ll th ipon.ges or d 0 tin * 

Equ·pae:nt~ c~nta~ner (30-50 gallons) 
dl!con ·solution 

l)'r' 

de ter9e1't/wl!I tel" 
2> 3 l ong-'handl e .• ~of t-b d s. U e s.c: rub br"usl'le 
si· . 1 ~ buckets 
·sptmg-es or cl otlh~ 



Stat~ cm :a·: Sut t/SC18A/Boct/Gl Oile R 1in SI!! 

Ri n·se off dl!con so 111.l't'I o.r'I o,.. de-te1"9en1t/lilitter- us. i ng· c-,op1 aus a.ou:nts o·f 
wa.ter. A:ep~.ait n . many ·u mes a.s: nece$5al"'1. .• 

1Equ:1pa!!nt~. co:n·taf ner ·t Jtl-50 ;anons) 
01"' 

hi 9h-pres'.!li1.11re spiray unit 
llllatel" 
5lli 11 buc:k.ets; 
2- J, l oi"l.g- lhandl: e so ft.-bl"f s tl e SC1"U.b bruShe'5 
sponge5 -Qr 1C l othS 

Station 9~ lain\ C.hange 

1: f worker l eilves Exel us ii on z~me to cbaJ1rge air tank , tih f s is th!! last step 
t n th~ dec:antmi natl an proc:e-du:re. vo·r"k·e1" 's a 1i i" ta.nk i $ exc:l1rmged, new 

10utet glo"'es ri'!l'ld bOOt.S 1COverS do111nedt and jOh1tS ta~ed · IW0Tk1!!!1" returns tQ, 
duty . 

E<iui·pment ::: ~fr ~mts 
t~.pe 
boot (O'tl!!i"'5i 

l ·ove~ 

s.u. t. ton l rO: .Sa f~t;y Oaot 'Remov.t l 

Remo .. ve safety bo~ts and ·depos ft t in. con ta i nl!'! II' wt tni p 1 as Uc 1 i ner. 

Equi pmernt : coll'JJta." ner" { .30-50 ga 11 on s. l 
.Qlnttc U n;eirs 
'benclil or· rs too 1 
boot j ac:ik 

SU ti on U : SCBA 8a.C'kpadc; RlemQwa l1 

\l'hi'l e st ii11 we.a rfog f(ic-ep t.ece-. trelfiOve b-a>Ctpact an:d pl race o·n tabl · I!!~ . 
D1 sconn..ect hosl! from tegulnc:r u l \le iJ nd iJU"CCilH!d tD ne:1tt st11t1i en. 

Eq,.ui pme.rrt ~ t.ab l eo 

Station 12: ~ Sphs'h Suit R.·emovai'l 

Vitl'J, a.ss is ta nee of he 1 p~I". ti"@ · 'rll!· !$:p h sh su1 t... D@pos it t n oant.a'J nel"' wf th 
plastic ·1tner. 

Equ~~ment ::: cont~linel" (30~50 gallons} 
plastic 1 imrrs. 
bench or- stool 



Station 13 ~ [nnre:r- G1 owe Vas'h 

11·asn1 fnner gla111es; wt ·th d'iecon mluUon Or" detel"'gentfwa't:er that w1 H not 
ham skin. Repea.t a.s ~ny t '111es. as. ·nec·e-ssa·ry .• 

Equi'pment: dl!e:an ~luttan 
'011'" 

detiM~nt.J-wa.t@I"' 
bas.ili'l1 Oi" i:u.rd:et 
~ill1 ulble 

Ri n~~ i l'H'l~r ·g1 aves wi th wa. tel". 'Repeat as n,y 'tiift'lf!·S a:!i necesury. 

Equ i pa!f!nt: wat~r 
bas 1i n or bU.cb:t 
!illlall table 

Station lS i f~cepiece Re-oval 

R@move fa:C:i!il'I ei::~. Avo1i d touch-In~ face with g1 oves.. Oepos.tt in con U'h'!e I"' 
with p 1.ll'Stic ·1 in.er~ 

Equ'i'prnef!t: 1c:ontaf~er (30-50 gaHon~~ 
•p1h:sUc l'iners 

.S·tat iJ,cm, l61-: . l nner Gl O•ve Reaova·1 

Reaove 1nrt~ll" gilo·wes and depos 1i t i n cont.a i ner 111!i'th rpl ast i c H ner ~ 

Equ.iJIG@nt.: cont aii ner C2.0-30 gal 1o!"l:sl 
pl~stlc liners 

Stat~ an 17 ::: E.1tner Cl O·tn~ ii9 ~e!DQw.ai l 

R!mit!iv-e· cl otti i 09 ·~a~eod wi t'h pe·rsp1i ra.t;~a11. !Pl ac!!!1 in c~·u h•e r wltn. phsti c 
l foer~ Do riot li!IHr' 1nner clothhlg off a •s~te. s1inc::!I! ti'lilere is a poss·ifbflH;y 
'5ni ll l amounts of cont.ar.lina:nits ti·gh't: ha.ve b<e~rt ·transfer-l"elll in removing 
full ,y enc;apsuhti'!'lg suiit. 

Equip nit! co-ru:a i ~!!I" C 30-50· ga n ons l 
,h~t;h: Hft!l"S -

Station 18.:. field. \lash 

Sbol'!le-r· ii f ihi gMy to:ti (: • $Ii: i naC!llJl"'l"O:dve ~ GI"' s'k i n~absorb4ib l.: 1!1'1i1terh l s; are 
tcinown OI" 'SU:'SPetted to be prese.'11t. wash IJ>al'!dS and filce l f sh~~,,. h not 
i:HHabl@'. 

Equ fipiM'rliit ; 11lf.!.t cel"' 
'S-Oilp 



I 

Sila 11 ta bl es 
bast ns or- buckets 
fie 1" ~Oll'ers 

Station 19: Redress 

Equipment • tables 
clhaf rs 
1ockeT"!: 
clothes 

C. FULL OECOMITAHlMATrnlt (Sll •. U AND flHRtE: MOHFIC..i\HOHS 
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STATION tJUMMR 
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' l 2 1 3 4 5 6 7 8 g 10 u. u u lit lS l6 1.7 18 l.9 
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' x x :x x x x x x x ~ x x. x. x x " x l . . 

I 

X i x ')( x x x x x x . 

x x x x x x x x x 
i 

x x :C. x I 

.. 

S1 toatfon, 1 ~ The i nd·hhfiial 'enteri ng the Contallif nat ion "eductio11 
Cor~l dor 1 s ·®5.erved to hi!· ·gro·s.s.ly i:ont4rm'i n ted Or" E!i. t.T"el!M!' 1.)' 'lo:d c 
subs tanc·M are IC now.n or ~u !ipe(;'ti!d to be pres,i!nt~ 

x 

\Huatiion Z: Saine· «S Situation l e:<cept rnd'ivf dual needs nelftl ail'" ta"k. 
4l!Jld Wl n -rli!"Wm tll E.xc'lus.1on lof\i!! . 

Situ~ t'iion 3: badli vi c:luil] en·t:er·i 1119' ·ttie rCRC 15 re:1;iper: ted to be "l'i n.hna Hy 
col'!tar.n"a.tedT E:ll.t ,rell\lely to;ic,ic. or stf n-cor'i"'osi ve ""htt@'r""ia.h an! not 
~u·es.en t . Ho OtJ t~r gli o'l'es O'T" boDt t•Oil~r·S; a·r-e· wom •. fone·r gl ove·s ar·e not 
cof!tamii na.ter'J. 

Si tuat·i or1 4 : San~ a~ Sitl:lilt~on l e:ic.c~pt i.ndi v i dudil ri~C!dS .Iii~ ~ 1i r ta.nt. 
aina wni rretul!"fl to Eiu:.liusi'orii lone. 

I 

' 
I 
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lNEX l 

l)(Y£l C DECONTAM1 HA ntm 

'Tt:lle· fuU d!cont- - i t~on pf'locedure outH:rne d U for 'Wl!)r-kers. wearhil 1g 
L·eve '~ C pi!t-ote<; t ·ii(r ~w ~· t'h ta ·p~ j o · ots hetwee<n gl ov·es I> bootis;. ~ ilnd suit) 
Cil.:lttsfs:t1ng of: 

•. One ""p'iece .• 'f:tOode;d .. cn~h~al-r ~ ·1' :s-ta.nt '5.1)1 nh suU. 

• Ci1!f'll 1s:te:r e-Qu1 pp~d. fu H - h .ce- m~s • 

. ~ HalT"d l't.ait.. 

B, ~ PAOC£0URE f M ftill l'.JECONT UN' T lO 

S't&t_t ~r:i __ l ; Seg1ie.g:ated Equip ~t 'Drrop 

iD p,a,s.1t. equipment us,ed on 9 :s:ite Ct1ools.; sampliing devfces and contai ·n@:ts 1 

~ n1Hor-1i'l . .g f n:!:tru n,ts. •. r-adios.~ clipboards. , e~c.) or.ii phsti c dr"Ol3 c101ths 
or h 1 d.~fferent ·CJOnta'1:i'l@ts with plas.Uc liners.. 1Each wi11 be 
con.tra:111i naterJ tt1 d.i ffe reftl't ~gr~~ .. S!l!!!gr-ega t I on at ·the· drop l"'@'duci!s the 
p~b.aD.i1ity of cro~s..-con · inat·~n. 

[qui pment: waiM01,1s s:1 ze l(;ont. ~ m.@l"s 
plastic 1 h1ers 
p 1 a~ tic drop e·1,oths 

Scfiib autef' baot cort4!rs; and 9love5i liri!ith! ~on solution or de·tel"gentJ 
"•ter. 

£'.qui piment ~ co1111U foe'°· i 20-.30 9a 11 on s; l 
detOlil 'S01l1 i;it. fol!I 

O!"' 
detel'lgen.it. waiter 
:z,. ,3. 1011g~bandl e • '50ft~'tlirh tJ e scrub bnJshes. 



Statton J : Blaot CO\!er and Glave Rtn~e 

Rinse off d'.cctin Hl utton fromi St1.t1on 2 using ~opiious armrumts of wate'r·, 
A_,epNt as man1 tt'mes ars neces,sarJ +. 

Equit p1111ent: co1111ta t ner { J0-50 ga 1 ons.) 
(If" 

htgh ... preSSUir"e- SPll'll3 un.1it 
wa.ter 
2~3 long-l1N111n1:n@. scft,·brhtl e. !t-crub brush@s 

Staiton ~t: iill'P@ Re.aov'al 

Remove· tape: around boot.s. and gloves 4"d ~pos,H. i ·n contaht~I" 1111i'tih olas.tic 
line ... 

Equipment: container [20-30 g~llonisl 
'P·l a.sue 1 f i"ler5 

Sta.tton 5: iBoDt Covef" Re«i!Owa 1 

Remove 'bclot cov~n ~nd *'pos.lt in c;on,tain@r wttli plastic: l1iner .. 

Eq,ui ·J;!IR~ t~ c1onta ·~ rier ( 30-50 go 11 ons) 
plas.tic l1ineT$ 
bench or stool 

Station 6: Ou.t@r Glove Rel!IOv.all . . . . 

Aemowe !(1Ute1'" gl owes. itn.d de.posit ·Jn contai ne:r with rplasti t 1i ne,,.. ~ 

Equi ~nt+ con,ta i Der" C 20--30 gal 1,ons) 
pla:sti<: lt nil!:rs 

Stat I on_ 7 :: Su itlSa fety Boot vash 

T'hon:iug'h ly wa5.l'.1 sph·sh suit .an:d. '$1!1 f ety be · ts. . .Scrub w th l 1ang-han,r:n.e '" 
sc ft-br-htl@ scll"'l:lb br.us.'tl and cop1 ous •ifilJUnU of decon sol u't 1'on. or 
deteflgent/water. Repeat as •l'l.Y time's as n!C@ssary. 

Equ1pm!!nt: containeT (30-50 gallonsl 
d<&on solution 

or 
d~te-rgent/water' 
l-3 liQng~ha:rnd.l~, soft-brbt1@ ~c ·r111b brushes 

Sta·Uo:n B: 'Sui t/Sit f l!'.ty Boot Ri nse 

Rinse off dltcon so 1 uti on or de ·t~rg!!n t/water mrt ng CD?i ous amu~ts of 
wa.teT. Reoeu as •rw Uiaes. a5< nef;e5:iilr.J· 



'Equi1 pw!nt: mntil:i n~rr flO-SO ga nons) 
01" 

hi gh-pr.euure- Sl)Tl)' un,t t 
water 
2~3 l on9-handl e ~ SDf't4lir.-h:t1@ scrub brosh~s 

Stil.tion· 9: Canbt•n· or 11il'Sk C:nao~ 

If ·wo·t~er· 11eues Exch.1s.ion lone to change, ca_ntster (Ol"' 1maisk) t tMs h the 
1 ast s t '!fJ! t n the d!l!!contam~ n~ti or.i proc~durn. Vorll::.e'f!" 11 s C:illl'li ste1" h , 
e11:tl\anged • new ootel" glro'lles and boot.~ .cov!I!!" do11ne-.d:, and Joi nu taped. 
'W01"kieT tetltrn-s ti> du ty. 

Equiip1J1ent: cani sttrr ~ tiH" !!liUk) 
tap~ 
boct covers 
glov~ 

Station 10:: Silf'ety Boot R,emo.val 

'A.Move safety boots and ·cile1pos1t. fn container fltli th p1a.st1c liner. 

'Equi pme,nt: container '30- 501 ,gallons) 
plut1c l1 in~f''!. -
bench or 5ti001 
boot jad 

Station U:. Sph.5h Suit 1Retn0va·1 

ilii th a.ss 1 stanc,e of hi! 1 per 1. remowc sp 1 ash suit . Oiepos it in con ta hi.el" w-5 th 
plasUc Hner+ 

tqu.tpment: col!l!ta1n~r (30-50 gal lonsl 
bench or 5too1 
rpl il5tk Hner 

S.ta. ti 0'11 12.: lnne,.. G,1 o.ve ~.tSh 

\lai~h t nner- gl av~!: w1 thi decori sol uU O'i' or de t~l"Cjen t/watl!!r th11 t wi 11 not 
lllilm sl( in. Repeat as ntJny t iml!!'.!l, as. nec.~:sary . 

E(\u1ip!!!!!Cnt.: decon wlu.Uon 
or 

dete..-gentlwaur 
bas:f n 01' ~ud et 

Statior.i 13: Inner Glove R.iins.e-



Equlip1!1$1 t :: w.ilter 
buin or buc:tet 
saia 11 tab l e 

Statton 14 : f.ac·epiece Remwa1 

Rll!80Ye facepiece. Awof',d tow:hi ·l'lg fa.ce with gloves~ Deposit. fac,1-piece fr; 
co"Uhiel" 1d'th pla5tic:· Hinet-. 

Eq,uipment.: contatnPr CJD-!50 911lons) 
plastic liners 

Sta.tioni 15: lnrte-r Glove RH1Dw.a11 

Remo•e fi nn@'r glove$ and d!pl}siit fa contafinu -w1tn 1ph'S.tic Hnet.". 

E~u1ipeent ·: containel" (20-30 gall onsl 
1p:la"Stf c. H n:ers 

StaUi~n 16; Inner Clotilf ngi Reflloval 

Rmove do<1thfng soaked with perspiration.. Place tn canta1ner wl th pla!:.tk 
l 'Ii ner. Do not we'4r ·fi·nner cl otM ng off-sit.& s 1 n~e there 11'5 a. ?°"H 1 bi 1 i t.Y 
s!Da.H a.oun.ts 1()f ccmta!!d:!"!!U'lits · ig t. 'ha...-e been tr-ansfe:rred in :rernoijifng 
fuHy ,eru::a:p5'1.tlattng suit .. 

Equi'pllltnt; cGn,ta:i Ref' (JO-SO ga.'1 l •a,n-s) 
p~. asttc Hners 

Sta.U 10-n l'1; Fi'e-hll Wash 

Shower H ni ghly mx tc .. 'St i !1-COt'roshe •llr sUn ~ah sorba'b 1 e m1te·r-h. ls !T"~ 
known Dl" suspected to b@. pr~~~nt.. v.ash ha.1"1ds and face f'f shower u . not 
a.v~i lable. 

Equt·p..enrt: l!'ater-
soap 
U.'bl!!!S 

111rash bas i ns,/bud.ets 
H@ld s~et'5 

·su t 10111 l.8 : Redress 

~ut on clH·n clothes* A diressing trailer h needed ·~o ~nc1Htent weather. 

Eq-u i pDent~ tab 1 es 
chairs 
lockers 
c. lottuts: 



C. PULL DEf:,oetiAMlN.ltUOH ( S[T . 1' AtiD THREE MOtlIFlCATIONS 

s 
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4, 
'' 
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I I 
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: 7 I 

1 z· 3 : 4 s ~· 8 9 10 H lZ ll 14 15 lti 17 18 
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' 

.. 

! I 

: 'l( x x i , X l x. x x I x I : 

I 
·x x x x 

' 

Situatfon 1: Th~ 1indhidua.1 enterh~ ti'ie ContainaUon :Red'uct1on 
C.an"1 8or h, obsell"'¥ed to be gtos sl y cont11m1i na. ted 10'1" ·e:it trl!!iM@ l y « t n
cor-ros1 ve ~ubstances a:re known or susipec te.d to be prese11t. 

S1 tu;i ti on 2; Same as Sti tuat t on, 1 @xcept 1 ndhii d!.ia'l ne-eds. new c:anh te r 
or masiC l.nd wi 11 r@tu:m to E xc l U$1 on Zone • 

.Situation 3+ fod1'itidual enb!ri1111g the C~C ·iis e.11;pe(t·l!!d to be mfoimally 
contii1 nated . C:xtl"'ell'!ely st i n-cotros 1 \le l'\itterj a 15 a.re r:t0t pr"eSl!!n't. tl.o. 
outeT" gl oves. OJ" t>Qot. ca,v~r!i are wrn . lmiier gl O'le-$ al'le not 
contaJ11i n.!ted. 

SUuat1on 4 ; Sall'le ,a;s Situation 3 except indivh~ual n.@!!ds new caflhter 
er IDi!l>St ahd w111 retuni to Exel usto:n 'Zone. 
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DNEX 4 

l.£.\'El A DECOliTAMLNtAllON, IUNIMll4. LAYOUT' 

The dl!.conta1111i na,ti011 procedA.lr-e outlined h ·~e"" 1; ri ers 'l'ei1111!"i n.1!J Leve 1 A 
ti .ot!.'C·t'fian (with taped joints bebi·een gloves., li>l)Q'ts:; ~di ·suit} c.onsh.tinq 
of+ 

- !Fully e:n~-apsul1,U'flg' sui't 'lllUh i ntegra'l bOGts a1'd 91'0\"eS. 

- Se 1 f ·-c-ant11.ffi ned bl!"Ht'hi'1i ng apparatus, ~ 

- Hardi hat ( ap.t1ona 11' .. 

~ 1cti..emiieal ~res,tstaot. Stt!"il!'ni tDI!!: and shilnt 'boa1ts. 

Boot. COVl!r'5. 

Sh ti Olli l!. :; Segn1:9a,ted E~ffip~t Dr.op 

tk:pon·t equi .-ent 1used 0111~s t te h.ooh t s,ilJllP 1t ng RY kes and. cDntai ners , 
•ni torfng 1nsb'v!ile:nts,. ndios.,, cUQboat"ds 1 ,et,.c ,.) on pla:sttc drop cloths 
OJ' in dliff,i!re-:.nt containen, 'Wii th p•lasUc line-rs.. E:ad! will 'be 
c:ontam~niaitled to :!i d,t ff~~il!nt ~rl!!-~. Se9Ngiltf.a11 ~t 'tit.le dmp1 reduc:e5> the 
prob.abfl il tJ' of cross-c1ontatn11.t:~Ot" -

IEQIJ i .-ent: "l't'ioo:s stl .. z:@- 1conu 1 nen 
plastic Hnei"s 
p\,ntic drap clot.hes 

Station 2· Oater Garment,, eoout and Glowes 'W11sb iln:d Rinse 

Scru~ outer boots 1, OiJter g1;o•es,,, and Nllly-enciil:pisuUting suit with dec.011 
sol ut1 on or' detel"'gent. 'fUet". 'Rh•se off us.t ng cia~·i ous amaunts of' "'1ilter. 

E,qu'i pmenrt..: ,c:ontafiner-s U0-50 gaHQns;') 
~n solutf.on -

10lr 
d~terge-,nt 11.ter 
:rinse w111te" 
Z-J long-'handle .. 50ft~brhtle SCl"ub bT'tJ,shes 



Statton J.: OtJ'-'r. 'Boot and Glowc R.emaviil 

Re1110ve outer ba1l1ts and gloves. Deposit tn conta1Mf' •ith pl uttc Hnet. 

Equt 1?1Mnt: oonta i nel"' ( 39-50 ga: 11 on:s) 
pl as.tic liners 
b1·nch or stit101 

'Station 4: lank Change 

If wrter lHves Ex.c1,rusion Zone to change a1r tank, thi's i5 t11e las.t step 
i·n. the dec·onta'lllt r.tattori pll"Qcedure ~ Wotlc.tl"1 s a1rr tank h exchangedlo; ne.;ii 
out.e'r"· gl ov·H and 'bOO·t CO'lets don.ned ,. j oi'nts. taped ~ and wctk1e·r retu nn.s to 
duty . 

Equ1 ~•nt: a:fi.. tAnk.s 
tape 
boot. cavers 
9l11oves 

Stat i onr S + Soot , 6:1oves.1 i!'nd Ou:te:r Galiliieri t R:emova.1 

Boots. fun 1--eneap!!ti'l athg ·sui tj a!'id ·t nn~~ gl av.es r-erno11ed. and deipas.i ted 
t n ~epa.l"'a te ccota. i n~rs H Hil wt th rp 1 as tic •. 

Ea.u t}'.laent: conta1' n~ rs i J'O-SO gal 1 oins 'l 
pi'l 11$ t k : 11 n.lilT5 

bench o:r 5b>01 

SCBA bad.pal:k a111d f•c.i!ph!ce f s removed~ Ha.nds and fill.ce A'l"'I! tho:rou.ghly 
"!'a·shed.. SODA d.epos 1ted ·ao p'l as.th: :shil!ets ,. 

E.qui pment : p 1 a~ tic sheets 
basfn or bL1Ctet 
~o.ap and towels 
bmc'h 

S~U·on 7:, field Wash 

Thoroug'hly wash hands and face·.. S~er as soon as poss~ble .• 

E~~ip111ent: wate~ 
soa·p, 
tables 
-ash basin/bucket 
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APPDiDU. G 

SOURCES lF l NFOAMATlO'M ~ RESPONSE ASS ~SlMCE 

I.. J NllRODU:CT JON 

Many 'iouirces. of 1in'f0rnnation .and arganh:aUons, CH prov1i1de re5p0nse 
rp rSionnel wi th technical data and ·phystc:al as.stst.ni:e- rre9arding bot'lll: the 
!hazards .as:soct,tttd wnh an tnc1 dftt i1nd .ethods 'to deal 'Mittl1 the•· It ts 
n11ces.s 1.ry to be iwan· af these resou:rce.s and llc 'l'IOilll how to use tne•. 

The ~ nfomatt on,. wh1 ch •1 t ncl ue di. ta on st t11s" topogral)filY, i.teorol 091. 
rph,y51C:all /che.tul properties of 'the ••tertal. IP'Pl , ·C·able treatlient •tmds,<i 
and: ev-at 1 able ·deiinup resources , can, be ipro~1i,Cfl!d by vat1 ous qendes.. ..ps " 
rrefer11n1.ee books~ and manu.al 5. [t i s 1dvhlble to' 1get ,~u fl"Oll at. le1St 
t.o sources ud us~ ttie· latest addttfon 10f any refetenc:e. ffpec:fally When 
search1 n.g for h;yg1,&:nie sta'nda"d.S or toxic:ologi ca.1 data .. 

Access to1 on-ltnl' o°"'uter f1les aa,yr be- p0n1ble at the 1rite· tf ' 
te'lephane. portable tendnal, and 1·2.0-volt outlet 1~ .w.ath.ble~ Ae-r-tl.1.l 
p'hotog.r·ephs c•n ,1.h10 provide useful info1"1M·Uon1 llilt\4in pTOpetl)' tnt.erpTe-ted .• 

U ~ BASIC REfERE~ES 

A. Ctlfl'~DS: Otl and Htzardau:s Mat-e1"h11'S techntca.1 .Assistance O..ata Syiu.,, 
developed by th• EPA.. Access thrcugh £Pl. Regtonal O·fftces. 

10ffMiADS hi a COi!puierhed. dlta retr·t .wa1. QSU. IHf h1'ble f11t the fa,. 
.of a c•puter- prhtt-out. M1"1u1h, or •tcron ctie . 'For e1"Ch of .ore tna1n 
1.000 ait 1 and MH'l"daus subs tanc:es ., there are 126 pos.tilb 1 e ·~nf,DnlaU on 
segments. on. f'or ex1111pl•,. todc:1 \f' a,nd usoci •ted haHTds.. pe11'sonal 
Hfaty prec1uttans, cleanu'P and disposal ethods., . .a.ter h ils hllndHng. 
Ind nre fi 1!11'tf'ng. Howev11-r. not 11i1 tnfonHtton 111 iHilnible- '·OT aJ'1 
.ate-rt al 1 . 

6. CHRIS: 1ttlsrical: Haza.rd Res-pon$~ lnfa"91t.ton Sy~tn,, devdoped ·by U.e 
U. S. Coast. GU!a.rd. ACll;H5 thn>Uft thit Nat to l R.es11anse ('..-.-" 
te 1 eprtone 8001/41'4-;8.802 

CHR[S consbb of rou..- m1nuab. ~ regt,anl:l cont.t ngenc,y plan. 1 Ha~ard 
AS'Sess•nt C·a.puter S;ystel 1f HliC.Sl • and 1n _ cwg1'P'i 1..1ti10 1 entt tr at 
C·oast Guard 'HudquarteTs. Yolue t (CG--146-1) h. destgntd to be used 
~ ·the· first roopanders at an 1ndcte.nt. Vol_.s 2. 3~ 1nd 4 (OG--446-2, 
C&-446- 3.. ll'ld CG-440.-4., re:spKt1vely) are tntendied for ·llff by ft 
On-Scene Coord1n:ator•s (l)SC.l ofnce along 1111th U.i! legt on11 11nd 
'Nattional Resl)ol'!se tent,er1i. Cout Gaani ·stlit1ons, eS,lltc11lly u.os.e t·ni 
•Jor parts . wnl usu1Uy hna these •1nu1l:s. 



'!lo 1 ul!!e l i:s ~ "teoded for iii SJe by the ft rr.s,t rHponders on the sc.ene 
of H bicident. The chem1·cah hl¥UlY.ed mst be known. lw;nil1!'W'.8", 
befoJ'le Uk! apprapri ate inf OT'iilt. ton c_.n 'be obtaf ned f rm ·the •nu:a.1; • 
TM s volume a.l ·50 ccntU n:i ;1 11 st ,of q1.1e:s.t·i ems needed to ac<re'S'.5 
'Vohin•e 3-. Al l ·tnformat1on tn1 thh volume· can be found 1n 
vo1uae 2·. 

2. 't!'oh111te· 2: 11Kiz11r'4h>u.s Substance Data Manual"' .. {ah10 a11ail able ·fro. 
the IJ~ S. Go~erwnt"lfirTrftlng Crff1ce, Wasfffiigton. DC 20402. G'PO 
s.toct n111111ber 050-0.l'.2' -0014 7-'2} 

llolu.e z 15 Fob.ably Ule mst useful in T"esJU»HHngi to spi H s./wls;te 
s1t@s * Containhg tnf.or=atton· on haZ:l!rdOUS 1chei1ieah sl'itppe..d ~n 
1 a.rg!! w 1 ume. 'by we~r.. it. h t n·t.ended to be used by· pOTt securt t1 
p!er"Sonnel and others "t!hO m'l)' be, f i rst to a.rr1""1@ at. the s~ne~ Th11 
enny understood tnforw1t:·t 1cm about c'hmca.l . phj$1cal. and . 
'toxtcologtcal pl'"tl:lpell"'ttes can hel'P qu·tctlly de·t~rntfne the acuons to 
'b~· taken t!illlediately to saf1eguard Hfe. ~erey"' and the 
en,¥ 1 rianment. 

3. 'Yol•e 3: "'tia.zard Asse:s.s.ent Ha:ndboot 111 

volume J. d@scrtb~ methods of es:t1•attng the· q1:11J1tf Q' ,of chmt1ll 1C'ah; 
'lilllht c;:h t111y be re 1:1!''815ed dort ng 11n fnc 1 un·t. , t'.hai r rt:te· of di tpers.11on" 
and1 the f!lethods f ~ pred1ctf ng a.n,y potent·t 11 tox 1 c, n N , ,,nc1 
expl o:s. i ve batuds.. 

volumes. 2 ,and 3 are designetd to be used togethei".. The hl:i1rd 
as:s.re.:H1111nt code 1 n vo·1 ume :z for ea.di C:hN1 cil1 1' s used 1 n Vol me .3 
to se·lect the appropdate IWOCedlires to calc~l1te ward 
a:s:s.•s!ml!nt. 

4. voh1.e 4: "'Res"pcnse Methuds H111ndbook11 

"'olume 4 cont.h1s tin,foraetton on eds;t tng Mthads. for handl tng 
sp1l 11 s of hazar,dGus. mtel'r1,a.1 s.. The a·ppendt :x 11 sh mnuf acturers of 

,equ'f~aent "llhtdl ~ ~ tl 'SefuL lt 11 sa des:crfbes •t'had1 of spill 
([pl"~il1rfly oUI) , CQ.nt•t·r"-ftt,. Thl :s VOlUllll!! ts t'ntMdiid f :or UH! ~ 
C'aast Guiard. OSC:1 •fth 10• tr1;t n1 ng or •Xptt1ie-nce i:n tiau.rd 
~sponse. 

C. 11·0ocuaentat.t0<n of' 't.t.I.~ T'h'restio.1 d U•tt. Values fn.v)•, fourth edtttan 
~H8tH,. M:GlHl PtlbH ·~,ati-uns Offke. ElSOO GlenMQ Ave· ... Build1ng D-Sjj 
Ctnchinit1. OM 45221 

TM s bOok gt ve-s pe,11'tJnent ·sc: t @nt1 nc: t nf'o,..tf o:n1,1 wt th refe-rences in 
lttera.ture soor-ces used to deter.in.<e· e&:ith T11!.V~ Each docw1'itatton al so 
de·f ·t nes t)l,e ·~pe of to:ic·tc l"esponse for \!ft t 1cb iM _ 1 t •t t; f.s used. lb1 s 
bDOic :should be· CDl!tSUl ted for i bettff' liFtderStand1ng a,f nV 1 1S~ 



1l.See· Pitt S * "''lhres·~1 di U 111i t 'Va ~ue5 i11nd Other G11i i deli ne~ .. !il J1 

Qi.. MIU·onall Instthlrte of ·Occ.ut>•ti·on11l Safe.Qi and He.all ttrl1/0c:cupatto:na~ 
S.fety ""~ ·l4e·a l th Adlrt ni stratton 'll'esources 

L •1ttOWOSM Poc:kllt Gu1~ to Cb•i'cal Hatards .. , Ill U.S .. Gowenaent 
Pr1nt1ng D1fnce:1o W.-shin,grtont DC 20402 

11111rf.o...ati on ·in th1 s poctiet guri de emu frm the N IOSH/OSHA. 
10ccupaUan11l Hu.1th Gr;.atdeltnes~ !Pr esented in • Ubul.ilr fO:nat, i t 
ts .a refie..-en(2 for 1 n4ustri ail l\ff'I ene 11nd •~lit c.a.1 sulll'vet 111 lance 
1practtces.. ·include~ ate chM1t;c11 nu.es and :i)'nanyllS. pe.-.tss.ib·le 
e.lp(lsure- l t:•i ts,, ·c-Jnntical and phys t cal propert.fe:s" d gm. .ain:d 
s;)'llp'tCHIS ·of 0¥1ere:itl><)su~ .• envtrar11ental and .edtcial ~l'llttortng 
proa.dur-H., ·reeo.ended resptrato-ry and ·personal protect1iw 
1equ·tip.ent... ,pd, procedure~ for uutllen.t. 

2~ ·•UDSH/OSM Occ.upatton1.1 'Heal :th 6u:1i*1ine:$ fori· Chmf c11i H•z:al'd 1 s. 111 

UrS . ·&ov~mHnt Pri n1Uii11g Offii•ce ... Klsbington , DC 20402 

™~ UH·,ee•¥Gl1Uiil!e doOU8ent provf: des techinii c:a;1. da.t:a . f Oii" •st or the 
subst;a,111Ces 1 t ~tl!d; tn die , .. N,IDSH/iDSHA Pocket Guf ·de . • ·llihe 
t nf:ol"iillUon ·ts. •ch ltOte det1t 1 eel and. 1is des1 gned pr1urt ly for U!:'4 
'by f ndu~1.rt .1: 1 1f1·9i e-~t sts and •diica~ surveU 1 a nee· pel"Scmnefl .. ·ln 
tddht tt on to ·the 1 nf omattan faund 1ir11 the- llJPoctet Gu1~ 111 "" 
"'OcctiPittionail 'ltealttl1 1Guhlel tn~· 1'ncJud!!s. reca..md&d mie-d'tc:a.1 
surve1U.1.nc:e plll"actk:es, air !llOlll.i toT'f! ng 1-M .asui"9.l!fl;t p:t1ocedures" 
'Pf.1'SOl!Ult! 11 Ynt t1:tton1. ,and Qli111 ndl dl PDH.1 techn;fi ques. 

E. 111Ft r e Pft'Yent1 an G&lf de oni 'Huanlous Mlterh11 h . ~ " Natio:n11.l f ·~ re 
Protection 1bsod•tfion [NfPAl t ~1ncy., Ml OU6g 

i he IWPA has cambtnl!d ftw •nuah intn one ·cmpr,ehensive gutde on 
hau'Nau5 •terials .. TheSe· fhe pl"!Kenrt. 1'nf 10...atton on ! 

l.. 'Fla.s~-pa11nt af· o·U ii. togethft' •1th .ore thu 8.800 tt.ade.-.Y!le 
che.ic1Jlis. their fla:shpotnt~ .• 11111ufacturer:s. lnd pr1ncip1.l u1es. .. 
The fla-..bU ity ba~a.rd ca~ be deier.i·n.ett fr-• ibt:s: i ·nformtton. 

2. fire hl!Ultds of 1.,300 fl ·-b1le lh:autds., gases.. end 'S'Olids are 
1i1tedl in a.11 pbibe.t1 cal ol"'de'r with ~proprrt ate fi re-fightf ng 
i nfol'lllUOfJJ... Yert ous P"'O:J)ertt es. ·u ·st.ed t nc;:l 1 de fl.u~otnt 1 

spec:Uk gravtty·,. "mr solub·U fty . hualll"dl i dentiffcartfon .. 1'"1d 
bnfling '°fnt . 

3. Toxh::iey dilta on ·4lilii chm1 ca:l s ., 

4 . ~zudws :n!l'CUOM of OYeT .3.550 c,tl.arfiCl1S.. Relct:tons -.,Y' involve 
two ~ -~ cbim1ic,.11·1 and; cau$e f ·tr,e-1 .. e:K))laii ons. or other 
pflOble.s . A c;h~c•l ts lis;t.ed~ fo11D.Wldl by tt!o,se chetltcals ,,_tch 
Clll CDW ii h&Z.FldlDUs. TeacUon .. 



S. RecOMen~d s.YS tem for identt f1 c:·1t'iiQn of nre hiuanl1- of •tef'1i.1: 1 s. 
The NFPl h 1be1f"9 sys.tell 1s. des.e.-tbtd fn detail. wUh a ct~ful 
e-xplanation o·f the nt1ngs. 

Uri s •nliMll presents. 11 la.-ge 1t110tn1t of i1'fora1t.ton ... but. dells wt'UI 
puii"'t!: chmtc~·h:, ~t •tx.tu.res. ~ exp11.-tence f:s Teqtlit.-.lld to 
t· flterp~t ~ •n.ual properly. 

F.. !!!The Kettle J.ru5e:K t 111 nfntb ed1 Uon (191'6 l ~ Merck and 1C:O. ~ '[nc •• 
bw:ay , Kl G106S 

•The: tt:Td:. lnde-x" is a co.l)Tehens.he, lntenlhciipltnary enc.yclopedt1 ·Of 
eollelli ~c.alli st dritt;s . and b·t ol ag t 1cal substanc~:s .. It ·dl!sc::.-t bes. 9·.8.56 
ob•tc.ills ~n a s.tructu;red for.a.t .. An ·Htenshe i 1'1de:it .and etoss-t flde>e 
Mice t:M 11Uu11l easy ta use-. It t :s; dest gned in s~ve ii v.an et;y of 
purpas.H.. For response pe1"Sonl\le1 .. it proYtdes tnfon11·Uot1· on 
p)tJ:si cal /1cl\etnit c:a:l prop:ttrtf u of chetlt ~a.1 s. and tll~t r 'tll"d ct ty .. 

1G. ~ •nHgerous. Prope.-t1es of 1:nclls.trh1l Mllteda.ls," fourth ecHt1on ( 19751, 
edited by M. l rvtng Silt v.a.n Hostra.11~ Retn1nol d, Co .• ,, !:.35 'II .. SOth St~ I 

Mn Yort ,. NY 1.0020 

Thh book provfdf:s a single sou..-ce ·of ~nefse t nfor111t1on nn the 
h1z;1,rds o-f neatAl.Y 13,,ooo ·CO-OB tncfliStrtal and laboratory 111tertals. 
DeK-ri pthre ~nfor.atton .and ted\t111ca.1 data •re ghen tn the three 
sectt ons of the book. The .. ~" sectt on t 9ener11 t nfOf91t1011, t:s. 
us1gnl!dl to upecUte r.etrierJ1.l of hazard 1nfonaati·Ol'll.. the three 
:sKtt ans: iln: 

l ir-- -. ---1 61 -f -· -t. to""· - --..-s . .._c ... 1pt1on • fo-··11 ,.......,.,i,cal ,. Ul:rtel'"a .. ,,n orM ., . •:, n-,.,. • .,.... . .. ._..;i • . . _ • . .• - ,, .,.v-~ _ 
constants. 

2. Mez1.rd ari·.alysts: toxfctty , f 1re hlz:ard.. ·Op\ostve bazard .. 

J. Countenus1;u•Q: b<11ndH ng,, sto,T&ge·. stlrtpptft!h f'i tst: .atd. 
fi re~fi ghtl ng. pers-onne 1 prntect.1lan .. 

Thtis boot 1.s not t ntiend~ fo.- u12· oni s.1 t.4 It ca.n be useful l 1ter, 
howe;-e:r., to veri fJ haurds 1ssac1iaud !ld't1h tM: eme.-g11HtCy .. 

H. '"Condensed 1Chetl'i cel Dt ct.1!onliry, 1111 Ge$sl"l!l'r G. 'Hawley~ V.a'n llDStran.d 
aei 1M10·ld co ~ .. 135 'ii . 50th St. • -. Y:ork .. MY 10020 

Thi 1 book" 6 co.pendiu. o~ ted1n.1i1ca.l dlta and des.c:rt ptt • t nfo,...tf an 
covert ng •ny thD11$ands of c'hem1·ca·l 1i .n.d. re•ctt ons.. 191 des1 gned for 
veq q..u·~a: use· and C111 be helpful tn an:ening .a 'hlzilr11SOus. waste stu 
O't' sp1'1'1 • Three dt s.t.f net. t.rsas ef f nfonu. Uon are 1lfl"eSenhd:: 

1. ·r,echnfc11l deSic.-tptfons of a.pounds.:1 rn .. ur1·111 s .. incl proc:ess.esr 



z. E111.,1nded d!H n·t t1 ans of dltm1ca1 ent t tin 1. pheno.ne • and 
t1:nl1 nol og,. 

l. 'Duc-ripUon rot' ·tden·ttf1icat1:on ·of • wh•e rtnge ,Df tn(k-·•u•e· 
iprudite:ts used! In the che!aicm.1 1n.dQstey. 

• lli-U . CMJPT£R sYSliEMS 

1 ~ Oltff'M>S: Ac·o u throu.fh ·e1~ Regtoraal ornces 

r(Q(TM)S* E1A 1
1i c~te-11.z.ecl tnforaa\ton ·retnefal systn. can lh~1p 

1 dlnti fy N tert a.1 frm <lbse.rva ti HS ( Siie 11 1, col or,. ecc.) •* It etc'h 
s• te.. The t rnf onut.1 on 1 n the 126 se,-nts co'Vers • varf ·~· of 
phJlrfc•l,. che11tc•l, bio·1ogtc;1l. t.odcolog1ca1. and c:o.en:hl dltl. 
wttb the etipha.s~s on the effect$ on. '!later ciu•ltty .• 

DtllTADS hlSr a randoil acc·es.!I provh·ton •tch enables the met· to solv• 
prob l ms t ·M'orht ng unhlentt n ect po n utants 'by 1 nputtt ng ph.Js t ca 1 / 
chilltc1l ChtractetfsU1cs or other factors obMf'v•d o ... sfu. The vs• 
l'~tt,~ll)' takes om ,.Ord 1nd processes tt 1nto an i 1r"erted t ·ndtx 
ffle. •klm!tg each WJN a search co.pontnt o·f th! data blse. TN ••rth 
1$ midlt UIL1fl.9 8oo1 ... ,H lOgfc. t.nd the' IJ5'9 ffM'Ollds wttih • lh.t of th! 
COllpOUnds mattn.9 tbe 1:nput d'lart~\erhttcs.. TM- output ·ts dtspl~td 
on t1'le user 1s tem1iu l. fhe U:5er ·ctn 'then , ... fine the ·Harc:h 1f 
neceS'S1t1 to rMH'TOW the list of p0sstble •t.rt1l s .. 

2. HAtS:: Hazar"<d Asses$Mnt C..,ut.er S1stn. Ace.SS throu_. Ule llat1on11 
R.npanse Cmte..,,, te.1eptione 800/42·4-8802 -

MACS .• the c•uter·1.zed cauntel"pa'l't o·f Yoh• 3 of the CHRJ,S •nuals. 
•kes it passtbl e to obtain very rdi!taH ed hu1nl nal uattOflt. through 
~ COllPUtef" .. t rCoast Goar,d li1Hdqu1rten. The USWt fs ft ntend9d 
prhMr1l~ for use ·by tiler OSC. 

3. SIC Ill: Spt 11. Cl en-Up lnwentory Sys-ta, devel oped bJ the U .s. Colst 
Gu1rd. 

1bt U.S. Coas,t Gt;a•nl's Offtce of Nir1: e Enrv1to1Wflt and System, .• , 
Pol lutt.an lffpo.1'.H Br nch~ develop•d SKt", a ~~r-b&sed 1n-.ent.Gry 
of equfpMnt aw•H•ble for p01Jlu.ti~ N$pontie tn the United Sttt.:1 
(1neludh~gr Puerto Rt.co . .,,~ Goaa). The 1nvenrtot'J 1nc1e1,dd public 
equipment,, sw:h as '*"at. awned by the Colst ~•rd, u •. S. tllvy, and othe,r 
qencin. as .-e111 •S ~•JP11ient .. t nta1 ned. 'b1 rcontrac:tori, cooperttt v.s., 
and prtnte eo..,1ntes. 

l'he tinfol"llltton t:s "rH:dfly l'H1l•blre to t rnteres~ed partfe-s ttr Ol.lgh • 
Mtw,ort of ,ltallptater i.erwfn11s wt6' .access tn tM system. SllM wi:s 
dn'tgmtid wi~ ,a va.rtec, of potentt•l uses 1 trtM.. It en:: 



-· Pro1ttd.e up-ta-date fnf-oniiat.ton to OSC's. When .a. srpill OCCdts iil'ld 
the predas'f gute di DSC t n tbat arui 1 s not.if 1 @d a.f tfte sped ftc 
det1~1s .. he ·il·s re~paHiible for" brotngh:ig the best combtn1tton of 
r.esponA resou~es to bitar on the plfl'lobl 1et1~ SK liM. helps 1111ke such 
decisions. 

- ?~o,·tde 1updates to· eq;u,1p11ent lht.htgs fn ~octl oont.1ngetie1 ·plus. 
Nhne •any of these plans now in out ·of date., SUlt ~nabln 'i'l·oc·al 
and Aegt onia 1 R.e$pOMe. T'e1.s to obtlt n up1 ... to-da te H st t ngs . 

·~ Se:rv.es as If' 1nfor11att0,11al af d. fot' 1C~st Gue rd Mll"tne Safety 
Office's~ 1captai ns of W · ports.. and dt str1 ct and headq11arters 
IUJ!l~ge<n . Tlhb 1e:t1ha..nces t'h.e dKh1 on-•U ng· capabt H t;y of· those 
concerned w1ith bud.get1ng., re50urces 11lott.tilon1 a.nd ·pltnntng for 
polluUoo response : · 

- iBe used b;t all Fe•r:!l ,ag;enc·fe'I involved ~th the N1Uo""11 ·OT' 
IR.eg1ana1 Response Te1•s· -

4.. Pr1 v•~ F·brw$ Off•r1 ng Ac~e-s:s to· Datil 8111ks 

- SDC: Syste. De-velopaetit Corp· •• tel~phone 800/352-6689 [Cal 1forll!lt,a) 1 

800/421~722.9· (Cont1nenu1 u .. s,.,, ~cept Cal Horn1 ·d 

The soc Seard! seni·ce li s. one· of the 110st cc.prehen.st -ve 1on-U ne 
retr1 ev&l serv1 ces, t n the world. It :prov1 des easy. conveni etit 1CC•-sS 
to one or ·tne lavge:st f•ifltes of on-Hne lfteratllre and refe.-ttn.ce 
da:ta bases obut nab 1 e a11ywl'ler·e - llOS t of ·thNJ na'l 1 ab'l • onl y throug'h 
SOC. Jt,s ·unt·ces. 1 nclude: EN!llRCl.lNE, which eicm1t•tns. dtatio•s on 
all lf°t'IS of ·envt~onmental studies .and c~ers stl'Ch subjects as afr 
p01lut1on. c~c.a.1 end btological cont.-tn1tto!'ll,. energy. 
envtTo,.n·tal educ11tfon, envtron•nui destgn .and urtlan ~logy. 
populattol\ pli 1nn1·ng. and geographical cha'"ges.~ The u·se of •ulem 
te 1 ec.-unf:catt ons • SOC · s COllllJUlll:rs, an.d. ORB n. 1U ild.va:mced. 
field-te-.sted te·tirteval sys;te11, par.its retrte-.tng; th! nec:essa.ry 
tnfOrutton qgickl.y. p!l"echely, 111d efftd·ntly. Because of OQ.11' 1s 
quiet re1pone charact:e·risti·u , ·•n effec-th' Hllrdt ,.,. start to 
f1n1s,, can often be· c~leted tn u Uttle as 5- 1'0 •tflute:s. 

- Stgaa ID11ta Co.put1ng Co-rp., 926 'WQ'ne A.ve •• St1'¥er Sprtng, fl) Z09•lO. 
tel ep'hnne 3011./589 .. 6101 . 

Thh m!lp1.ey provtdes ~utef' ser~tces n.d. products to go'fermiient.11 
and ca-erc11l clients. 

Stg1111 Oau 'Semas.~ torp~ . 5Me' addtes.s es above, tel ephone 
301/ 565-]'7'73. 

Thts ·c•pan.t operiites. co.puter ·faciUtie.s and provides. anal1s.t s and 
progra..ing .serf1tes for 90vet11111e11t .agenc.i•s* 



I* AEiM01 I:. .. NS] Mm MP lHTE RPRET AT 10H 

A. Aerial Pnotogr-ap'hy 

1. Envi ron1U!:nti11 ""otogT'!'Ph [o·terpretatton Cer!'ter-., W'"l"l"enton.1 V~ Z2186 , 
teo ·~ 1e;phon,~. 1'103/557-lUO ( Ell'.A R.-egi ons l~tv) 

'E ·n~ir<l""1F:nta.~ .Mo:ni todnig and Suppor-t labaratot')'. U ·5o WegH ~ 9" 89U4"' 
tel erihone 7DZJ798.~22J7 (EPA Ril!'g. t 01!115' Y-X) 

Aer·ii ..tl photography can be use·ful tn .a spin resp~nse in tn111t. a plant 
c.an fly over tM ,ar,u the ti me of tt1e sptl 1 record 1i ng 1 ts e Ktent . 
Sijb$@Quent fl t gt:lts can ·s'how the d15:pef'si o~ .. Ah,o •. .11101 di fferent 
types of ·photograp!:ly " including infrared , cln help dMc:rtbe '\ltlas·te 
sfites ia.nd plume dhpersi 1cH11. IHlbtoricalr phOtos. cim trace a facn tty 
flf>om ii ts ·t ncept ton tc the· pll"'Hent~ pt n-iJoi nU ng put actt v 1 t.1 es th!at 
may raarit tr1oob 1 e S,'POtS • 

Aer1.a l rpt;ot,ogra phy has 1nother- use 1, 111Dn1 tori ng f acc: 11 ·~ ti es that 
iptodl.ice or s.tore et.l.etrti <:a ls. ~ n 1 and s1p11l1-·thtea.t iti0fidU: t OM· that 
·e~tst in Nrli)' such fadHttei.s lfltY a.1 so be photogrill.phical ly 
dacu11ente.d. Aerial photogr.aphe't's c1.n as,sh.t ·with the !!l!Orli torir,g cJ.f 
·C'l'!e•rlca1! fac'IH t1@s for CD11tp1Hu1ce: with the srrn 1 pn!!W'!Mtton 
rqul ·ii tii ons i sstted ~nder- tlle· 'F1e:der6l Water Po1l l11Uon COirrtro 1 Act 
a.s .wnended in 1971 . Ae!""ta11 reconnatssane@· 11hsions. .effecthe11 1nd 
KOm•i Cil 1 ly augitent. co-:p'l •i' ii.ft~ lllDnt tori l"9 efforts o·f £PA A.eg1 ons or 
other regu'la1wTy a4Je-nc i es . An ai rp 1 erte- can n1 over il l:arge nuDlbe·r 
of a"eas Hd facf Hties. in a brfef 'period of ttme. Once· the 
phGtographs have been tnt.erpreted, !pfill pl'eventlo:n p1H•scnntl can nv 
the resulb to inspect. 1~as or f'ac1Ht1es 1t'11 1 ifliint .. ililOU:r:lt o,f 
t hne 'beca~se they can concentr1U on t)iose 1.ru·s w1 th the· spt l i 
prob l m .. 

2.. EROS Data Center, User- ·servtee:s ,. Siou~ falls. SO '57198,. tehphone 
SC4/'S94~6SU, e:x:tT. 1 U 

The lEIROS sy"Stem II> ru"" by the U .s. Geo 1 og teal StH''V'~ , u.'Se-s temote~ 
sens. tng techn.1 ques. to fo\'lentoll"'y ., t.on'f: tor, and ima r'll9@' n1tura~· 
resources.. EA.OS tncludes ttiel.rch .and trttnt ng 1in the fnte:rp~t1UfoF1 
ilnd a·pplka.t1oo of rMOttliy .sensed data and provt des th11se dlta 1t 
nOilt na.1 cost... · 

.At the heart. of· the Ei.AOS Dita tenter is ,, centr•1 COllputtrr comple:t 
1'h1ch ccsntroh 1 data base of o._er· 6 11UUon h1ag1S a,nd p!t!otogr"aptu 
of the< ear-th 1 s su1rf1C:ll!! f~a t&H''fl:i l!I sH rdM:s for geog;u.pti1i ~ di ta 011 
a!""ffs of ht~rut. andl ·sen es as a unaget!'!el't too ll for t'he e-n.tf re 
data rieprocl'oction proc 1ns.. llhe cOlllPU'tei'°iled. data s.torage. andi 
retrieval system is based on 1at1 tude and longt wde. supple.tent~ by 
tnformatton about ·tuge- ~a.Uty, do1;1.d. co·1111ri and t;yp@' of di.ta. 



Infonaat ion rec 1e1 velll! fro. ttie ERDS Dita Ctnblr ·C'.an lbe us~ trn much 
thll!! sa• way as inf enwat hm: Tecei fed fro. the E1n~ t r<HW'ft1tll 
"onit.or·tng and Support t•bor-ator:y. EROS dat. provtd• • c·ru•onologtc•l 
ovel'Y1eM ·of 1.n 1n·'ff~ thereby est1bl hb1ng the e>tter.t. of dalgt oHr 
tt•e . 

B. 'U .. s.. Geo·1 og~,ca. l Sul"'vey 'Maps, 

l. topogr•pbtc ·quandrangle aaps 

Topogr&pMc: • ·,s are useful tn ·tnat tbe, sti-ow the contours. of· tM 
land, the netwnn of •ater feature11" encl elev1ttons. Thf.Y ·•1$0 show 
ct ties and urban ..... a5 1nd t t n 'Che cue of a spt 11 ·OI!' wagt,e. s't t11 ~ 
the1 tell how clos~ 1 spnl or- waste stil@ is to • ln·e, rher, 
s tr·Hllt.. 0.. ·po-puilla:U on centers .. 

z. ~drologic Nps 

Hydt101 ogi c aaps 5"0i!t .a, ur 1ln or beneath the 111ndi nrf ace .. Thu IA 
v~ry a'Seful ..tlen e.valu•ttngi water supply and w•te-r ... rel1ted h1urc1S 
such as n aodt ng. They 11 so show dr11i1nage ,1.rffs 11 deptl'I to groia~d 
·.i11ter ~ and the1 tbt ckness. of w•ter-bear1 ng fO"-!lt.1ons ., In t'he ease of 
a sp1H or waste ·1tte. a hYdrologtc •P ts can fndfcate •l\Y poss·tble 
contand natf.on of ti1e gn>Und water 1ndJor 1dr1;t nage area .. 

] r Lind use and 1 and co'ier tMps. 

Landi use and land 1tov~r mps haive been prepa_ire<d by ust ng thtt standard 
t.ipo,gra·phic q1Mdr1'n9lre .aps or l arger-11~ale 1a.11 .. 1l t.ttu.tte aerf1.1. 
photo,graphs a.s a base . ThHe ..aps. -provtd.9 deta11 ed t nfor..tf on .a>out 
the 'tfllfY' 1peop 1 e 1use the 1 and ol"' about the: ·vegetatf on cover. Tht s 
t nfDr.aUon coul d be ru..seful at 1 spt 11 or wste- st t•. for exa.p1le" 
1f chfmic&li enter· an anut beif'l!I uwd far c:top~* auth!Jl"Hies S'hould 
be .a.dvhed of tile che11c11lsl1 ir.nhed ind thafr po:sstb1l1e efftt~ti. 

4., Solirces of 111ps 

Hap$ re avaUable ffin. anliS e&S't of t1:le Mtsshstppt Rfwr~ tnclucHng 
Mtnn1uota., Pue-tto Jtfco, and the 'Orgrln lslandt f.-.: 

lh•i11.1ch of Drt stl'1hutton1 
U. S+ Geol agt c• 1 Sun~ 
1100 So~ih Eeds St. 
Arl t ·ngiton • VA 2.2202 
'Telephone· 701/557-'ZJSL 

Ar~•s •st of tbe Mtui ss.1pp1 Rh@r., t11eludtng Alatk•. Klwl1t t 

Lou.tsfa:ria., Gu••· .and Aller.1c:an So9oa. shOUld Olll'der fn;111i: 



eranch af Dtst~1bution 
U. S~ Geologtcal Swrvey 
Box 2SZa.6, Federal: t&ntel'" 
DeMer. CO 80225 
TelephO"ne: 30J/~l4-3Bl2 

liECHNICAl ASSlSl ilNCE OR~l ZAT I1QHS 

A.. Feder.u 

1. UtAP: lnt@r1J9enty !Rid t·ol ogt cal Asst stance. Pllan . kcess t:hraup 
c~REC (see ~ect ·~on ~nt tel ephone 800/424-8.306 (24 hours} , 1or 
.202/483-7616 in vasMngton~ oc. ,~lso througtl Regrto11al 01ff1cas, of 
EP.A and lhputlll!!nt of f nergy I DOU. 

lRAP is ~stgned to asst~t tn coptng wfth r·adtatfion -tgend•s. It 
operates thrvugti 00£., but. 'llll0R$ clo~l.y ·wU.h otfttr Federal, State. 
mt 1 t t1ry ~ and re gt ona 1 groups • ~on rec et vt ng .a,n t111e~nc.)' ca.11: ., 
the lll'egt onal 1coord1 nator of !RAP i nli&5t1 gi1tes the ii t w11Uon.. geU.t ng 
as mc::h t nfon1111U on es poss tb 1 e 1.5 • to ttle t;ype of •t'Art:.al. If' tM 
spfll or lelk appeaf'S ·serious. a· tghntcll response te• ts 
dispatched .and ttte Nuclea·r R~u1a.toey C1:Jmtsston ts noUf"ie.d. '\'fbe 
11i1tn func.ttons of the 'f'esponse ·te .. are to IHff'S the ha:urd, fftffo,.. 
the pub1 i c • and rec~lld eM'i"gency acti 101ts to •1nt • .t ze the Munl. 
rtie ~pol!'l5 ibil1't.Y for c:lea.nup rests "tth the· sh11pper ·DT car.r1w of 
ttl.e •terial •t the ti11e of ih~ s,inl .. 

2. Coast Guard llatfonal Stri ke fore~. Access throu.gh the .a.t1'onall 
Rrff:panse Cen\tei"., ·telephane B00/424-8801. 

The Natf on• 1 Strt ke fcn·c1t ( NSFl t $ a part of the Mat.to.n;a.l IRnpanse 
Teu e$tabUshed: und'er tti.e 11tthorfty of the. fede?"ll Wlhr Pollutton 
Cont.Pol let as atM!ndl!d tn 1977 . It consts\$ of high se•s of.1 
clleanup equitpment and tr11tn@d person.nel1 

• .van able to asst st tll• O:SC 
upon r'@quest · ·durf ng Phtse 1 I [ ( Ccnta t nRnt ind Co.u.n.terMuur-es) " 
Phne lV (Cl e1nup . Mf"ttga·ttoni, and Otsposall ., 1.nd Phase ·v 
(Dac~UUon and Coist let:!l'leryl1. as deft'ned tn the 'Mlttonl!l 
to11tingeocy Plan.. A 1C:Oas.t Guard St:rtte lNll u loc•bd ·on the £as·t, 
West. and Gulf Couts. Each 1's c1p1ble of tespon:dtng to a pollutton 
1 n.C'i ·dent fn tts 1.re1. wf·th fOur or' mre •n wf Ultft 2 ftoun: ud. be at 
full strength 1ln 12 hou.rs . The te11M. c:an: pro•tde c~nte1.tton 
support, a.sshita.ince,.. ,1n:d advice. OQ ship :sa.1¥lp, divtng . &l'ld :retl!O-Yal 
~c~tques . 

l. liJ .S . AnQ Technfc•l ('Escort Centerl. ChelliGl.l E•rgi1nc,y R~se 
Tep. Acc.ess thToughi the Oep1rt.1nt a.f the A~" Opera.ti1on1 Cent.er" 
t.e lephon~ 7-3/521-2185. 

f hh tenter •1ntatns., i00i standby', • 14..._.n ,111ert. te1• &t .lbin"deen 
ProYing Graundlti IC1 ~ traf n.ed ud eJCpe-rteftced. tn handliing (htmh:1l 



• · ·· · . . , . L· lt has read.Uy arta1l1blei equi"p•nt !t11t1:h &s 
• •- 4 ~ 1l.1r1. ~ a ti ol'll t.rucks.. alir mn itOTi ng f4U1'Pfl@n"tt 1111d ;p,rottct he 
r ~ 1,, tl ~ ng . lib ts t@iJ.111 Cilln r1t.spond in 2 hOLiTS to a dte.t,ca 1 ll!ller·genc)f 
~ hL• fl dtr tetil 'itG dQ1 so by the Army. Alttn.Ou!ll n responds 111itnly to 

·1 f."~ac- nc. i es; ·1nvo1 v t ng De·p.ilrble!nt of Ute Anay che.t~t.'1 s ,, t t us t sts 
the o tiler a gene t es such as t !l".le Coast 'Guard and E.PA. 

4 - E.flv~ ·toMenU.l Ae·sp0ns~ T-f'lltnl (£RT) 

lhc Nat~onal Con,tln~ent:y Plan diirected EPA to estabU sh the '.E.Ri to 
a.di/he OSC ' ·s and Regional llespoins.e teams on erwtr-011111ental ·issues 
related to sptlll con,tai nment., c.1,eanup, and damage Hse:ss-nt.. Tl-a 
team,, esUbl hhll!!d. h Octa~r 1.978,. provhfes expert.he tn bt·ology .. 
ch~istry and engin.eering fo:r ·envh•on•nta1 ene.-,e.nd~s, as wll as 
rtpec t al eQ;u t pDent ·to contTol and ·r: 1 Hn lillJ' chead cal discharge$ .• 

The Eil:T me.kes ,,"t pOSS1hli! for EPA t.o Pl"O·Y1de U'Oimd.-~e...cloc:k: 
support to the Aegtonal Off~ c.es throu- per'lonnal whOse sole 
respons fb1lity is to respo·nd to ·env1rouenta1 emergendes .. The TH• 
is E'PA'' 'S foe.al po11nt for techn1tc:d Hsistanc~ to the Regtons and 
Program1 Of"f1ces wr"lng 1E!Qtergency ephode:s tnvulv~:ng todc an.d. 
haz:1:nlou.s •as:tes . The Teata ·has two 1 oca't toll$: Ed1i son, llJ .. 
a.nd c fnchma U .. m.. U$U4l1 y t ..-equ.H t1 far hl·li p tro• the tea• comes 
frm .l!aei.tl Reg-1on's. Emergency c.oordtnatol", on~ thlt condt1ston hu 
been r@ac:h.ed th~ t techni ca 1 ~s.s. 1 StlftC'e' ts :~deid. TM Tea• oonst sts 
of 11 1ndhiduah "tilth long e~p@rtenc · fn d.eaHng .-tth v1rtou ·tifpe1 
of en~hom1Hntal m.el"'·g.enctes and in resp0ndin.g to nqu:es.ts. for 
assh.tuce· at unc:·ontroHed hilZ6rdous waste sttes. 

·r'-e Team ts nspons.ible· for too~tnnt::ng the 'Env1T"on.ental E•rg:enc:,y 
Response llntt l:EERUl ~ a cooptrathe effort bebfft111 til'le Ten. the 
OHi ce of Research and Deve-lopm.~nt. • s (Hi 1 and H.azaitdours Ka~rt a 1 s 
Spills Bl"tnch, and contracu.r· personnel" Servtcn o ,a11.abl e- through 
t.'l:le Re:sponse Un1 t t:111clu.4'e proto·qpe spU1 control: 1equtpmnt :suet. as 
the •bile p111ys1ca1 /chntcali trcei1tllent s1ste.. • •h1i1• 
n occ.u 11. t1 on.I sedirm.entatt on s..y~U.. contract 11biotator1 lftl lytt c• 1 
s.ervttes. and p·not ph,"t tre1'tlle.11t s·ta.idtes .• 

e. Privne 

1 CHEMlREC: Che.tc,iJ.l T·ransportat1on ~rg11nc:y tenter . Access "t• 
telephone. 800/4·24-9300 or 202/48,3-161.61 tn 'll•shil'lgtali, DC •. 

CHEJfTftEC. ts a clrHrtng'hou~ ptov1dllrng! • 24-haur tel 1e,phot1~· ~ for 
,t. 'h•ical tranSf)Ott.iltton ·emr~ndes. tt co.vers 10\'e1r J .• ,600 1ch11dc11s 
vl'l.i ·t1'11 ha.we been 5Ubtiitted tty 11an1JifAc:tuer-s as the P""1i•r1 •tlirta.ls 
t1h~ &hf:p.. CHElfTREC 1·s. s,pnnso·red. by the· rttiatc:.11 M•nu.fac:turen. 
As,sot t atlon, dtftou 9ft nor•emb•T1 1.·re: ,illi SO· Wt'ved:.. Thi ..rgency 
telephone nullbeJ' h w~i de-1.y d:h triibu.tld to e.l"gency MT 1:c:a 
penonnel. Clrt'ters , and die ~e.tc111 t ·f'l,dUstry ~ The ~ 'tis 
t.1suany gtv111 cm the btll 1or hdfn:g .•. 



~h:ein an ••1u··.gency call 15 M!lCEdwed by CllEMTIEC. tht pencm Oft Mr 
writes down th@i u~nttal tnfanHttan~ As .. th tnfolWltton H · 
possible ts obt•tned bl\' ·plM:lnl" . 1111e pe-r$Qf"I; °" 1dUty gi•~.s h can er 
·~ nf ot•h11.uon on ttuards of sp n ls.,. ft re, o·r- e~osuft' that tile 
un.~f&cturen. of tint d1t111i~ca'h. h1rH.lY~d hid ·r,u., m.· t~~- . Th! peit~ 
o~ "uty then not1 ft·• thil sk1iflpel" of ·th! c-t-t al by pMM of tbe. 
s i t111.iUon ,. At di h poi 1111:t .. .-esJpon:s.t b 1t tJ' fior fUt"er guidance ·pas·ses. 
to the! sh ~:pper-~ 

CIH£tnlRE1C1s functton h lba~i:cal ly to :sen~ 41 h Uthon bet.Ileen the 
·p.e.-s..gn •Ht.ti the problem .and ·ft che$i ta1 shfip:per· en;~/0:'11" t.~ 
•anuf'acttnrer '" the people llllo lmow the mst abOut the- product .pd tu 
prcpe-..-t.1 es. 

2. Clf:tJ:JRE'P .• Chlortne E•rgency Plan . l\ccies,u tbn:iug1\I OREMTREC . 

C.HLQREJ!I Wiii$ r!<Stilb l hhed ~ th~ C'Mil ur1 ne lnsti ·wtr ·to h•Mle C:M ort ne 
eme..,gencies in the IJ . S. artd ta.n•dt~ The ~s·~ o~rltes. thnugtl 
CHEMTRtC .. Upon rec:eivf'ng an tMflgen:ey ·cal l, CBT'R.£t nottf1" the 
ne11res.t lllinuhctuter in i.CC-ordiintt wt th 11 ·•tu•l atd pl &111.. fhtrs. 
rnanu fa(;turer then cont&c·ts th& ~ey $~1Kt to dehnl1 ne t f 1 
tec:'hn1ca1 teu snauld M! se:ntt. to Hst st. Eac;:h pr1rttc:1:p•ttng 
runu'f1.cturer bu. t ·r-a1ned penonnel and equ111Mnt. ilr'V'a.11 1.lbht. fo,r 
emel"'..genc t es~ 

J. Nath~nail lgi1"tic~J'1ti:.tt'al Che111h:11ls As.sac tat.Ion 1 P@:!.Uc:1'de Saf ty Tu• 
~twort.. Access thtou.gh CHOORE;C •. 

'The· !Nr111tiito1u111 .Agrtc:ulttrra1. Chmtc:11.h .As!i.adat:~o111 opwiltes a nat1ouili 
·pest 1 C'i de ~ nfon11.t~on a.nd reS;ponSi! rtetwork Pt"'O'f t di ~g 11ldlft C,t r1pd. 
oni-Sfte assi stance _..en .1. spi'll warr,1nts. it. The networ"ik oi>er1~es 
through at04.TIR£t:. 111)0!' rece:~V'tng nottft'c•tton of an e•r-ge111c1 
J n1101 vi ng a pesU c lde-. ·CHEMTAEC contacts tbe •nuf .actu rel"'.. -"o 
provi des. s1nu::1: nc acf!f1te on ha.mn t ng the spn 1 . If neceS'.s1ry, spn l 
response ~1.s areo llftil1bl• on ,, ~S1TitJh1C1.l bash. · 

4. TEA'P': TTan&portatton ~~rg~g Asshtanc• Plan, 1C1.nr1dh1n C.hmrtca.1 
1'roducetS Anoctatton. i\ccen 24 ltl.aur-1 a dil.t tll:Tougt. three· regt.ena1 
control centers : 

- 8r1t~i sh C101Ullbta ., 604/9Z91-ll4l 
- Pra.i rte Provt rices., 403/ 477-8339 
- ~rthern Ontariio, 706/682-t&al 

T EAP funct.1lo111<s i n Canada in a sh•t l •" f•$ht on t.D CHOOREC i n the 
U.S~ lt. pi"D'¥1di!t. ftll!irpncy t.chh:::e .. 1fe·ts k~'led9e•bl!1 P191ii"$GnM1i 
t 1,1su1 l ly t.11111: •nu f~c:tur.e:r) t n touch wt th l"'Sponsi'bl e pe0;pl11e .1t ·t:ti• 
S.C'.eoe of the· emeTgericy , and H·flS tllitt on-t ... SICe~ r1s·shttanu h 
Pl'"Q·Y1 ded i'f needed . When the regtanal a:intro·l cP.!'l·ter rec:eh-es a 
un . 'the rlttendl!llnt ree>ords. b1is1c tnf10 .... at.1on. obtatm a. call -bad. 
nu.her. and perhil$'S gt ves prel t •t nuy 1'nforwiti on fit• standard 



·ref'ertHces t f h •nae of dl.e pradi,u:t b tnown. Th& ,,t,tendant then 
calls ene o.f the centerj 'S ·techntc:al 1dwtso"• who reins the ·scene of 
the .uxtdir.nt to· get as •ch ctetan u po.sstb11e ,lJtd petbaps prov1des. 
addtt:Sio:nal ad'ftc:e on c:uphng wtttl the e.Hgency.. Thit ldYf!!ll:or then 
tries to ocmtu:t: ttte prcd1;u:er . 1f the producer cu.not be reached~ 
or tf d1:s.t11u;:l!i1. are grHt~ the [fi"il'gt 10inal control c:ant.r contacts a, 
COllPln.f f•1i1 t.•r wt'th tlH! product. The c;en"m,. t'.1 1l1ia ·pr,.,.red: to 
·s.nd penanrwl ,1;11d eqµi,,.nt. to De s<:ence tf nit.cu1111r1. 1£w.c.& 
t1>ntK1. has been esit.ab1 t sh@d ~twe111 producer and loc•1 tuthn1"1 t1 Hi 
on ttie sceM:,, the· ~hnical advhor 1S.Su.t$ e fon°"'"'IP' role· and 
nottfh!s ~e Clnadh,n Che.ic 111 ~roducers lssoctaiton of tJle 
HC1dent. 
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