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(b) Coapraheni•e IDviroamental le•poue, Coapeuation, am 

Liability Act of 1980 (CllCLA) 
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(c) C<llDTINST K6260.1S 
(d) COMDTINST Kl646S.29 

1. PUllPOS!. 'l'bi• iutnaction provide• policy auiclance concerning the 
natur~ and eztent of Coa•t Guard hazardoum cbeaical re•poue 
activitiea. lt deacribea tbe re•ponae function• that .. rine •afety 
unit• •hall carry out, eubject to reaource availability, and the 
training, equipment, ataffi11& etandarcle, aDd procedure• a•aociated 
with tboae functiona. 

2. DilllCTIVES AFFECTED. Collmandant ID• tnaction 16465. 16 of. 16 Kay 19 79 
h cancelled. 

3. DISCUSSION. 

a. The CoHt Guard provide• the predeeignated Pederal oo-mcene 
coordinator (OSC) for re•pon•e to bazardou• chemical releaae1 
oca.irring in the coHtal &one, Great X.ke• vaten, and •peci·fied 
inland port• and harbor.. In the 1970., reference (a) and the 
Port and Taolter Safety Act pra.ided our re•ponee authority for 
di•charge• iapacting navigable water• and t..ediate waterfront 
area•. In Dec•ber 1980, the paHqe of reference (b) further 
expanded our juri•diction and authority to include relea•e• of 
hazardou1 •ub•tancea, pollutantl, or containantl into all 
environmental •di• - air, land, ll'OUDd water, and eurface 
water•. leference (d) provide• explicit suJ.dance on .. ttera of 
Coaet Guard juri•diction within the ~oaatal &one. 
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3. b. Thia imtructioo e1tablhhH ch•ldcal. napoue policy and the 
•cope of napoue actlviti•• at unit• pndealsaat•d aa osc. It 
aho cleecriH• tbe ftClu1r .. nte to be •t before UD.it penouel 
enter huardou• eavlrocmenu dunq a rupoue. It 1• orpll11ed 
in th• followiq umar: 

(1) Chapter 1 ••ta forth OSC reapoaaibiliti•• for cbmdcal 
n1poue, the polic, to carrJ Ollt thM• rupomtb1lit1••• 
aQd nlated ~taff!q aQd •dical •llitoriq ataadard•. 

(2) Ct-.pter 2 d1e•cr1'btl1 unit allwanca for per1mmel 
protec~ive equiP119nt. 

(3) Chapter 3 outline• cheldca! re1poue traiaS.D&· 

(4) Chapter 4 •~ri•e• pre-incident preparationa for cheai.cal 
re1pon•e activittea. 

(5) Chapter 5 d11cu1aea rupome oqanisation, n•ponae 
planning, and on-aceue 1af•~· 

(6) Chapter 6 de1ct'ibH the procedure• for entrJ of Coa1t GuaTd 
penonnel into ha1ardoua ch•ical envlraDMDtl• · 

c. Marine ••fety office1, COTP1, and dhtrict(a) 1taff1 an 
encouraaed tc 1ubm.it 1u1ge1tiona for aore effecti,,. elmcution of 
cheaical re1ponae act1v1t1••· 

4. ACTION. 

a. 0n-1cene coordinatora •ball: 

(1) 

(2) 

(3) 

l•pleaent the auidance contained herein •• policy to be 
followed during pollution re•poue eff ort1 involving 
hasardoua chellical1. 

u•••• the threat of ch..S.cal rel••••• and eshtiq 
re1ponH capability vit~ln their •on• and identify the 
appropriate level of entry capability. 

Advi•• the di•trict ct:llllAnder, by 1 June 1984, of their 
level of entry capability and, if nece11ary, the addicional 
per1cmnel, trainlu1 1 and equlp11ent required to uparade mnit 
capability to ... t the proar•• aoal• outllaed in Chapter 1. 
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4. b. Dhtrlct c011Unden •hall: 

(1) lvaluate the uec:t to develop •Del •1nta1n a huardou• 
che111c:al rHpoue eDtr"J' capability •••d on the threat of 
cbnical rel••M• •ad ai•tiac r••poua capab111CJ Within 
tbair dlatrict. 

(2) Coordlaate the develo,..nt aad MS.Dteaaace of tba 
appropriate l•ftl of reapoue capabS.UtJ 1D anaa 111ben tbe 
Coa•t Guard provide• predeaipated OSC.. 

(3) .. vi•• and conaolidat• iDformtton aubld.tted bJ OSC. and 
report to Cca•adant (C-4111). bJ l Aup•t 1914. the leftl 
of •.ntr, capabil1t1 of each OSC alld an1 aclclitional reaource 
requir ... au to UPlrade rHponH capability to ••t the 
pro1r••·1oal. 

(4) Coordinate •ad mDitor the •tatu1 of penonnel protectbe 
equip•nt inventorie• at aubordinate c~Dcll1, red1atrlbute 
equipmnt between unltl •• aece11&ry9 and con1olidat• 
equip•at fundiq reque•tl for auba111loD thro.a1h 
appropriate channel•. 

c. Area commandeni •hall direct tho Rational Strike Poree to: 

( 1) IapleMnt the 1\1.ldance contained herein aa policJ to be 
followed durtna pollutloa reapon1e efforu involviaa 
huardou1 cheaicala. 

( 2) Provide advice and a1118tance for basardou• cheaical 
re1pon1e a1 reque1ted bJ on-ecene coordinaton. 

d. Couandant (G-wll.) ahall: · 

(1) 

(2) 

(3) 

Develop budpt iDitiathe1 to requeat the nec•Har, 
additional reaourcea identified beyoad what can b• funded 
throu1b •xl•t:lq operatiq fuacl1, 

AlloC8te appropriation• to di1trict1 for proc:ureMnt aad 
aupport of cheucal re1poa1e-related equipmnt and 
train1q. 

Coordinate VS.th appropriate Beadquartera proer• and 
1upport •napra to carry o.at tbe provi.IS.oo• of th1a 
1utruct1on. 

" ~ ...... ,' ~7'"""'· "'."' .... . . 
r' ! .t r.-:·~ .... -... :-·.-.. ,, 

I :~1, •'•••"" •;J 11>•• ·- • . t .... t"·1···~-f'··1•i·,-'f'•l"I""~ t .... "' .... ~ ... ~ a.:.... .. ..... .,.. -
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CHAPTER 1. CBEHICAJ.. RESPONSE POL.ICY 

A. Response Activities. 

1. tJnder tbe National 011 and Hazardous Substances Pollution 
Cont1Dgenc1 Plan (HCP), tbe Coast Guard providea predeaiCD&ted 
Federal aa-aoene coordirlator-a (OSC) tor reapoue to buarcloua 
obeaioal releaaes 1D th• coastal sone, Great Laku vaten, and 
apeo1t1ed 1.nlaDd porta and b&rboN. Tbe OSC'• Jw"1ad1ct1aa and 
autbor1tJ v1tb1D this son• 1Doludu releuu ot b&Ardoua 
aubatuoea 1 poUut&Dta 1 .or OODt-e•1 nanta into all CTirowDtal 
Md1a - air, land, around water, and au.rtaoe vatera. 

2. Tb• respoaae t'\mctions tb.at Coaat Qua.rd OSCa e&rrJ out in tb• ,, 
event ot a ohem.1.cal release are divided 1.Dto seven separate 
areaa: 

a. Conducting local contingency planning tor respoaae to· 
hazardous cbem.1.cal releases. 

b •. Conducting traditional COTP respoaae measures sucb u 
restricting acceaa to the atfected area and controlling 
•r1ne trattic; cct1ty1ng tao111 ties operating wlnerable 
water intakes ot the releaa•; coordinatiac v1tb state and 
local ... rgency toroes; and assisting aa reaouroes and 
capabilities pel'"m.1.t. 

c. Conducting a preliJlinary assesaaent ot tbe inoident to: 
(1) evaluate tbe magnitude ot th•·tllreat to the public 
bealtb· and welfare and tbe enviroDMDt, (2) deteraiDe 1t 
response action by tbe spiller and/or th• state and looal 
government 1a adequate, (3) eatabl1ab juriadiction tor a 
Federal response, and (4) collect the data necessary to 
tormulate a respoaae plan it a Federal reaponae 1a 
warranted. 

d. Contacting the owner and/or op•rator ot tbe souroe ot the 
reluse, it known, to 1ntorm th• or their potential 
liability tor government removal ooata, to ezplaiD tbe 
Coast Guard's role aa OSC, and to gather intol"ll&tioo tor 
responae and port safety purpoaea. ld•1n1•trat1Te orders 
ab&U be used wben appropriate to d1reot actiona ot tbe 
respon.s1ble party. · 

e. . Baaed on tb• findings or the prel1a1nary aueaamt, 
o&rrJin& out t1rat aid 111t1gat1on actions 1t tb• situation 
warrants imediate aation. Pirat a1d atiption aotiou 
are tboae reaponae aationa taken bJ OSC personnel 
necessary tO addreaa 1-ediat• oonoerm prior to tb• 
arr1Tal or cleanup contraotora or aot1on bJ tbe 
respona1ble party. 
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l-A-2 f. Hoa.1tortnc cleamap actioaa of r•apouibla partie1 or, in 
the e&H of Pederal "90Tala, tro'ridiq OG1CeD.e 

1upervi•ion of ~•al actidtiea, euurtac tbe -pl019nt 
of a •ouad re.nal atrate17. 'Ille OSC 1• a.ot ezpected to 
be capable of deeipi111 &ad carm111 mt • ccaplu r-•el 
plan. In certain 11tuat1ou, aupport: froa Special Poree• 
<••I• •tioaal Strika Porca(llSP), IP.I. lnir-Dtal 
laepooaa Ta• (Dr), llllA.t Sd .. tific SUpport Coordlutor 
(SSC)) -r Ila uceeear, to ueiat 111 tbe deftl-11t or 
ftYlev of • nMYal atratea. ID either C&M, dw osc 
•ball auara tbat pUell- --• w.Ur eafaCJ an 
adhered to lry all pertiaa lnol- lD cbe ... _.. 

I• Por Pederal hmlftla, arra11C1111 for tM Mrric•• of 
coa.traccora aDd av:peniaiac tbair acttou, 1uGr.l11& tbat 
raapoaaa C«Mtl are docuanted u nq"1red. bJ a&aptar 16 of 
the: Karine Safety llaa.111.1. 

' 

B. level of laapon1e Capability.· 

1. The Natioul Strike Poree •ball develop aad -ia.taia. t.e...i .&. 
ea.try capabilit7 aa deacribed la. Cbaptar 2. tbe7 ahall 
uintain cootiaoed as.pertiH ill atata-of-t.b.-art reapoua 
Mtbod• and pro"ri.U advice and a1aiataa.ca aa nqu.irad by osc.. 

The progr• 10&1 1• that a 11nit PTllilleaipatell •• OSC •ball be 
capable of perforaiq tbe OSC functiou de•cr1Hd abo.-. 
llowver, the actual l.9ftl of rt•pou• capability to k 
uintained at a unit •hall be 'Dued oa the rl•k of cbeaical 
rel••••• occu.rrtac 1D tbe OSC 1 1 sane aad tba a:l.x. of 1Dclu•try, 
1tate, local, &ad. otMr feLr&l re•poue capability already in 
place. 

3. In tboae &onea lib.er• tbe d1atr1ct ccamaDder aad OSC deteraiu 
tber• 11 a aipificant rlak of cbeaical n.leaaea, aad tbe 
•zi•ting re•pone• capahilitiea (CC awl otben) 1'1tb1D tbeH &ooea 
are inadequate, um.ca ab.all deftlop t.wl 4 or I entry capability 
a• deacribed in. Cbapt•r 2. Vben tbi• 1• not po•aihl.9 becauM of 
iuuffici•o.t traiucl persoanel or 1Ud.eq•t• procectt .. 
eqW.pmnt, aa Mt fortb in Cbapten Z &1111 3, cbe OSC 1ball Mak 
tba n•cela&Q' addltioiaal naource• aDll adopt a couenatiw 
reapoue poacure until tbaM nq,uirwata an •t. ~f1callr, 
tbefu, &hall perfon. thoae OSC f•ct1ou cleacriW la. • L 11.ot 
H9 a. antq O! mac eraoml i'.ilto Gr.ardoua. a1liirownta. 

4. Tbe 1nte1ntiOD of Coa1t Guard raaovrce1 wt.th •zi•tiq re1poaH 
orgaD1a.t1ou 1• an_ important cODaidemticna. tb1ll ••a• of 
aclda"1111 tb& raquired 1-1 of oapeblllCJ' la approprlaca - .. : 
(1) tbe aiatlDS rupoua o-11lat1- r ... uui,. reepoad to 
cheat.cal releaMI, ed ( 2) tbef can perfom the aurvey action• 
(••Pling, e119ir011Mlltal mnitoriac, etc.) e•Mntial for 
••••••tac the baaaria preHatK "7 • nla••· 11Ut• relrtac ou. 
out.aide oq:anisauou to· prcw1'9 ti. required. reapo11&a capability 
llUllt periodically n&aHH the •billCJ' of the•• orp11lut10De to 
provide an adequate raapoue. 

' /' ) _' 
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1-B-5. Predesignated OSCa vitb jur11d1ot1on over •ones were tbe riak 
ot a chemical releaae 1a low, or Wbere ex1at1D& reaponae 
capability 1e already adequate, aball adopt a oonaervat1ve 
response poaturoe 1 relyinl on aupmnt1D& toroaa tor entry 
capability as described in tb• tollovia& peraarapb. 

6. Ia tboae iutaaoea llbere the pre-deaiplated OSC caanot acbieTe 
tbe dea1recl l ... el ot reaponae oapabllit7 dU• to 1uuttioimt 
protective equip..nt or atattlna, tba district OOl"''Mtar abould 
ideatity or d•Telop 1nter1a _. or rapidlJ proYidia& tbat 
un1t vitb tba neoaaaaey oapablllt7 1D tb• nut ot a rel-•. 
Appropriate aech&ni1111a tor providiag the required reapoa.ae 
oapab111t7 1Dolude, but are aot liaited to tbe tolloviag: 

a. .lupeati11& vi tb available Special Foroea (e.g. llSP, BRT) • 

b. Augment!ng unibl with resources tram other MSOa or COTPa 
withL, the district having tbe required entry capab111t7. 

7. It 1a important to not• that tbe Federal predesignated OSC cao 
not relinquish that reapc:ma1b111ty, DO •tter vbo 11 carrying 
out the actual response, and shall monitor the reaponae aa 
necessary to en.sure ita adequacy. Ir a response 1a not 
adequate, the OSC aball, to the extent tbat reaourcea are 
available, provide ad.vioe t.o responders or aaauae oontrol ot 
tbe response. 

8. Tbe above policies notv1tbstand1DI, there are oocaa1ona vb.lob 
necessitate certain calculated riaka be taken t.o protect tbe 
public health &nd Wlfarti. In !UOh Q!S8S, r1Ska to personnel 
will be reduced to the mini.llWI level possible consistent v1tb 
the operational a1tuation and shall not be incurred tor purelx 
environment.al purposes. 

g. The Conn•ndant recognizes the a1an1t1canoe or the cautious 
approach which the Coast Guard bas Adopted tor the chemical 
reaponae llisaion area. Tbe bigb training and atatriag 
threshold• will liait the response capability ot some units, 
and in many arus sources or support will not be available t.o 
till tbe void. J.a a conaeq,uenoe, there will be occasions wben 
a unit will be unable to mount a complete response to a serious 
incident. Thia circwutance ·18 preferred to attempt1Dg a 
complex and potentially bazardoua job without the necessary 
atatting, training, and equipment. 

c. PersoMel Requirements. 

1. The requirements or carrying out varied m1aa1ona place 
different demands upon unit personnel resources. Those demands 
tall into two categories: preparation and execution. 
Preparation oonaiata pr1u.rily of contingency planning and 
training and execution entails performance ot tbe other OSC 
tunctiona described in paragraph 1.1.2. or these, the init:Lal 
on-scene assessment or a release 1a the moat manpower intensive 
for a unit to perform. 
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1-c-2. An on-scene assessment 1111.1 be necesaary to d•t•Mline t.be extent 
or or ettects or a roe lease. 1n etreot1ve aaaea-nt •Y 
require response personnel to work 1n or near tb• area or tbe 
l"elease 1 gathering intorilation OD the n&t\11"'9 or tile pollutant 
and tb.e extent or ita impact. 

3. The DWlber or persons required to pertol'9 on-aoene aot1Y1tiea 
at any on• u.. 1a deteraiDed to a lar&• extent bf ta• lnel or 
personnel protection that mat be uaed. ID aAJ Gaae, rttpODH 
actions 1n bag.rdous areas shall alvazs be conducted bY a tum 
or 1ftd1T1duals tra1n!d 1n cbnical reaDoaae. tattle 1.1 
outlines th• llinillWI numbers or personnel 1"9qu1red to aupPor"t 
l"eSpon.se activities requ1r1ng th• use or personnel proteot1Te 
equipment. 

I>. Medical Monitorina. 

1. All personnel involved 1n cnem.ical spill response shall 
participate in a med1aal monitoring prograaa a.a described 1n 
COHDTIHST H6260.15. This program shall include an'initial 
baseline physical, annual testing, and 1.mmediate exam.ination it 
there 1.s reason to believe tbat an individual baa been exposed 
to hazardous substances during a response. In addition, a 
history shall be maintained 1n the persona medical record ot 
those substances that the individual •Y b&ve been exposed to 
during response operations. · 



Table 1.1 
leaponae Action• Incurri Ez 01ure R11ka 

1. e repre1ent1 t niaua •npover requirement• or 
that .. Y pre1ent cheaical expoaure r11k9. It ia 
a aoaevbat larger nullber of personnel nor.ally be 

aaaiped to thia type of operation in order to be capable of aafely 
Meting any contingenc1e1 and to a1aiat personnel in donniaa 
equipaent, etc •• 

z. All port1c1pot1ng pono1111el opec1fied 1n the toble •boll be highly 
_trained aud proficieut in the uae of reapon.ae equipment and cheai.cal 
reapona.e procedure•. 'tbia norull7 vould 1wolw tbe cmpletion of 
Schedule II trainiag aa deacribecl ill Cb.apter 2. A aafe reapoue 
cann.ot be acccapliabed Without properly trained penonoel. 

LEVEL A 
Protective Clothinc Required: 
demand SCI&. 

Fully encapaulatiQB outfit, preaaure-

A) Tea Leder 
B) DECQN Teu 
C) le1cu.e Te• 
D) Entry Te .. 

Kinia\111 total 

LEVEL B 

I 
2 
2 
2 -.,-

Protective Clothing llequired: Boyt•, glovea, aplaah auit w/hood, face 
protection. prea1ure-demand SCBA. 

A) Te• Leader 1 
B) DECQN Tea I 
C) Reocue Tum (2)2 
D) Entry Team 2 

Minimum total 4"( 6) 2 

LEVEL C 
Protective- Clothing Required: 
coverall•, garticulate filter 
protection. 

A) Team Leader 
B) Entry Team 
C) DECON Team 

M.inimwn total 

Boota, gloves, dispoaable •Plash 
maak or air-purifying reapirator, 

•uit or 
face/eye 

1 Certain aubatance• preaent only a reapiratory hazard and, thua, 
require uae of an SCBA or an air-purifying respirator, but not splash 
gear. Thia type of entry organization and equipaent ccaplement ii aot 
repreaented here because the percentage of potential pollutanta 
reiuiring it 1• relatively low. 

Required if OSHA Immediately Dangerous to Life or Health (IDLH) 
concentration• of tubstances are preeent or known to ex:lat. The IDLH 
concentration is the maxiaum level frClll wb.ich one could eacape within 30 
minutes Without any escape-impairing &)"llptom.1 or any irreversible health 
effects. 
Ji This manning complement not required when any necessary decon can be 
aciom.pliahed by Entry Team without assistance. 

Air-purifying relpirators are nomally not appropriate for initial 
entry. An SCBA auat be uaed unless it ha8 been determined by a cospete 
individual that the conditions for using air-purifying devices are met. 
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ClllPTER 2. PERSOllllEL PROTECTIVE !QUil'MEllT 

A. 

B. 

'Background. on-seen• coordinators uy t1Dd it neo•aaarr tor coast 
Guard personnel tO enter ba.nrdous env1romaenta t.o O&N"1 ou.t QSC 
reoponoibiliti••· ThoM poraomol .,..t be protected qal.Dot tile 
tour rcut•• or potontial obeaioal _oa...... (:S.. Qiapter -···) 
Io order to &l.niaiZ• tboao riolco, poroomel protective equi-t 
...,t be worn. Meli tioaally, OSC. .,.t ba'f• a world.II& imovledp ot 
protootiv• equi-t to .... ..,.. compll.al>c• vitb tile worl<er bealtb 
- eatoty provuiom ot tbe •c.r (-0 era 300.111. 

Levels or Protection. 

1. Tb• CO&st au&rd "will adopt the EPA ataDd&l'd "LeYels ot 
Protection• tor personnel protective equipment. !a.oh lnel 
provides tor various coab1nat1ons or respiratory and deraal 
equipment to protect personnel against hazards encountered 
during a response. · 

2 • 't'be following iS a Short description ot •Ch level ot 
protection and its uae. It sbould be noted that tbese 
protection level.a are guidelines onl7 and do not preclude 
other sate applications and oomb1Aat1ona or equip .. nt. 

a. LEVEL A - Level A protection (Selt-contained breathing 
apparatus (SCB.A); rully .... ncapsula~1ng suit) provides the 
b.igtlest level or respirat.ory, skin, 91e 1 and mcowt 
membrane protection. It 1S generally Wied 1D t.b.ose 
aituat-1ona vb.ere extremely b&t.ardoua aubsta.nces aN mown 
to be present 1D b.igb at.rloapberic concentrations and 
wb.ere 1.evel B splub. geu does not ot'Cer adequate 
protection aaainat UlJ' dermally-active aubat.a.nces present 
or vb.ere materials IDCl concentrations are unknown. 

b. LEVEL B • X..Vol B protection (SCBA and opluh 11oarl 
provides the bigbest level ot reapiratory protection but 
a lesaer level. or skin ani:I eye protection. It 1a 
generall.y used 1n those situation. where the cb.eai.cal 1a 
known, ~be atmosphere 1S oxyaen det1c1ent, conta.1na IDLB' 
concentrations or su.bstances vb.1cb pose a reapiratory 
hazard, or vb.ere dermal oontact with a .ba&aJ"dCMlS 
oubotanoe io IU&bl1 unl.ikol1 • Tb1a leftl or protection 
vill oo.-lly be tbe ain11Na used tor ao iDi tial. reopooae 
~eas ~· respil"&tory basards associated with a releued 
oubotanco(li) allow tor a luoe.- loYel ot reopiratory 
protootioo tlla.D ao SCB.l. 

c. LEVEL C • X..V•l C protection (air-puri!')'iog reopirator 
aod oploob gurl ia oul.toble men tile typo or airborne 
substance 1S kDOVD. 1 concentrations measured, criteria ror 
using air-purity:1ng reopiratoro met, aod okio expooure io 
unlikely. u .. 'O! ~ level or protection requires 
continuing lt8Uureaent. or &1r cont1•1aants to WUN 
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2-B-2-c. (Cont'd) that IDLH concentrations do not exist and 
that the concentrationa or contaminants present do not 
exceed the service limits or the canister. 

d. LEVEL D - Level D protection is primarily a work uniform 
~d should not be worn 1n any bazardoua environment. It 
1a used when tbere 1a no indication or haZardous 
conditions and the work tunation precludes oontact with 
any hazardous aubatances. 

c. ,,Equipment Inventorx. On-soene coordinators aball •1nta1n 
inventories or equip .. nt within tbe tollow1ag pariaetera: 

1. Inventory scope. 

a. Tables 2.1 and 2.2 list the 111.nillum levels ot equipment 
.corresponding to response capabilities described in 
Chapter 1. Tbese levels are flexible enough to enable 
collllDAnding otticers to tailor their equipment inventory 
to the major hazards arising within their jurisdiction. 
Thia flexibility should be a function or the magnitude 
and frequency ot the hazards moat likely to be 
encountered, as well as other regional resources 
available to address those bazarda. It 1a not desirable 
or erricient for a oo~d to have equipment to meet 
every conceivable need. · 

b. Equipment levels should not exceed the command's ability 
to maintain and remain trained in its use. The Coast 
Guard is one resource among local, state, Federal, and 
industry resources. Equipment inventories should 
complement other resources whenever practicable. For 
instance, a command may·be able to retill SCBA'a by 
purchasing the service or by using a local tire 
department's compressor rather than procuring a retiLl 
system along with attendent recurring coats of 
maintenance. training, and storage. Similarly, command 
resources should be oriented toward short duration 
incidents with regional and national resources used to 
support unusual or prolonged operations. 

2. Equipment types. 

a. The primary criteria for selecting items for the unit's 
inv~ntory is that each piece or equipment must be saf'e 
for the environment in which it is used. Since the 
state-of-the-art is continually being improved and no 
single type of equipment 1a suitable tor every 
application, the purchase or use or specific bra~d names 
or materials is not required. This does not mean tnat 
units should mix brands of the same equipment type. To 
the extent possible, equipment tYJ)eS within districts 
should be standardized to reduoe maintenance efforts , 
ensure compatability during unit augmentation, and ~o 
facilitate the transfer of equipment between units. 
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D. 

2-c-2-b. Tb•C! is DO ainsle txpe or ch!!1oal-as1styt clotb191 or 
tu.llx:fll9!D•ul•ttd suit t.b!t 1! 11gaer s.g vid••ered 
Coaat Guard Hf oC $!!at 9M bt NOOW!!pdfd !! proteat1on 
W2Mt all suba"Pota. C=r • 0 daat (G-DHf•3) U 
G\ll'NlltlY d..,.1op1D& a Cout Cluard-1t'1ed ILC DORll 
•a...tw-1on• .,oapaulatecl auit aDd U alao re1earcll1D& 
ftl"lOWI tniea ot apl.Ub ,..... Until -1t1o aw.ta aDd 
1111lub _.. tor ,... tllro1l&hOllt tile taut Clual'd are 
1cleDt1t1ed, Wll.ta 111...u Hlect -ro~ aftilall1• 
Olltt1ta. 'ftl1a Hl&CltiOD lllollld 1Jlo:W0 •tariala 
ottar.la& adequate ..,_.bWtJ ap•••t t.11a bi&ll•t r18lc 
ob-1oall -led 1D tile PQl't ....... elate~ bJ 1-.l 
oonti.QpnCJ' pl ann1 "C• Tb1a _, NquiN b&Yi.DI more tMn 
on• ""1t •terW l.D tile l.Dveotorr tor botll 11111.Ull &Ml' 
&Del eooapaulating ou1ta. 

c. tJnita mat develop tbeir 1.nventory oona1d•rinl local 
c0nd1t1ona, coat-eftectiveneas of the it .. tor its 
1nten4ed uae; and the advice or other experts, •·&· local 
contractors, cheaical abippers/manutaoturers, the JISP, 
tll• EPA !nv1ronaenta1 Reapooae Tau CERT), or tile 
l!a:ardouo Ch-cal Tral.Dl.Dg Course (BCTC) otatt at tile 
Marine Safety Scllool. llbere appropriate, equipMDt ... t 
be independently oert1t18d tor th• 1Dtended uae. For 
.xample, br-e&thiag apparatus and reapil"ator•- must be 
oert1t1ed by the Rational Institute or OCoupatioDal 
Safety and Beal th (HlOSB). Eleotrioal l.Dot......,ta used 
1n explosive at.llOapDeres must be cer"titied •1.Dtrinsically 
ate• bJ 1.Mepeodent testing orga.a.1zat10DS aucn u 
Factory "1tual (Pl!) or Underwriter• I.aboratoriu (UI.). 
In addition, care mat &l•ya be taken to ft'aluate ta. 
suitability or a protective suit material or an 
1DstnuMDt tor t.b• :situation at band. Por example, an 
instrument cert1t1ed •1Dtrina1oally sate• -tor- Cl.us 1 , 
l>1V1sioa 1, Group C and D env1.romamta .-y be an i&Dition 
11azard on a barge carryillg butadieoe, a Group B 
nasard. 

3. H1n1mum Quantitieo. The eciu1-t 11ot1D&a l.D Table• 2. 1 and 
2.2 are llin1myp qU&Dtities tbat should tte aintaiDed by 
UD1to. Greater mml>ero ot 1Dd1v1dual eqW.-t it- •1 ba 
required, depend1ng on the response capabUity •1ntained at 
tbe unit. 

!guiplleftt Maintenance. COMDTillST 16465 .26 eotabliobed a 
Preventive Maintenance Syat .. (PMS) tor major llar1De !nv1.rocmental 
Response equ1PINlftt it.U. Unit• al>all &DOW'e tllet all oba.1oal 
responae equip•nt 1a ll&inta1Ded in accordance v1tb this 
1.natruotion wbere appl1cabl9, and with u.nu.t'act.urera 
recomendations. for major equiplllent it ... 1n videapread uae, 
au.ab u SurY'1vA1r SCBAs, !EB.ts, and tbe Biomarine goo, units 
sbould use a.onual Dintenance contracts arranged bf Headquarters. 
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2-E. "9u1ement Procurement Prooedurea. 

1. Onita aball deteJ"lline their needs according to the level of 
protection required in their area ot responsibility and make 
tbe necessary requisitions tbrougb appropriate cbannela <•·&· 
CERCLA l'lmding, 00-30, 00--6). ln up-to-date 11St1ng or 
protective equipment on bandt u1Dtenanoe requirement.a, and 
requisitioned equipaent and ooata abOuld be .. inta1ned. 
District oomandera abould ooordinate and llOD1tor the status 
or equiPMDt inYentoriea at aubordioate oomanda and 
oonaolidate unit equipment tund1ng reque•t• for aublliaaion. 
CERCLA Tl'"llat Fund aooounta tor ohellioal reaponae equipment 
and traininl aho\11.d be used whenever appropriate. 



( 

( 

.I 

Table 2.1 
Eg,u1eaent tor General kev•ls ot Protection 

The following lists provide llinillwa quantiti .. or equi1191nt· for ..all 
Level or Protection. Vb.ere ~n.imwl amounts are not 1pec1t111c1, tbe UDit 
.. st det•rllin• the eppropriate -.mt bUed oa tllll rel- or tile itea 
to tbe entire outfit. Minillwl required U011Dt1 or ll.J<e it- in 
d1tterent IAT•ls are not ouailat1Ye, 1 ••• tbe •1n1am mmb.pr ot SCIAa 
ror a unit bavl.ag botb t.nel l and B oapabU1t7 1a •1-bt, not -· 

l!%, COTP - All units duign&ted aa COTP 1no1Udinl llSOe 
KSF - Eacb strike teaa 
1l - aa Nqu1re4, number and tJP• to be o~te 

v1tb m!it needs 

Level A - Provides th• h.1Cb••t level or r9SPil"ato17, akin, and .,.. 
protection. 

Pressure-demand, selt-contained breathing 
apparatus, KSHA/NIOSH approved, 60 ainUte 
duration recomaended. 

Pully encapsulating cbe9ical-rea1stant suit, 
(minimWI 1s tor uab suit aaterial). 

Cool vest or suit ,oompatable vith suit 
(essent1&1 when wearing suit 
in bigb temperatures) • 

Cotton (or name retardant) coveralls 
Underwear, long oott.on \IDdervear 
Gloves (outer), cbemical-resistant 
Gloves ( 1DD•r) , chemical-resistant 
Overgloves, t.eatber (vb.en appropriate) 
Boota, chemical-reaiatant, ateel toe and 

aQank. (Depending on auit boot, worn over or 
under auit Doot) 

Boota, (outer), chemical resistant, diapoaaDle 
Karel nat (under suit) 
Protective suit, diaposaDle 

(Worn over tully encapsulating suit) 

6 

15 

15 
15 
R 
8 

R 
6 
R 

12 

8 

60 

60 
60 

R 
16 

R 
12 

R 

J..evel B - Provides the higb.eat lffel ot respiratory protectiaa, 
leaser degree or akin protection. 

but. 

Pressure-demand, a•lt contained Dreatbi.ng 
apparatus, MSlll./HIOSB approved, 30 or 60 
minute duratiOl1. 

Cbellioal-reaiatant alothinl (e.g. booded, one 
or two-piece aplaab au1ti hood and apron; 
disposable coveralls) (oacb suit mterial). 

Cotton (or tlallo retardant) coveralls 
Gloves (outer) chemical-resistant 
Glovea (inner) cnemioal-reaiatant 
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15 

15 
15 
15 

60 

60 
6o 
60 
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r 
I 
I 
I 
! 
I 

!!qui pant 
T.ble 2, 1 (Cont.) 

for General Lenl1 of 

loot• (outer) cbealcal-re1i1tant, 
ateel toe and 1bank 

loot• (outer) cheaical-re111tant, 
diapoeal 

Bard bat (face abield) 

Protection 

Q)TP -. 
ll 

6 

l.eftl c - Provide• protection apinat ••l•cted mom tne• •Del 
coacentratiou of airboru aubetaacea vtth a.M of tbe prap9r air 
purlfJiaa re1ptratora and filter can11tara. Skin protect101a·1a 

l caa,.rable to l.eftl a. 
a>TP 

l Pull-face, air purifJiq card1tar n1pirator 
(KSllA/NlOSH approvad) 

Replac ... nt cani1ter11 (Acid &••••i OrsaaJ.c 
Vapor1; COllblnation; etc.) 

Ch .. 1cal-reai1tant clothiug <••&• hooded, one 
or two-piece apla1b 9Uit; hood and apron; 
di1poaable coverall.I) 

Cotton (or fla.e retardant) eOHralla 
Glove• (outer) chea1C4al-re1i1tant 
Clove• (inner) chea1cal-re1iatant 
Boot1, 1teel toe and chank, chea1cal-re1i1tant 
loot• (outer),cheaical re1i1tant, di1po1able 
Bard hat 
'-er1ency eacape breathing epparatue 

,-
ll 

15 

15 
15 
15 

• • 6 
6 

re(Ular vork 

!ISP 
Tr 

• 
12 

BSP 
Tr 

I. 

60 

60 
60 
60 
16 
ll 

12 
12 

Level D - Provide• ainiu.l protection and augmate tbe 
unifom. lt i• ~adequate in area• With re•piratoT7 or akin ba&arcle. 

Cotton (or fla111 retardant) coverall• 
Clave• 
Boot1/ahoe1. aafety or chea1cal-re1i1tant, 

1tael toe and 1hank. 
Bard hat and eye or face protection 
!mergency eacape breathing apparatua 

a>TP ,-
• ll 

• ll 

HSP 
'"T 

I. 
ll 

ll 
R 



Table 2.2 
Ancillarx Material• and Equip!!nt 

Thi• liat 11 not all-inclU8iva; nor 11 it .. ndatory except where 
.!E!..Cified or where the 1~1.!...,!.ollowecl by nuabe~ndicatin& 
minimu.u. Thorouch uteri&l li1t1 an topic.I of tniniq caune1 1\lCh 
11 the a; Hazardou1 Ch.eaical Trainina Courae and th• EPA Hazardous 
Macariala Incident l.e1poue Operationa Coi.ane. A unit·, invantory of 
ancillaey 1111,uipmnt a•t be developed bJ trained unit penouel vho mu•t 
con1ider other re1ional, local, and unit reaource• when daterainiaa the 
need for a &1van level of hard.van. 

1. Support Materl&l1/Z9uiJ!!!nt 
COlmUD.icatiou C•·I· th~oat1ib adaptaticm 

for HX-3501 or equivalent, hudaet radioe) 
R.efennca Library 
Qualitative re1pi~tor fi:-t•at auppliea 
Span air-purifyiug reapirator can11tan 
Spare SCBA cylinden 
Decontamination kit 
Portable eyeva•h 
Fine aid lr.J.t 
Tool Kit (1.e. 1 baaic 11echanic tools, ax, 

wheel wrench, wrecking bar) 
Ca1cade/com.pre11or air refilliaa 1y1t .. 
Organic vapor m0tl.itor1i peraoa.al. 
Warning placard1, 1a&rlting t.&pe, IP"r•!" paint 
Sealing tape for chemical-reei1tant clothiQ& 

2. DocU11entat.ion, detection, and monitoring 
Inve1ti1ation Kit 

, Sampling Kit 
Oxygen/Cmbuatible gaa 1natru•nt 
Coloriaetric Cheaical detect.or kit 
Litmus paper or pH meter 
Digital du1t •ter** 
lemote air sampler** 
Organic vapor analyzer** 
1INJ Photoionizer (or equivalent)** 

3. Pollution Re1poru1e Vehicle 

CXID' 

•• 
1 
a 
a 
4 
1 
1 
I 
1 

a 
R 

I 
I 
2 
2 
I* 

I* 

l* 

* Oa.ly required for· COTP1 with Level A or I capability. 

RSF 
B 

I 
R 
R 
B 
I 
I 
I 
I 

I 
R 
R 
R 

l 
I 
4 
J 
I 

I 
2 

I 

** These are aophiaticated electronic inat.ruaent1 v.lth high initial COit 
and high recurrtn' cott• for maintenance and operator trainina· lefore 
procuring thi• equipment, cmmand1 mu•t enau.re that there will 'oe: a 
local need for instrument; dedicated man-houra to develop coapetent 
operator•; and that there i1 inadequate availability of the 1nsttu11ent '• 
capability through other 1ource1 (i.e., NSF, ERT, Technical Aa1i1t Team& 
(TAT), contract.ore, laba, ma.iveraitie1, health official•, acc.). 
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CHAPTER 3. CH!HICAL WPOHSE TRAINING 

A. General. 

1 • Since Coast Guard personnel ay incur 1"1Ska or exposure to 
bazardous chemicals, it tollovs tbat osea mu.at en.11\U"tt tbat 
personnel involved in cbellical response are tr-a1Ded to NCOIDis• 
b&Z~rdoua cond1t1ona and to vork sare11 1n oont••'Mted &Naa. 
The traininl requirements tor chea1.cal Naponae are bu!4 an tbe 
character o( the mission, not cm tbe dyree ot tra1nim Vb1ch 
uch. •rJ.n~. satetx unit __ ·~ conTen1entl7=-aoc0!9!Sat1';-·""·It:=tl~ 
recoiii!zed t.liat ·1niler marine sarety wuu •Y not have 
surticient personnel to support the tra1nina, equ1p11mt 
'U1n.ten.~~!.t. __ ~nd J~!!~.~ .. J?.~eduru as~~~.-~!4 ..... ~~~ .. J;b.-.ioal 
response. This has been accoWit'ed tor by 1dent1f'11na two levels 
or training, one more extensive tban the other. TtaeH levels 
correspond to the level or response capability .. intained b7 tb• 
unit as identified in cnapter 1. Any rortbcollling rev1siona to 
the Marine sarety training and qual1ticat1on program that atrect 
the levels or training will be incorporated vben tbe aft&nlea are 
implemented. 

2. The Environmental Response Division (G-WIR) and tbe Training and 
Education Division (G-PTE) are pursuing two projects in an 
errort to reduce the resident training requ~llaDta tor obeaical 
response. The tirst is the broadening ot curricula at Marine 
Safety School courses with the compleiaenta.ry elimiDation ot non
Coast Guard resident courses rrom the trainin& ~uirement. Tbe 
second concerns the development ot a sophisticated trainin& 
program that would employ •alternative delivery syateaa•, auch 
as video-disc presentations and computer-assisted inatl"'\lction. 
This program sbould not only provide quality instruction at the 
unit, but will also serve to augment or replace certain el~ts 
or resident training. 

3. Chapter 1 described the program goals and standards that an OSC 
must consider when preparing tor or conducting a response to a 
hazardous chemical release. The training requirements to 
support these levels or response are designed to provide tbe 
knowledge and skill-levels to accomplish these tunctiona. Tta1a 
training emphas1Zes three areas: (1) applicable statutes and 
associated Coast Guard policies; ( 2J response actiona such aa 
entry into a baZardows enviroDMnt, on-scene assessment, and 
monitoring or supervision or removal actions; and (3) activities 
in support or a response such u unit tra1.D1.ng, contingency 
plannia&, medical monitoring, and equipment maintenance. 

. .• 

4. Training requirement. tor·chemical response have been separated 
into resident, National Strike Force, and unit instruction. 
Note that these are not annual trainiM reguirements, but 
minimum levels of training which the unit sbould demonstrate at 
all times.· 
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3-A-5. It is recognized ttlat due to scheduling contlicts, per1onnel 
transfers, and workload many units may require additional time 

·to achieve the level or training described 1n this chapter. 
While this may lill1t response capability, tbe tailure to conduct 
all required training does not preclude the unit trom carrying 
out the response tunctiona not requiria& u.a.1t personnel to uae 
protective equip11e11t. 

B. Resident Training. 

1 • Tbe resident trainl.ng requir'Uent tor cb•aioal reaponse llhown in 
Table 3.1 oonaista ot tvo OOllPl-ntarJ -cul .. ot trainl.ng. 
Schedule I courses proYide broad oo••raa• ot tbe 'f&l"ioua .. pects 
ot the chemical responee lliaaion. Tb91 appl.J equally to all 
units pre-designate u osc. Tbu lnel ot trelnl.n& 111 not 
designed to prepare aarine aatety peraonnel tor actual entrJ 
into hazardous environaenta. Rather, it provides a 11mited 
familiarity with all major aspect.a or ch .. ioal response ao that 
units may etfectivelJ llOnitor and IUP•rviae a removal 

'
I operation. Schedule II couraea provide the additional training 
) required to support a reaponae oapab111tJ tbat includes the use 

or Level A or B personnel protective equipment. Information 
concerning the subject matter, duration, and location or these 
courses is included in Table 3.2. 

2. Units shall request quotas for resident tra1Dilag courses by 
following the procedures in Chapter 5-5 or th• Marine Safety 
Manual. Requests tor quotas to oouraea not listed in Table 3.1 
shall include justit1cat1on demonstrating that: (1) the 
unlisted course provides benetic1al 1natruction tbat 1a not 
provided by Table 3.1 courses; or (2) tbe unlisted course deals 
with the .!!!!. subject matter u one ot tbe Table 3.1 courses, 
.!!JS. attendence at the unlisted course would be more convenient 
and cost-effective tor the unit. Since tunding for resident 
training is limited, any prioritizing of Headquarters tundlng 
will give preference to those courses included in Table 3.1. 
For those courses requiring the submission or applications, 
Commandant (G-WERl will normally ..ice application to the sponsor 
for all attendees. It this will not be the case, tbe attendee 
will receive an application form with his orders for tbe 
course. The form shall be cOmpleted and aubllitted directly to 
the course sponsor. 

3. Th.e Commandant will distribute vbatever intorution 1a available 
concerning class offerings of chemical reaponae courses prior to 
the annual training solicitation. Tb.is ahould allow un1ts to 
correspond their training request to actual oourae offerings. 
Also, recognizing the difficulties that aome units .. y 
experience 1n observing the training requirement• tor chemical 
response, Commandant will arrange sequential class orrerings or 
Table 3.1 courses Whenever possible. Moat often, this will 
result in regulator repair training being integrated into 
certain HCTC classes, and the EPA Incident Mitigation and 
Treatment Course class being scheduled at Yorktown tmm.ediately 
before or after a HGOPRC class. 



3-C. Unit training. 

L. ta addition to ••till& the H•iden.t tra1nina r~u.1r ... nta 1 UD.ita 
ahall iucl'ld• chemical rupoa.ae tn.1nlna in the unit tn.iulna 
prasr .. required by Qiapter ll,· Karine SafeCJ Mamel. tb.i• 
trainina 1hould involve 'both clu1ro• and "haa41-a11." 
iutru.ctiOll in • Vi.de rans• of re1poue tapiu, ltoth ta 
1v:ppl ... a.t H•iden.t trainiq and ta dl1i:ue areaa a.ot ccrnnd in. 
the ra11dea.t e1W1r-..n.t. "lland.1-on," 1utruct1an iavalft• the 
actual dru•ina.._t of ea.tZJ' te• penoma.l 1• protectift 
aqu.ip•nt and tbe uae of enviraaaental .an.itarina de'rice• ill a 
aiaulatecl 1pill rupoue. the pu.rpoee af tb ... axerciau are to 
faailiari&e reapaua penoa.ul with the vurina and uae of 
equtp .. llt utilized durtna a reaponae. Cam1&ndia& afflcera auat 
uae their M•t ju.dp.aent when famul.atiq Vllit train.lag 
pro&ra•a, takina into account the level of. raapou• capa'bility 
u1nta1ned at the unit. While tl\e fnqu.ncy of chemical 
incident• within the unit• ju.riadlction .. , lnf lu.nce the need 
to concentrate unit traia.inc in certain. anaa, a aOWLd and 
coaprahea.iw unit training proaru muat M carried out in any 
caae. Periodic ratrainina t.nd practice auaiou aerv• to create 
a hich de&ree af awanl)••• of the bau.rda aaaociatad vith 
chealcal reapoue and help to uintain profici•GCY la the ••fe 
un of raapoue equipment. 

2. table J.3 li•t• topic.a recc:aaended for incl.uaion in a an.it 
trainiaa pro&r••· Thi• 111tina ia not all inclueive and .. y 
require modification to ... t the n .. d• of an. individual unit. 
The frequency of training on each topic vill depend on the need• 
of individual an.its. 

3. Operation of a unit trainina proar• •Y require fundiq for 
expendable equip-nt, eupplia1, etc. aeq,ueat• for funding of 
unit training abould be included in the anmal CEK.CU. budget 
reque1t. Un.it trainina ca.ti uy i'llClu.de, but an: not lillited 
to: 

a. the procurement of video tap11, al.id• preaen.tationa, and 
publicat1orui; 

b.. the support coat.a of drill• .s:nd otber fonm of "hand.a-on" 
training; and 

c. coat• of prO'f'idina 1.natructi•, 'bJ' other than Coaat Guard 
per1onnel, 1pecifically for the unit <••&• 1 SCIA. replator 
repair train.in& at the unit). 

D. llSF Trainil!I 

L. The National Strike Force 1ball conduct oil and cheai.cal 
re1ponae trai.ning at. unit• in conjunction vith their annual 
training viait. The pri•ry purpOae of thia trainiq i• to 
provide the unit with an opportunity to ezaaine it1 1tate of 
preparedne11 for pollution re1poD9e and·to identify poaaible 
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3·1>-1 (oont.) areas tor 1Jlprove11ent. Tl11• tra1D1ng will include 
•banda-on• exercises and review of support activities .uch as 
unit training and equi-t aintenance. 

3·1>-2. Tile following chOllioal re1pon1e •l ... nto will nol'9&llJ be 
1ncluded in tb• ISi' training progru. Tile training will be 
taUored u much u possible to the stated - or an 
iDdiYidual unit. 

•• 9-Yiw and di1ouaaion or unit tra1D1ng progru, Ullit 
prooedureo tor equipment •1Dtenance and atorqe, unit 
coordination witb local reaponae orpnl.sationa, and local 
oontingenc1 planning ror cbHical incidents. 

b.- Diaouasion ot chem1.cal response d1NCt1•••· 

c. Cond\lotir!I a •bands-on• exercise eapbaaizing the selection 
of personnel protective equipment, entry procedures, survey 
techiquea, and the evaluation or 1ntor11ation gathered during 
an initial assessment or a release. 

E. Tile BCTC atatr or the Marine Saret7 Scbool abould ••Me aa the 
priu.rJ' aouroe ot 1ntorul guidance to the oo~iag orr1cer 
oonoernin& the relative value or obemical response courses and aids 
tor unit training. Tbe staff monitors available chemical response 
courses and receives copies of courae critiques aublaitted by Coast 
Guard peraonnel to Com•ndant (G-PTI). Uni ta ay contact the Herc 
start directly at FTS: 827-2532. 
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_ Table 3.1 
Resident Training Reguirement tor Chemical Response 

1. Schedule I: - Training necessary to support responae activities, 
other than tboae incurring exposure riaka. 

a. All participatinl_aembers - Har1ne !nviromleDt I SJ•t ... PettJ 
Otticer Course, Marine Satet1 Baaic Indoctrination Courae, or 
Marine Satety Buie Indoetr1nat1on Course Mod II u appropriate 
(USCG) 

b. ill part1c1pat1ag Mabers - Hazardous Olaioal Train1Jll Cou.rae 
COSCO) 

c. Minimwl or one' otr~cer or senior petty ottioer - Bazardoua 
Materials Incident Response Operations Course (EPA) 

d. Minimum or one officer - Occupational Healt.n Toxicology 
Instruction (HIOSH) . 

e. Minimum or one otf1~er - Middle Grade Otticer Pollution Response 
Course ·cuscc) 

t. One otticer - Incident Mitigation and Treatment Metbods (EPA) 

2. Schedule II. Tra1n1D& necessary tt> support a responae capab111t7 
tbat includes use_ or Level A or B ~ersonnel protective equipment. 

a. One petty otficer - Regu.lator Repair School (manutactu.rer) 1 

b. 

c. 

d. 

One petty ott'icer - Occupational Respiratory Protection CIIOSB) 

One petty ot'ficer - Emergency Medical Treatment2 

5()j or entry team members (but minimwl or three pe!"sons) -
Hazardous Materials Incident Response Operations Course 

1 Ir· tbe unit conducts regulator maintenance uaing tbe Hl"Yioes ot th• 
manuracturer or a factory trained technician, tb1s train1.n& requu--nt 
may be waived. -

2 This training requirement need not be met it the unit can otberviae 
provide ror on-scene EMT support ~uring those response activities 
incurring exposure risks • 
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TITL.E 

Marine Safety 
Baaio Inclootrina· 
tion Courae 
(llSBlC) 

llarine Safety 
Basic Indoctrina
tion Course llo4 II 
(11.UlC Hod ll) 

Marine Environment 
and Systems Petty 
orr1cer Course 
(llESPOC) 

RTC Yorktown, YA 

Hazardous Chemical 
Training COU.rse 
(HCTC) 

Table 3.2 
Chemical Response Resident Training Courees 

PREREQUISITES DlJll.\TICll TOPICS 

none 

HSBIC, 
l!ESPOC 
or 

12 .... -lltl'lloture ot a corr ottio• 
-lltatutoey &ut.bOriti•• and &uool.ated 

Pol1o1ea 
-CO.et Oual'll llupooae Pollo1 
-cbell1oel .. t_ Souro•• 

- Vito -Oooupatiooal Bealtb lloll1tor1ng 

5 wk• 

2 Vito 

·P•olal&• llazar<louo Material JteculatiOll8 
·Rational Cont1D1enc1 Pl.all 
-Onit lllowanoe Liat for Personnel 

Protective lqu1p .. nt 

-Ellergency Reaponae Polioy 
-ChemJ.cal and Toxicological Properties 
-Utilization ot Chemical Information 

HSBIC K>D ll Souroea 
flTC Yorktown, VA 

Incident Mitigation 
• Treatment Methods 

EPA Regional 
Oft1ceo 
RTC Yorktown VA 

non•i 
completion or 
BCTC 
recommended 

-Respiratory Protection: Tb.ec>rJ, 
Selection, Oae, and Mainter.noe 

-Environmental Monitorin& Devices: Tbeory, 
Selection, Uae, and Maintenance 

-sampling or Hazardous Materials 
-Contingency Planning 
-Management or Response Efforts Involving 

Hazardous Chemicals 
-Practical Field Exercises 1n Use of 

Response Equipment 
-Medical Mon1tor1.ng Requirements 
-Teu lntry and Decontu.ination Procedures 
-Hon•Marine Modea ot Transportation 

5 day• -Hazard ldent1tioat1on 
-Dispersion Pathways 
-Containment Methods 
-Physical, Chemical, and B101os1oa1 

Treatment ot Hazard.OWi Materials 
-Cr1ter1a and Gu1deo tor Cleanup 
-Environmental Trade-otra • Considerations 
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TITLE 

Regulator Repair 

Location baaed 
on NCUlator 
t7P• 

Oooupat1=al 
Reapi!"&t.orJ' 
Protection 

Various 
Locaticma 

Middle Grade 
orricer Pollution 
Response Course 
(MGOPRC) 

RTC Yorktown, VA 

Hazardous Material.I 
Incident Response 
Operat1on.s Course 

USEPA 
Ed1aon, NJ 

F.lllergency Medioal 
Traatllant 

usca !Ml' Couraa 
Petulwaa, Cl; 
Local courses 

Clinical 
Table 3.2 {Cont'd) 

Raaponae Resident Tra1n191 Courses 

PREREQOISIT!S DtJllATION TOPICS 

BCTC 

BCTC 

MSBIC 
or 
MSBIC !IJD II 

BCTC 

none, bUt 
oompletion 
ot BCTC 

· raoomaondad 

1 daJ -it..1Dt•aanc• and repair ot regulator, 
alanl,ud 'lalYe aaaembly or a Spec1t1i 
aka of rupirator 

..Pl'OYidaa oert1f1oat1oa to partorm 
•intenanoe on apec11'1c reap1ratora 

' 
' clqa •TrPu ,.r lupiratoN 

5 days 

5 daJ'• 

...... 

-OSU. Raplato17 Raqui.....,t• For 
RupiNtorJ Protection 

..Pit Taatiag 

..Prot.eation Factors 

...S.laot1oa DaoUion Lacio 
-um.t Rupiratory Protect1oD Prograaa 

-lda1n.tatrat1Y• and Management Concer"Da 
tor Pollution Response 

-Pund.1Dg ot QJ.elli.cal Response Opera t1oa.1 
-hndiag of Cllemioal Reapo08e Support 

Coat•<••I•, llDit tra1111Dg and equip-
-Illpact ot ICU. on Response Operatioaa 
-Pallor OD lleapomo to Vute Site Bel-
..Polloy OD Soape of Cout Guard OSC 

leaponae Funotiona 

-Personnel Protective Equipment 
-IDY1ronmental Monitoring Devices 
-Raaponae OrganizatiODi Teua Entry Kett> 
-Decont:a•' N tion Procedures 
-Personnel Mon1tor1ng 
-satety Proactioea 

-.lnatolly and PbJaiolaa of Re•pirator,. 
and Cardio--..lar S1ateu 

-....nor TreatMDt tor dJ•pena, beat 
ONllPSt b•t exbauation, beae stroke, 
oard1ao problems, 1D.jur1u 

Occupational Baaltll BCTC -Cllaraotariatioa of Cllemical Contall1nan 
Toxicolaa 

BTC Yorktown, VA 

-Pb)'aiol0&1 of Routu of Bntr,. 
-Toxic Btteota or QJ,MJ.cal Conta•i Mn ta 

Syst8111.o and Respiratory Diseases 
-Personnel Monitoring 
-TLV Conoepti Dosage/Time/Concen-

tration Caloulatioaa 
-Pby11olo111 of Beat Strea1 
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Table 3.3 
Onit Traintng 

Tbe tollowillg 1a a reo.....,nded liat or topics to be included 1n tbe unit 
trainin& progru. This listing 1s not all inolulive and •Y require 
-itioation to Hot tbe naeda or tbe individual unit. (This listing is 
not -t to imply a one-to-on• correlation between topic• and training 
M••iona.) 

1. Statutory authorities tor ohelli.aal re1ponse and usociated Ccaat 
Duard pollol• 

2. Coast CIUard polioy regarding OSC responalbilltl• tor allellloal 
re1ponae; policy Ngardi.ng r1ak to response personnel; local unit 
response poature 

3. Local oont1naenoy plan and action plane 
Ji. Comaonly uaed physical and hazard parameters tor cheaical 11ubatanoea 

(tlaah point, apec1t1c crav1ty, Tl.V, etc.) 
s. Cbeaioal intormation aouroea 

a. Manuals (CHRIS, Merck Index, IIOSH/OSHA Guidelines, etc.) 
b. Computer modeling and data base systems (BACS, OHHTADS, SIJISS, 

RTBCS) 
o. Special Forces & RRT 
d. Industry (CHIMl'REC, NACA Pesticide Sarety Teams, etc.) 

6. Medical aon1tor1.ng requirements tor marine safety personnel 
7. Personnel protection 

a. Tbeory and use of personnel protective equipment 
b. Selection or appropriate level --or protective equipment 
c. Team entry procedures 
d. Decontamination 

8. Aaaessment or r.lease 
a. Tbeory and Use or Environmental Monitoring Devices 
b. Sampling 

(1) Occasions when necessar-y 
(2) Techniques 
(3) Packaging and Sllipment 

c. Documentation which may be available at scene of release 
(1) DOT placards, labels, manifests 
(2) RCRA records and manitesta 

9. Prooedurea tor monitoring/supervising removals 
10. Pund1n& aechanisms ror response operations (procedures tor 

accessing tunda, documentation requirements) 
11. Reaoval Hothoda . 

a. First aid response techniques (relate to local action plans) 
b. Federal government resources (NSF, EERU) 
c. Local contractor capabilities (if any) 
d. Guidelines tor determining endpoint of removal 
e. Impact ot RCRA disposal requirements 

12. Maintenance and storage requirements tor personnel protective 
equipment and environmental monitoring devices 



• 

13. Pbya1oal lx""°l.Ma 

Table 3.3 CCant'd) 
bit tratgsy 

a. llontbl.7, ooaduot dreu aut ot mt..,. tau 111 perao11Del protoct1 ve 
olotb1111· lmpbu1U: 
< 1 > llatel'ltr aerolaea 
(2) Pereomel proteot1ft olotb1DC ..,.._ prooedllH 

b. -tbl.7. -t """"°1" aa,... ot mvS.-0-tal -1tor1Dg 
4nJ.ou; oallbrtU• tDll 8'll'TeJ t-11n1qw 

o. ODo•.....,. 6 --. -t. - .... _to. -cal rel-. It -I.Illa, Olilll.of local -- N-M 
orpD1Ut100ll u ~ioiputa • ...,....11.so: 
( 1) Po...-1 protoct10D w 
(2) Spill Wel•.it tefthn1qug 

(3) l!Yal.uat1oc'ot buarcla - or potaot1al tor tirat aid 
reapanae ...urea 
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CHAPTER •. PREP WTIOIS FOR RESPOISE TO ll&URDOUS ClllllICU. IICIDlllfS 

A. Gen•ral Cons1d•rat1ons. 

1 • Colld1t1ona at tll• ...... or 111 1""1-t .....,. v1d•l:r, 
c-uutl:r ,...POllM P9NClllDal ,.... mbJ90t9d to a broad Niii• 
or r1aka 'llll1cb ... t b9 -- b9rore •tr:r 111to bUUdolla 
.... 1-ta, Fol' 1utall09: (1) iozio cllw1091• CUI att90t 
.... _. P9-•l dU.Ctl;r; (2) -1..,, fill, tl'ip, ... 
b9 atl'llOI< bJ' obJ90ta; (3) P9..-l a:r b9 __,.. bJ' 
•lect1'1oal, •tel', ... _..,. 111111-t llUU'd•; - <•> 1.llJur:r 
01' Ulllua a:r OOCNI' - to pllJ'a1oJ.cP,oal OI' pe;rcllolaci091 
atNUo All Na-.•, tllel'et'ON, Nqll1.N tllat tlle bealtll lllld 
aat'•tJ ot' ,,_)>OllM P•l'lliomld b9 Pl'Ct90t9d !'rca tlle llUU'cl8 
llb1cll a:r b9 COOlllltel'-4, 

2. In d•tend.n1D& th• ln•l or peraonnel protection MO••a&l"J' 1n 
any •1tuat1on, two tJPU or exposure must be oonaidered: acute 
and chronic. Acute expoaurea 1Dvolv1 abort-term mcpoaul'9 to 
conta-1 nanta vboa• oonceotrat1ona are bigb relat1T• to tb• tJP• 
of' subatanc• and 1ta proteotion criteria. Qironio ezpcaurtie 
occlll' ov.,. a long.,. tiM por1od at Nlat1ftlJ' loV 
oonoentrationa vittl no apparent Z1918ti•• art.at. llb.il• mat 
reaponaea 1D.Yolv1D& Coaat CJuard Pet'80Qllll will preaent aoute 
ezpoaure bazarda, any •f'tect.1•• peraoanel protectioa Pro&raa 
... t addl'eu botll -.. 

3. '?lleN ..... t'<NZ' bu1o l'Clltoa. or mt17 to b9 OCll&1d- llbao 
proteotiDC personnel- troa upoaure to b&SardOWI aubataooea: 

•• IJIHll mOll. Iabalat1aa poau tbe wt ..rioua tllrUt to 
reaponn peraoanel. 14.verse etteota tllrou&b 'nl'•'•tion 
11111 1110llld• : 

( 1) tissue dama&•, deatruot1on, or" 1rr1tat1oa bJ' 1.DD&led 
dust, ailt, or Yapora; 

( 2) acute po1so"1111 dllo to otiol't term expoallN to 
Nlat1v•lJ' b1gtL oocoentraUona ot toz1c •tel"1.a.lai 

(3) obl'on1o poUo11111& - to 1- ta.. exp....,.. to law 
oonoutn~1oaa or toz1o •tel'iala 11111c11 aoo.-.late 1D 
tile bod:r ol' pl'Cdllo• -ll•t1.,. d&Mp; 

(-) _.,. v111c11 mJ ......it !'rca 11al.t9d _..,.. to 
O&l'0111opll10 •t•l'1&1.ll; Ud 

(5) WlOOMC10llSllOU aod d•tll O&ll&9d bJ' OX'pD d•r1oimo:r 
°" c11•111oal upl>Jz1at1oll. 

b. C911TACT, Dil'ect oontao~ i.a tll• nut moa~ Hl'1oua tll,...t 
to reaponae per1ormtl. Potent1al adY•l'"H etreota 1Dcl\lde: 
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( 1) 1rr1tat1on or tbe eyes by airborne vapora, a1st or 
dust or by splashes of 1rritat1Dg or corrosive 
liquidi 

(-2) destruction or irritation or 1kin tissue by h1&blY 
reactive compound• such u atroag aoida or baaea; and 

(3) aubat.ancea 11111011 are lmolm or -ted to mve 
oarc1nogea.1o potential trm akin oonteot. 

o. ll!GESTIOll. Ingeat1on 1a uauall7 tllo lout oor10llll t.11rea t 
to response perlOGM:l proT1ded tbat oerta1D oc•on aenae 
procedures are followed. Vorkel-8 mat be required to 
remove oontaa' n 1 ted c_lotbing and clean tb•lr bod.lea before 
leaving the area tor any reaaon. Clbviaual.J, •t1D1, 
amoking, dr1nk:ing, and peraonal byglene tunctiona ahould 
not be allowed 1n the oontaainated area, nor until 
personnel bave been thoroughly deoont.t•1nated. 

d. INJECTION. A aharp Object tbat 1a oontaal.natod •Y 
accidently puncture any protective clotb1Dg and puncture 
tbe akin reaul ting in direct entey or a ba.Zardoua 
substance to tbe body. Thia route should be preventable 
by following routine safety procedures. 

B. Pre-Incident Preparations. Responding to relu.aea or bazardoua 
aubstanc•• requires extensive preparation and pre-planning prior to 
actual entry into the hazardous environment. While mob or tbis 
pre-planning must be 1nc1dent-apeoitic, certain preparations 111st 
ooour independent of incident-apec1t·1c planning. The following 
pa.rqrapha describe pre-ineident preparationa 1n the areas of 
pbyaioal titness, medical 1DOnitoring 1 train1Dg, respiratory 
protection, and contingency planning. It 1a essential that these 
criteria be met as part of a unit's preparation tor response 
actiona. 

1. Pbysical Fitness. 

a. Pereonnel engaged in hazardous substance response 
operations involving the use or 1ub1tantial personnel 
protective equipment a&J be aubjected to high levels or 
pnyaiological and psychological atreaa. 1a a result, they 
ahould be 1n Bood to Ol<Cellont pllya1c&l condition. 

b. ls a general rule, response personnel ahould participate 
in a fitness program attain1.ng a ainimwl of 30 aerobic 
points per week aa described 1n Comandant Instruction 
H6110.3, Pbya1cal F1tneaa G\11de11nea. 

2. Medical Monitoring. Chapter 1.D. states that all personnel 
with the potential for exposure while involved in hazardoue 
substance responses participate 1n a medical monitoring 
program. The purpose of the program 1s to serve as a check on 
the effectiveness or the personnel protective equipment prosras 
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(C?nt'd) and to provide for early detection, diagnosis, and 
treatment of health effects re1ulting from toxic expoeures. 
Hedical aonitoring of response personnel falls into tvo 
categories - a baseline evaluation With recurring monitoring, 
and exposure-specific monitorina. 

a. h1eline and Recurring Moa.itoria.g - The primary purpose of 
the baseline evaluation is to determine the existence of 
aay •dical conditiom which ccmld bl ag1ravated by 
chemical exposures or the 1tre11e1 encountered during a 
respon1e. It also serves a• a refeNnca for comparison to 
the recurrina te1ti111 and to detetaine the individua11 
phy1ical and paycholo&ical fitness to pa~icipate in 
re1ponse operations u1ing personnel protective 
eq- •ipment. After the initial ba.sel!ne evaluation. 
recurring testirig. either annu•lly Gr at 1me other 
specified iftterval. serves to detect ~r monitor chances in 
an individual's health. 

b. txPosure-Spe::.ific Moni~oring - The primary purpose of 
ex?osu.re-specific monitoring ts to determine or monitor 
the effects of any suspe::.ted exposur-. to hazardous 
substances. This TDoni:oring is tailored to detect the 
effeecs of exposures :o speclfi•: substance(s) and is 
performed only when there _is reason to believe that 
personnel have been exposed tc a hazardous substance. 

To assi:ii:t in the interpretation of changes in •dical 
monitoring criteria. records of all exposures and 
potential exposures of an individUal shall be 
maintained. These records shall include as wch detailed 
information as is available concerning a specific exposure 
(e.g. the date, length of expoeure. 1ubstance(a) exposed 
to, concentrations (if known). and any protective 
equipment worn). Individual health records shall be 
annotated to reflect the pertinent information. 

3. ':'raining. Personnel involved in incident response operations 
must be adequately trained for the tasks they will perform. 
All units involved in response to chemical incidents shall meet 
the training requirements described in Chapter 3. 

4. Respiratory Protection. The NCP states that. OSCs aust conform 
to applicable OSllA requirements and guidance. OSHA regulations 
in 29 en. 1910.134 require the establish~nt of a respiratory 
protection program which include1: (1) standard procedures for 
the selection and u1e of respirators; (2) training in the 
proper· use and limit,ations of respirators; (3) a program for 
routine inspections and uintenance of respiratory equipment; 
and (4) surveillance and f!Valuation to determine the continued 
effectivness of the program. All units using respiratory 
proteetion equipment for chemical spill response shall 'lllintain 
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(Cont'd) a respiratory protection program. This program. shall 
aeet the standards deecribed in COKDTINST M6260.2A, Technical 
Guide: Practices for Respiratory Protection. Table 4.l lists 
the essential elements of a reapiratory protection program. 

Contingency Planning. The potential for harm to public health 
and welfare and to the environaent from chemical releaaes 
underscores the necessity for pre-planning a response 
•trategy. Such a strategy can onlJ be developed through the 
foraulation of hazardous 1ub1tance •Pill reaPonae action 
plans. Continge~cy planniqg for these incidents should be in 
accordance with the requirements outlined in Chapter 86 of the 
Karine Safety Manual. 



Table 4.1 
Elements of a Respiratory Protection Program 

An effective respiratory protection program must include the following 
elements: 

1. All respirator users llUSt be physically-fit for respirator use 
and be included in the medical monitoring program. 

2. All respirator users mst be trained in the proper uae and 
limitationa of respiratory protective equip11ent. 

3. Personnel shall be fit-teated for the respiratory protective 
equip•ent used. 

4. Personnel should.be provided respiratory equipment that is 
applicable and auitable for the purpoae intended. Where 
practicable, respirators should be assigned to individuals for 
their exclusive use. 

5. Written procedures concerning the selection and use of 
respirators must be established. 

6. All respiratory protective equipment must be inspected and 
maintained in accordance with nianufacturers recommendations and 
OSHA regulations. Records of all inspect ions and maintenance 
shall be kept at the unit. 

7. Units shall designate an individual responsible for their 
respiratory protection program. 

8. Only NIOSH/MSHA-approved respiratory equipment shall be used. 

9. Any facial hair that comes between the facepiece-to-f ace seal 
or interferes with respirator valve function is not allowed. 

10. Environmental monitoring must be perfo?'11led to confirm the use 
of the appropriate respirator. 
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CHAPTER 5. PRE-ENTRY RESPONSE ORGANIZATION 

A. Introduction. 

1. Every pollution incident 1a UDique. However, suft1c1ent 
s1milar1t1ea and recurring elements are round 1n each incident 
to justify tbe development ot 1tand1rd NIPOU• procedures to 
b&Zardoua substance 1.ncidenta. Vbile the orgaa.1.ZatiOD and 
planning tor chemical respon.ae 1a •'•'lar t.o tb&t tor oil, tb.e 
execution or tbeir rupective response plans varies veatly • 

. 
2. The now cbart. in Fi&\lre 5.1 outlines tbe •jor stei»s or a 

hazardous substance release and the key considerations that 
must be, addressed. Many or tbe steps 11'l tb• tlow cbart may 
acttially Occur si:llultaneously or slightly out or order a.s 
determined by the circumstances. It 1s tor tbis reason that 
tbe flowchart is best considered as an overview or the general 
flow of events rather than a step-by-step account of the 
actions them3elves. Note that many steps occur before the 
actual entry into a hazardous environment. The pu.rpose of this 
chapter is to discuss the incident-specific preparations that 
occu.r before personnel conduct on-scene entry. 

B. Information Needs. 

1. Prior to formulation or a responae plan, certain information 
mu.st be collected to assist 1n evaluati.Dg tb.e ha:.ards 
associated with a chemical release and to make an initial 
determination of the level of protective equipment required. 
The foll.owing is a list of preliminary information necessary to 
formulate a response plan. 

a. Person reporting incident 

b. I..ocation of ths incident 

c. Time of occurrence 

d. Environmental medium affected 

e. Identification of substances 1nvolved (trade name, QOllllD.on 
name, CAS Number, tJN Humber 1 etc. 1 ) 

r. Quantities of substances released or potential 
release/release rate 

g. Source or releaae 

h. Type or container(s) involved in release 

i. cause of release 

j. Name of c&rrier 
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5-B-1-l<. Name of shipper/manufacturer 

l. Description of area of release 

(1) terrain 

(2) papulation density and locations or towns/cities 

(3) access1b111ty 

m. Weather conditions on scene 

(,) Wind speed/direction 

(2) Temperature 

(3) Cloud Cover/precipitation 

(0) Forecasted weather 

n. For spills involving waterway.::1: 

(,) Current set and drift 

(2) Width and depth of waterway 

(3) Location of water intakes 

o. Mitigation or cleanup action started or planned 

2. Possible sources of the above information would include the 
report.ins, party, carrier, shippe~/manufacturer, local 
authorities on-scene, and shipping papers/manifests. 

C. Initial Evaluation of Information. 

i. Once information is collected, an initial evaluation must be 
made of the potential hazards associated with the released 
substances and to determine the level or response required by 
the Coast Guard. 

2. Various sources or information exist for evaluating the dangers 
associated with a hazardous substance. Table 5.1 lists some 
available information sources that may be userul in hazard 
evaluation. Note that the chemical data contained in the 
various references may be outdated or incorrect. thus it is 
recommended that more than one source be used to crosscheck the 
information. Figure 5.2 provides a sample format for recording 
the physical/chemical properties and hazard characteristics 
associated with a particular substance. 

3. Once the hazards associated with an incident are identified, 
the appropriate level of Coast Guard response must be 
identified - a conservative response or an active response. 
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s-c-3-a. A conservative response includes all coordination, 
infonaation collection, and control functions carried out 
by tbe OSC wtlich do not require the entry of Coast Guard 
personnel into a hazardous envirOnment. This could 
include the dispatching Of personnel to the ViC1n1 ty Of 
tbe 1nc1dent to assist 1n i.Dton:aation collection and to 
provide on-scene comun1cat1oaa, comand, and control. 

4. 

An active response is one 1n Vbicb Coast Guard personnel 
ast enter an area requiring t.be ue ot pencxanel 
protective equipllte?lt. Coast Guard personnel should 
normally be- involved in on-scene entry only tor the 
following activities: 

' 
( 1) emergency lifesaving rescue; 

(2) on-scene survey for preliminary assessment and 
environmental monitoring; 

(3) first aid mitigation actions which must be undertaken 
before cleanup contractors or tbe ~nsible party 
can arrive on scene; and 

r~) monitoring or supervision of contractor cleanup 
activities. 

The followin& general policies shall be considered when 
determining the level or Coast Guard response. 

a. An initial conservative response, consisting or 
recommend-1.ng evacuation or the affected area to 
appropriate authorities and maintaining a safe perimete~, 
will noraially be undertaken Whenever tbe 1dent1 ty or tbe 
released substance(s) is unknown or uncertain. !gtive 
_entry br Coast Guard personnel shall occur onlx art.er the 
chemical pollutant has been positively identified and a 
clear plA,ft of action has been established. 

b. Active entry sball not occur unless the m.inimUm number of 
trained personnel and adequate protective equipment are 
available. In most hazardous materials responses 
involving a potential eritry by Coast Guard personnel, a 
commissioned otticer should normally be assigned as the 
on-scene representative or the OSC. 

c. Prior to initiating an active entry, a response plan sh.all 
be developed arid all members or the response team 
thoroughly briefed on its contents. Chapter S.D. 
describes the elements of a response plan. 

s-s 
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Fis!Jre 5.2 
HAZARDOUS SUBSTAllCE DATA SHp! 

NAME OF SUBSTAllCE: 

COlllON: 

I. PHYSICAL/CllEKICAL PROPERTIES 

II. 

Normal Physical State: 
Molecular Weight 
Density 
Specific gravity 
Solubility: Water 
Solubility: 
Boiling Point 
Melting Point 
Vapor pressure 
Vapor Dena! ty 
Flash Point 
Other: 

HAZARDOUS CHARACTERISTICS 

•• 

B. 

TOXICO!.OGICAL HAZARD 

lnbalation 
Ingestion 
Skin/Eye Absorption 
Skin/Eye Contact 
Carcinogenic 
Teratogenic 
Hutagenic 
Aquatic 
Other: 

FIRE HAZARD 

Combustibility 
Toxic Byproducts: 

Flamability 
I.Fl. 
UFl. 

Explosibility 
I.El. 
UEl. 

CllEKICAL: 

SOUllCE 

Gas Li'l,Uid ___ Solid 

-------pa/ml-------
,,, ,c ---------,F, ,c ________ _ t 

@ 

,Fl,C ---------1F/1C ________ _ 
,Fl,c ________ _ 

mmHc 
,Fl,C ________ _ 
,11,c ________ _ 
,11,c ________ _ 

HAZARD CONCENTRATIONS SOURCE 

Yes No 
Yea No 
Yea No 
Yea No 
Yea No 
Yes No 
Yes No 
Yes No 
Yes No 

CONCENTRATIONS SOURCE 

Yes No 
Yes No 

Yes No 

Yes No 
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Figure 5 .2 <Cont'd) 
!\AZARllOUS SUBSTANCE DATA SHEp 

c. REACTIVITY HAZARD !ea No 

D. CORROS:tVITY !1.tZ.tRD 
pH Yea ~o 

Neutralizing agent: 

, 

E. RADIOACTIVE HAZARD 

Background 
Alpha Particles 
Beta Partic.les 

· G.uima 11adiation 

III. INCIDENT RELATED: 

Quantity Involved 

Release Information 

Yes No 

Monitoring/Sampling Recommended 

IV. RECOHHEllDED PROTECTION: 

Public 

Environaent. 

Worker 

CQ!!C!!ITRATIOHS 

CONCEl!TRATIONS 

EXPOSURE RATE 
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d. Units are encouraged to consult with Special Forces (NSF, ERT, 
SSC), the Centers tor Disease Control (CDC) Public Health 
Advisors, Coast Guard industrial bygiene/occupational health 
resources, or commercial resources as necessary to assist 
in planning and carrying out a response. Table 5.1 at the 
end of tbis cbapter provides a brief description or the 
capabilities or these resources. 

e. Certain situations may require tbat calculated risks be 
taken to protect the public health and veltare. Risks to 
personnel should be reduced to the minimum level possible 
consistent with the operational situation and shall not be 
incurred for purely environmental purposes. 

D. Formulation of a Response Pla~. 

1. Once it is determined that personnel must enter a hazardous 
environment, a response plan must be developed. The plan 
should cover the following areas: 

a. The objectives of the on-scene entry 

b. On-scene organization and coordination 

c. Identification of the hazards associated with the 
substances present 

d. Personnel protective equipment requirements 

e. On-scene work plans 

f. Communications procedures 

g. Emergency contingency pl&J'.ls 

h. Decontamination procedures 

i. On-site safety and health plan 

2. The following paragraphs provide a detailed description of the 
individual parts or the response plan. In addition, Appendix J: 
provides a generic response plan for use as a guide when 
preparing for a chemical incident response. 

a. Entry objectives - Before an entry occurs, participating 
personnel should be aware or what is to be accomplished 
during the entry. Objectives can range from the gatherins 
of information that is not available or is or questionable 
accuracy, to the monitoring or supervision of on-scene 
removal activities. Identification of on-scene objective:s 
should minimize the unnecessary presence of personnel in 
the hazardous environment. 
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S-D-2·b. On-scene or&ani:at1on and coordination - l system ror 
d1reCt1.a& and MMl'"I & NSPQDH ma.at be •StablUbed. 
rua orpn!ntional. structure aboul.4 1dentit'J tbe job 
f\matiou or peraoanel itmll•ed 1D tbe rapoue and 
••tabllab • cba1.a or cit:10 n4 tor tu N•PODa• ...,-.t1aa.. 
It alao e1tabli.abu aD4 det&ila tb.• ooatrol or on-acene 
aot1T1Uu. 

(1) Job tunct1ona - th• tollow~ is a l1st or job 
t\mct1ons wra1·cb mi.st aormal.l.y be carried ou.t du.rinl a 
reapcmsr. Tbe nwahr or persons required to caM"Y 
ou.t tbes• tunctions will 1'arJ with th• -.cmtud• or 
th• reepou• and reaouroe availability. the job 
descriptions tor these tunctions are e•n•rallY tbe 
NM u tor an oU pollution 'response. 

(a) On..SCene Coordinator 

(b) Scientific Support Coordinator 

(c) Safety Officer 

(d) On..SC•n• CoordiDat.or's RepNsentativ• 

(o) Public Information 

(f) S.C1,1.rity 

(g) t>oowaentation and :Record-Keeping 

(b) t.ogiStics Officer 

(1) FiD&Dcial otticer 

(j) Team Leader· 

(k) Response Entry Team and s1,1.pport personnel 

(2) On-Scene Control ... One of the most illPOrtant 1D1tial 
steps tcvard.s aitipting tb• UIPKt or a banr'dou.a 
chemical incident is to establish positive physical 
contt'Ol or tbe sit• or tb.• .inCtident. na.... are 
several el ... nta to t!U.a control. 

(a) Evacuation. Local authOritiu DJ already baVe 
1D1ti&ted etfort.s t.o evacuate areas surl"OUD.ciina 
the ~1dent. Tbe an-seen• coordinator stl&ll 
act qW.ckly .t.o detena1.ne 11' such effort.a are 
sut'tiCent in upt or tbe g1Ten cil"Cwutancea. 
Ir additional evacuation 1S believed advisable, 
the OSC aball reoommend and coordinate with 
F!Ml, state, and local aut.b.oriti•s to i,mpl ... nt 
such actions as 090eaaary. OSCs shall not order 
~r carry oi.it an evacuation themselves, bu.t may 
assist local authorities 1f requested. 
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5-D-2-b-(l)-(b) Access Control. Another integral element of the 
initial response effort is the establishment of 
an exclusionary zone from which all unauthorized 
personnel are barred. This exclusionary zone 
will generally encompass the entire illmediate 
on-scene area and ia not confined to the 
contamination reduction boQndariea diagMUllDed in 
Figure 5.3. ~l law enroro-nt agency 
personnel will normally be utilized to maintain 
the ucluaionaey zone. Vb.ere applio&ble, CO'l'P 
action to im:pleaent a safety or security zone 
may also be required. 

(c) Command Post (CP). The establishment of a 
command post upwind of tbe contaminated zone is 
another necessary step in the initial response 
process. CoDIZIUnicationa with key personnel on
scene and coordination of the OSC 's forces are 
the primary functiona of the command post. 

(3) Boundary Placement 

(a) To conduct active entry operations, it is· 
necessary to classify the areas of the spill 
scene according to their potential for beina; 
contaminated. Thia classification serves to 
identify areas where protective equipment may be 
required and helps to prevent the spread of 
contamination outside the scene of the actual 
release. 

(b) Weather conditions must be considered when 
establishing the boundaries of the spill 
scene. Surface air movements are extremely 
important in determining boundary placement. 
Under no circumstances Should the Command Post 
or decontamination line be placed or allowed to 
continue to operate downwind of the Exclusion 
Area. 

(c) FigUre 5.3 shows the elements of idealized on
scene control. These areas are generally 
divided into a clean zone, a contamination 
reduction zone, and a contaminated (or waot") 
zone. Only personnel whose presence is required 
within these boundaries should be permitted to 
pass beyond the access control points, and ttlen 
only if wearing the appropriate protective 
equipment. 

(i) Clean Zone. This zone is an area on-site 
Which is free of hazards and/or sources of 
contanlination. It will provide the staging 
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5•D--2•b-(3)·{c)•(1) (Cont'd) area rrom vbich t.be reaponae 
activities will be mob111Sed, and abould be 
oontiaual11 90ll1tored tor poa•ible ahan&•• 
in potential b&Zal'doue oonditiona vhich 
would NQuire it1 relooation. Tbe clean 
sone 1a ovU1d• ot tb• oont••tMtion 
reduction area and bOt llDe, and would 
no?"ll&llJ contain the ec nd po•t and 
aoceaa control points. 

(11) Coptyinltiop fttduction Area (CU.). Tbe 
CRA is upwind trom t.be bot line and 
dovnvind rrom tbe CP and baa tacilitiea tor 
decont .. tnation or personnel, protective 
clothing, and equipment. 

(111) Hot Line. The bot line i.S a arbitrarily 
selected line separating the contaminated 
area trom the contam.inat1on reduction 
area. Tbe location or the cont.amination 
area boundary and other reference points 
will be a .. tter or proteaaiocial jud&eaent 
on the part of the ~ or bis 
representative, with tbi sioale provision 
that, except under eztraordibar'y 
circum.stances, the cont.amlnation area 
boundary (bot line) ahall not be 
establiabed closer t.ban iso feet to the 
actual apill location. 

(iv) Cont•p1nated (Bot} Are!.· This area 
contains the hazardous substances and 
possi~le daft&erous conditiona which require 
control procedures to llinillize the risk of 
injury or death to the public and response 
team personnel. No peraon should enter 
this area unless they are wearing tbe 
appropriate protective clothing and 
performing approved activities as directed 
by tbe OSC or bia representative. 

(d) The use or a three-zone aystem, access control 
points, and exacting decont--1.nation procedures 
providea a reasonable assurance againat the 
apread of cont.aminating substances. This 
control system 1S based on a •worst case• 
aituation. Leas stringent site control and 
decontamination procedures may be utilized if 
~efinitive information is available on the 
substances involved and the contaminating 
ba.Zards they pre•ent. 
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5-D-2-b-(3)-(e) The distances between the Hot Line. 
Contamination Control Line, and Com111nd Post and 
the lize and •hlipe of each zone 11U•t be ba1ed on 
condit1on1 specific to each incident. 
'Considerable judgeMnt i1 needed to ••sure that 
the distances betvaen zone boand&r1e• are 
•ufficiently large to allow rOC11 for the 
operations and to prew:nt the 1pread of 
contmU.nanta. Factors such•• the area'• 
phyalcal and topographical £ .. cur••· ba&ard 
characteri1tica of tbe 1ubatance1 .. ceoroloeical 
condit10lll, aiad ~b• reeult• of on-scene 
ewiromental monitoring ahou.ld be couldered 
when estab·ti•hiag the area di•n1ion1 and 
b_ouad.ary diatance•. 

c. Hazard Identification - The hazards u:pected to be 
encountered during the entry should be liated. See 
Section 5.C. for info't11lat1on on hazard evaluation. 

d. P~raonnel protective equipment - '1be Plan 1hould identify 
the levels of protective equipment to be ueed at various 
locations on-1cene. Selection of the appropriate level 
should be based on the expoaure aa1ea ... nt th.at defines 
the chemical hazards. the potential for expoeure, and the 
job function of the individual1. Normally. personnel 
involved in support functions such •• air monitoring or 
decontamination will require a les1e·r level of protection 
than thoae conducting sampling: or other work within the 
hot zone. Figure 5. 3 shows an exataple of 1pecified levels 
of protection· for various areas during: a hazardous 
1ubstance re1pon1e. Selection of the appropriate level of 
protection 11 di1cuased in Appendix II. 

e. On-scene Work Plans - Theae plans 1hould identify tbe 
specific tasks which will be completed within the 
hazardous environment and provide a detailed outline of 
the steps necessary to accoaplish the tasks. The extent 
of detail required will depend on the t'l&ture of the actual 
taeks. For example, the work plan for 110n.itoring cleanup 
activitie• Will p:nerally only involve the aaai~a.t of 
entry team memben to carry out .auitoring function• in a 
particular are• on-scene. lb.11 cantra•t• with the work 
plan for completing •t1r1t aid. 111.tigation .. aaure•. where 
each 1tep for ccapletiag the taak. would H detailed and 
prObably rehearsed prior to entry. 

f. ComllUDication• Procedure• - The plan ahould de1cribe the 
communications eysteu to be u&ed by persona.el at the 
scene of the incident. Communication systems vi.11 
generally include radio and visual •Y•teas. ln addition. 
emergency system• should be establ11hed in case of failure 
of the primary systll!ll. • Chapter 6 coutain• a detailed 
description of ccaam.unicatione systems. 
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5-D-2-g. Decontamination Procedures - The plan should indicate the 
decontamination procedures for personnel and equipment 
leaving the contminated area. The purpo•e of 
decontamination is to prevent the spread or transfer of 
contuinants ou.taide of the contaainated area. Chapter 
6.E. diacusaes decontaaination procedures. The eztent of 
decon required will depend on the contaainanta pre1ent and 
the hazard1 asaociated With theae aubatancea. 

On-site Safety and Health Plan - The reapon1e plan should 
include 1afety proc•dure1. It ahould include provisions 
for the availability of •dical reaoo.rcea,· aiergency 
procedures, the identity of per110anel reapon.9ible for on
acene safety, tbe Mlnitorinc of peraonnel iuvolved in the 
response, and for periodic envirormental 90nitoriug. The 
following is a description of an on-•ite •afety plan (also 
eee .Appendix 1): 

(1) The safety and health plan •uat contain infon1&tion 
concerning emergency medical care and treat111ent for 
respo:i.se personnel. Thi& ahould include: 

(a) The name.(1) of peraonnel on-acene that are EMT
qualified. 

(b) The names, addreaeea, telephone nuabers, and 
travel tiae to the nearest medical facilities. 

(c) The name of the person(•) at each facility that 
has been briefed on the situation, the poteotial 
hazards, and the 1ubatances involved. 

(d) The name, telephone number, and re1ponse time 
for ambulance aervices. Whenever possible, 
arrangements ahould be aade for on-scene standby 
of this equipment. 

(e) The location of on-scene first aid equipment, 
emergency showers, and eyewash fountains. 

(2) Identification of the person responsible for on-scene 
safety. This person coordinates aafety-related 
activities (e.g& air monitoring, on-site safety and 
health plan implementation, etc.) and provides 
recomme.ndationa to the OSC for any modifications of 
practices on acene to iaprove aafety. 

(3) The names and tasks of personnel who will participate 
in the entry. 

(4) Standardized emergency procedures to be used whi.le on 
scene. This would include emergency signals for on
scene evacuation, escape routes ft'cxn the area, and 
criteria for initiating an evacuation from the 
contaminated area. 

5-14 



S-D-2-h-(5) A de1cription of the eDV'irollll8D~ monttoriac prorr .. 
for concentrations of eucb. para .. cen •• cambuetibl• 
1••e1. llu&rdat.ll eubet&DC81• or 1afe oxrpn le'ftl1. 

1. 

(6) A de1cript1on of the per110nal .oa.itortac to M 
carried out. Tb.11 vould raac• frc-. teetiq to 
••certain 1ucb. pbJ•1cal cODditiozaa •• l>odJ 
t•perature, blood pre11ure, and •l&ht toe• to tba 
uae of peraonal .oa.itortac dari.ca1 co _."" tbll 
·axpoeure of i:ldJ:ri.dute. th11 panoaal upoeare 
moaitortag of 11Ml1•1dual1 1• ued. to documat 
&JEP09UA• to epec:l.fic conceatrad.ou of eubllcaaoe• 
for ncordiag in a •cU.cal r.cori or expoeare toa ad 
•• aupporttnc iafoiwatioo durias r.mrrlac or 
u:poeure-epec1f1c Mdlcal muitortq. -

1Ddu1tr1al Hygiene Zxpoaure Mollitoriaa - Dllrt111 aCll9l 
re1Poaae1 •. 1c .. Y be appropriate or tbe OSC .. , be aak8d 
to carry out indu1tr1&1 hygiene upo•ur• moaitoriac of 
involved per1onnel. The purpo1e of tbia mouitoriag la to 
collect data oa potential hAZArdou• eubetanc:e u:poaura. 
The type of moaitoriag neceaaary Will depend oa tbe 
1ub1tance• 1nvolwd aod the data required. Tb• mllitoriDC 
could range frca per1oaal , .. ,11aa of ind.ividuala, uiq 
pa1eive dosimetera or 1aapUag pump1, to area •-Pliltl 
that 11 ueed co c:haracteriz.e the pural coDditioa.a at the 
acene. Any es.po1ure data collected 1bould be ca.piled aDll 
recorded in tbe Mdical record• of in.olftd. peraonnal. 
The recorded data •bou.ld 1ncl.u.de ·a 11at of e11bat&Dcea 
potentially expoeed to; concentration.-, if lmown; 
duration.a of kn.own or potential expoaure; type of 
per1onnel protection uaed; and tb• vork operation 
conducted. 
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Table 5, 1 
Suggested Chemical Response Intoraation Sourcea 

A. Publications. 

1. Vben responding to a bazardoua ohnical aplll, an •rl7 concern 11 
aaaeasing the hazards associated vitb •ter1ala 1D•01Ted 1n tbe 
incident. Many ref'erence eouroea u.11t tor oollectln& the necessary data. 

2. The listing below 1a not intended to be CC111Preheiia1Te. It 1• derived f'rom 
a reviw of' a wide NQ1t1 or &Tallable literature. 'l'b.• llated references 
are considered to be uaetul reaourcea tor unite O&rl'flnl out basardoua 
chemical responsea. C--endant(G-VIB) baa provided u initial 
distribution for moat or these references and will provide updates as 
available. These sources abOuld be NadilJ aTailable at the unit in the 
response library. 

a. The Condensri Chemical Dictionary. Roae, Art.bur, I Elizabeth 
ReinhOld Book Corp. GSA Contract GS-018-6393 

b. Matheson Gas Data Book 
Matheson Gas Producta, 
P,O, Box 85 
East Rutherford HJ 07073 l201) 933-2-00 

c. OHMTADS lHicrofiche) 

d. Chemical Hazards Response Inf'oMU.tion Sxatem (CHRIS) 
COHDTINST H16Jl65.12 Volumes 1, 2, 3 and -

e. Dangerous _Properties ot Industrial Materials 
by N. Irving Sax 
Reinhold Publiah1n& Corp. NY 

t. Hazardous Materials Emersencx Response Guidebook 
U. s. Department of Transportation 

g. TLV's for Chemical Substances in Workroom Air 
American Conference or Governmental Industrial Hygienists 
P.O. Box 1937 
Cincinnati, IJi -5201 

h. Documentation of TLV Guidelines ,·lCGIH 

i. Fire Protection Guide on Hazardous Materials 
National Fire Portection Association 
~70 Atlantic Avenue 
Boston, MA 02210 
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Table 5,1 (Cont.) 
Suggested Ch!l1cal Rupon•• Intorma.tion Sours•• 

J. Handling Guide tor Potentiallr Bazardous Materials 
Riobard B. Croaa CO 
103 Soutb Boward Street 
P.O. Box '05 
Oxford, IH -7971 

k. Hatb•aon. Ertocta or !!!!tpo•\ll'!! to Tozic GtooalFl.r!t lie! lllld Mod191l 
T!'!!li!'Pt 
Matheaoa. Gaa Pl'Oducta 
p .o. Box 85 
Eaot Rutllortord, HJ 07073 

' 
l. HIOSR/OSRA Pocket Guido to Chnicol Ruan!• 

NIOSH Publication 78-210 

a. List of Industrial Bxgiene Conaultagts (latest update) 
American Industrial Hygiene Aaaociation 

n. 

o. 

p. 

~75 Wolf Ledges Parlaray 
Akron, Cl! 44 311 

NIOSH/OSRA Occupational Health Cuidel1nes for Chemical Hazards 
NIOSH Publicotion 81-123 

The Merck Index 
Herek • Co., Inc • 
Rahway, NJ 

GATX Tani< car Manual 
General American Transportation Collpan7 
120 South Riverside Plaza 
Chicago, IL 60606 

q. Fundamentals of Industrial Hxgiene 
National Safety Council 
444 H. M1cll1Can Ave. 
Chicago, IL 60611 

r. SCBA - A Fire Soryioo Guide to tbo SolocUoa, Un, care, lllld 
Maintenance ot Self-COntain!d Breath1n£ Appcratus 
National Fire Protection Aaaoc1at1on -
470 Atlantic Ave. 
Boston, MA. 02210 
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Table 5.1 (Cont.) 
Suggested Chem.1.cal Response Infol"lll.tion Souroea 

B. Industry Assistance. 

1. Tbe extent that •ergency response Usistanoe -.y be provided varies v1 th 
each anufacturer. Aas1atance ranges tram an _.rgency reiapoue t ... 
capable or 111t1gat1ng tbe errecta or a 41aollar&"4 obnioal to Olll1 
providing advice pertinent to tbe eituation an4 tbe procluot involved. 
Horaally, industry ~1•noy reapon1e uaiatanoe 1a acceaaed bJ contacting 
CBBllTREC !8DO-ll24-9300). Direct iDcluatl'J' oontaot la reoom111de4 ror 
contingency plann1Dg in order to oonfir'ID oapabilltJ and Napoaae tiMa tor 
a g1ven region. 

2. The following ia • partial lilting or 1Dduat1"7 tlrwa knoVD to pcsaeaa SOiie 
toJ"lll or chemical exp.rtiae. 

a. Union C&rbide 
Charleston, West Virginia 
304-744-3487 (24 Hrs) 

b. Dupont (E.I. Dupont de Nemours & Co.) 
Wilmington, DE 
302-774-7500 (24 hrs.) 

c. Dow CheE.cal Corporation 
Midland, MI 
517-636-4400 

d. Texaco 
Beacon, NY 
914-831-3400 (24 hrs.) 

e. Shell 011 
Woodriver, IL 
618-254-7331 
Houston, TX 
713-473-9461 

r. Stauffer Chemical Compaoy 
Westport 1 CT 
203-226-6602 

g. Monsanto 
St. Louis, Kl 
314-694-3100 

h. American Cyan1m1d 
Wayne, NJ 
201-835-3100 

1. Hercules 
W1lm1ngton, DE 
302-654-8900 
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Table S.1 (Cont.) 
S11ss•sted Chemical Response Inrol'!'!ticm Sayre•• 

j. SUn Oil CcaipllDJ (Sun Tranaport Compao7) 
( advison onlx) 
Pb1ladelpbia, Pl 
215-964-0161 

k. ltlant1c ltl.obfiald (lllCO) 
._Square, Pl 
215-353-8300 

l. Chevron 
111ctmond, CA / 
415-233-3737 

3. In addition to chemical manufacturers, tbe railroad oom:puiu also possess 
emergency response capabil-ites. 

a. Seaboard Coa•t Line (SCI.) • Part ot F..U.7 LI.De• S7•tem 
(adviaor,, only) 
Jacksonville, FL 
904-359-1592 (Op Center) 

b. Cb.1cac:o-H1lwaukee-St. Paul·Paai~ic M 
Chicago, IL 
312-648-3696 

c. Onion Pacific RR 
( adviaor,, ooly) 
Oeaha, RB 
800-642-8343 (Hobre•ka only) 
800-228-9948 (0Ut•1de Hebra•ka) 

d. Southern llR 
Atlanta, GA 
404-529-1784 or 529-1786 

e. Horf'olk • Western JUl 
Roanoke, Vl 
703-981-4751 

t. Southern Pac1t1c llR 
San Pranciaoo, Cl 
415;.362-1964 or 1952 

g. Burl1n&ton Horthern 1lR 
St. Paul, Ill 
612-298-2121. llltt. 2666 

h. M1ssour1-Pac1t1c llR 
St. Louia, MO 
314-622-2224 



Table 5.1 (Cont.) 
Suggested Chemical Response Information Sources 

i. Illinois Central Gulf RR 
Chicago IL 
312-565-1600 Ext. 2726 

-· For certain products, 11anutacturers work to1etber in accident 
aituationa. Two auoh response netvorlca that provide expert assistance t'or 
apecitio oomDOditiea are tbe Chlorine Inatitute'a CHLOREP (Cblorine 
Emergency Plan) and the Agricultural Cbeaioala 1aaoc1ation PSTN (Pestic~de 
Safety Team Network). Tbia expertise 1a available on a 24 hr/day basis 
and can be obtained by contacting CHEMTREC. 

a. CHLOREP provi~es response expertise throughout the continental u. S. 
for any accident situation involving a chlorine product. The nearest 
producer will respond to the scene irrespective of where the product 
originated or what transportation IDOde was used. 

b. The ?.m. also has response teams located throughout the continenta.l 
U.S. Upon notification of an incident involving a pesticide, they 
will evaluate the problem and, if necessary, send a aafety team to 
the scene. 

5. The American Industrial Hygiene Association periodically publishes an 
updated list or industrial hygiene consultants which may be obtained upon 
request. A current list should be maintained by each unit. 

c. Computerized Information Sources. 

1. Hazard Assessment Computer System (HACS). HACS, a part or the 
Chemical Hazard Response Information System (CHRIS), is a 
computerized simulation system which models the physical behavior or 
hazardous material spills, and provides information describing the 
extent of the hazards associated with these spills. HACS can be 
used under emergency conditions involving the accidental discharge 
of hazardous materials to assist personnel in formulating response 
plans. In non-emergency operations the system can be used to aid in 
the development of contingency plans. Further description of this 
system can be found in Chapter 10 of the Marine Safety Manual. 

2. Chemical Information Systems (CIS). CIS is a collection of 
scientific databases available on-line through an interactive 
computer program. These databases contain a wide variety or 
information on hazardous chemicals and there associated 
properties. Further information on this system can be round in 
COMDTINST 16484.2, Chemical Information Systems. 

a. The Oil and Hazardous Materials Technical Assistance Data 
System (OHMTADS) provides information pertinent to emergency 
spill response er.forts. The OHHTADS database contains a wide 
variety or physical, chemical, biological, and toxicological 
data on over i4,000 chemicals with emphasis placed on their 
harmful effects on water quality. 
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Table 5.1 (Cont.) 
Suggested Cbellical Reapo91e Iptol'll!t1on_Sourc•s 

The Structure &lld H-clature Searob Syot .. (SlllSS. 1a a 
reference databue Vitll tbe aapabillt7 or ...-alll.D& ror 
1.DformatiOD OD opprox1aatal7 225,000 --· Yla ita ro""1la, 
structural cbaraoterlatica, C&S re&latrJ .....,. , tllo !'llll or 
partial -· or ita -1U· tile data obtal- OD a 
particular aubatano• includ .. atru.otural cU.acraaa, 91attmat10 
naau 1 and ao•oa Q'DODJU tor t.bat IUbatanoe. 

c. Tbe ... latrJ or Ta&ic lttecta or -lcal S..t>a-• (ITICS) 
datallue ~ta ODU.ne, 1.Dteroctift -- or - 69,000 
toxicity .... -..u .pertal..Dl.D& to opprox1atalJ' ,2,000 
apec1ric cbaloal aubatancH. Th1a tJPe or 1.DtormtiOD la 
UHtul. to reaponae peroonnel vben detel"''"'"I vbat lnel ot 
pr"Oteot1oa to war at ttl• sl te ot an aotual or potential 
release •. 

D. Industrial Hrsiene/Occupational Health Support 

1. National Strike Force (NSF). Tbe ltlautio 1 Gult, and Pac1t1c Strike 
Teams can provide a wide raa&• or chemical response support. A 
detailed description or NSF capab1li~1•• that aould support an OSC 
is round 1n Chapter 86' Marin• Satet7 Manual. 

2. EPA Environmental Response Teaa (!RT). Tb• IRT can pl"OT1de advice 
or assistance to an OSC 1n selection ot aplll response and 
m.1t1gation techniques, .ba.zard uaeaSMD.t, persomael pr"Otectioa and 
safety precautions, and other cheaical reapona• support. They oan 
also provide :specialized equipll8Dt tor UH in NllO'f'izl& a rel••ed 
pollutant. A detailed deaoriptioo or BRT capabllitiea la found 1n 
COHDTINST 16~65.28, Tbe EPA !aviron1HDtal Reapoaae T-, dated 15 
April 1982. 

3. Centers ror Diseaoo Control (CDC) Publio B•ltll &dTiaora. Tbe CDC 
Public Health Advisors are loc&ted 1n moat IPA 1'"911onal ott1oes. 
These persona have a vide range or apertil• and can provide advice 
1n many areas 1 including assessment ot pu.bUc health tbreatll 1 

evaluation or th• appl"Opi-1&te lnel ot peraoaaal protection 
measures, ass1st1D& 1n tbe deTeloPMDt ot or NT1w1Dg on-acene 
safety and responae plana, and 1.DTeat1pt1DI bealtb. oompla1Dta • 

. 
ij. Coaat Guard Induatrlal Bygieae/Ocoupatiooal BMltll Support. 

Resources are available vi tb1D tb.• Cout Guard tbat can pro.ide 
advice and support to osca 1.D tile ...... or 1.Dduatrlal t111iene &Del 
occupational bealtb. Tb••• reaourcea are an.llable tbrou&b tile 
tollowi.ng sources: 
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Table 5.1 !Cogt.l 
Suggested Cbelliaal Re1pona• IntONftiOD Sources 

a. Cc=•n4ant ( G-CSl') • Tba SatetJ Progrua DiYisicn oan proYide 
indu•trial l!Jliane ad•ioe and liaited tield support tor 
abnioal reaponae aot1•it1u. Additional 1Dl'orat1on on 
an.ilable support ou be tOUDd 1D COllDt'DIST 115100.29, tile Coaat 
Guard Oooupational Sal'at.1 ud haltll Manual or 111 oontaotiag 
Comandont <G-CSP> ns -26-1885. 

b. Cc •ndant (O-IQI) - Tba Op!Ntioaal Madioina DiYioion ou 
proYidO suidano! OD -ioal maltorinl and aupport tor 
oooupationol -ioal -itoPinl· In addition, 0-lOM 
ooord1nat•• Publ1o Bealtb Serrioe IDT1roamental Baaltb Ort1oera 
and CERCLA-f'wlded Oooupatioaal Madioal -itors 1n l.&llTARBA, 
P&CAREI., and tile Pirtb, Seventh, and 11.nt.ll D1atr1cta Vtliob are 
&Y&ilable to pi-ovide OD•I09D9 aupport to OSCS • SUpport •Y be 
obtained through Co-.nclant (0-[0M) at ns -53·3074. 
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CHAPTER 6. BllTRI DITO ll&UJU)OOS EllVIROllll!JrrS 

1.. Genenl Satetz Com1d•rat1on!• 

1. The t'ollawtv persoul aaf•tz praot1o•• Should bt t'olloved bx 
all p!l"IOWl to 111.ft1a1zl tll• rl!k of moaurt dUr191 !leztt=dOU! 
substance J'!•pgga!!. 

a. Sat.1.a&, drillk:lnl1 abWiDI pm or t.obaooo, _,k1rc, etc. 
U'9 pl'Ollibi\ed illaide tlle CIOlltaWIMtecl U'Mo •-1 
llltitlal tlle _ ...... - - ~ be tllol"OlllbJ.7 
4econtewtn•ted IMtON thw UUY1t1ea are autbol"1&ed. 

b. Deoonta••mtion Prooeclurt1• lllloUJ.d l.Dcll>de a tlloroup 
WUhill& Of tile BDtire boclJ a8 800D U pouible after 
proteeU'fa olothill& 18 ..........i. 

c. Facial bair that 1nterteru vitb the -.ak-to-t'aoe seal 1• 
not allowed on m:iy peraoanel required to wear reapiratol")' 
protection tiqu1paent. 

d. Contact v1th oont••'nated surtaoea abould be &Toid.cl, 1.e. 
do not wl.k ttaroucb puddlu or other discolored aurraoea; 
kneel oa ground; or place equipment on oootai.Jlera and tb• 
ground. 

•. Prescription drU&• abould not be talc en by reaPQDBo 
poraoimol unl.ooa -i!ioal]J approTed 117 a qualified 
Plll'•i•ian. cona111111t10D or alcoholic be'f•ra&•• abOuld bo 
avoided. 

r. Response peraoonol ... t be tborou&blJ ruiliar v1tb 
standard urety procedures and tbo site aat'ot1 plan. 

2. the t'ollowigg sat•tx gonaiderat1ons will apply tor all entries 
ot Coast Qu!rO peraonnel to ba!!rdoua !DYVOPMta .. 

a. V1th1D the conta•1mted area, tbe entry t ... anaU vork 1n 
tbe •W.cldy• ayatg. .l two-p~n reacu• t4aa :lb&ll be 
stan41DC by wen tbO utrr 18 ado into Il>LB at80spboros. 

b. Entrance and ezit.a rrc:. the oonta•'•ted .,... mat be 

plaaned and -rgano1 •- routoa identified. 

c. Wind indicators via1bl• to all paraonnel abould be sot up 
throUgbout. the on-1oana aru.. 

d. Onl.1 uautial personnel and equipment aboul.d be in tb• 
cont-ae1Mted area. 

•• Tho entrr team shall bo tboroughl7 llrio!ecl prior to each 
antrr. 1'1191 should alao be debriefed arter 
decoataainat100. 
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6-A-2-r. The length or wgrk perioda 1n the hazardous area 111.1st 
account tor the 1tre1s on peraonnel, the time necessary to 
enter and leave the area 1 and decontaaination tiae. A 
safety factor ahould alao be included to allow ror 
unforeseen occurrano•a during tb• entry. 

3. Stress. Botb PllJ•iological &Del PllJCbolcgical atress can arrect 
responae peraonnol by oontribllting al.gnifioantl7 to accidents 
or other tJPu ot bani. To reduott pb7aical •tress or Mntal 
am:1etr, entry t.u peraonnel abou.ld be both ptayaically and 
ps7cnolcgicallJ tit for work1Jlg in peraonnel protective 
equi-t. lleaurrl.a& treiDl.a& end bands-on exercises in tne 
UH or prot.ectiTe equipment will uaiat 1D acclimtin& tbe 
response team to vorkiQg under response oonditiona. 

a. Heat Streaa. Tbe lack or natural body ventilation wnile 
working in protective clothing can lead to heat stress. 
It not pt'Operly accounted tor by frequent rest periods, 
excessive beat can lead to the development of heat rashes, 
crampa, exhaustion, or heat stroke. 

b. Cold Streaa. Working 1r. cold temperatures can result in 
trostbit• on the extremities or systemic hypothermia due 
to reduced body temperature. 

4. Heat Stress Detection. Response personnel should be familiar 
with the aymptou or beat :stress and be 110nitored 1r conditions 
warrant. Beat ra1h reaulta tram continuous exposures to heat 
or huaid air. Heat cramps are caused by protuse perspiration 
with inadequate fluid intake and results in muscle spasms 
and/or pain on the extremities and abdoaen. Heat exhaustion 
occurs when bodi'. organs attempt t.o keep the body cool. 
Symptoms include shallow breathing; pale, cool, and moist skini 
profuse aveat1n&; or dizzines1. Heat stroke is the most severe 
rorm or heat stress, and 1.aaed1ate action .,,at be taken to cool 
the body before aer1oua injury or death ooours. The symptoms 
are red, hot, dry akin; no perspiration; nausea; dizziness and 
confusioni strong, rapid pulse; or coma. The following 
procedures should be followed on warm days t.o reduce to 
possibility or heat atreaa: 

a. Provide entry peraonne~ vitb plenty or liquids to make up 
tor loss or body water and electrolytes. l 0.1$ salt 
water solution or commercial a1x is reco1111ended. 

b. Provide cooling devices (cool Yeats, etc.) to aid natural 
body ventilation. Since these devices add weight, their 
use must be balanced against worker efficiency. Long 
cotton underwear helps absorb moisture and protects the 
skin Crom direct contact with heat-absorbing protective 
cloth1ng. 

c. Install field showers or bode-down areas to reduce body 
temperature and/or cool prote~tive clothing. 
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6-A-4-d. Adjust work/ ... st periods based an Ollbient t-eratures. 
As a general l"\lle, there stlou.ld be a •1n'•ga ot 30 ainute 
"st period tor evary bow' or work. It pouible, conduct 
d1acret1onary act1v1t1ea 1n early 110ra.1.D& or eveniag. 

•· Rotate entry personnel betllffl1 job tunctiou to a1n1•1se 
overstrua or OYeNZartion 1D ODii job talk. 

r. ProYide sbelter or -ed areu to protect -1 
dur1DC reat periods. 

s. But Streu Honitorillg. Persoiuiel v.r1Dg proteot1w clotbiag 
should be monitored when· the aabieDt taperatw-e 1a a~e 
70,F. It may al• be neceaaarr at lower temperature• 1t there 
1s b1gh humidity. ?he tr9q11eocy or moa1tor1Dg will d-n<I OD 

t.he ambient tnperature and tbe roecoverJ ratu ot peraoanel. 
Wben the tempera tu.re axc•eds 85, r, the entry t..._ anould be 
monitored arter every work period. _The tollovtng tectm.iques 
have been usetul 1n mon1tor1ng tbe bodJ'• recuperative ability 
to excess beat: 

a. Heart rate (BR) .should be M&aured by the radial pulse for 
30 seconds early 1n the reat.1.DI period. The HR at tbe 
beginning or t.he rest period stiould not exceed 110 beats 
per m.inute. If the HR 1.s h1gher, tb• next work: period 
atiould be shortened by 10 m.nut.es (or 33J), wtllle the 
lena:tn or the rest period staya tbe .same. Ir tbe Bil is 
110 beats per ainute at tbe btigiMSns: or tb• nu.t rest 
period, tbe follov.11\1 work cycle abould be t'Urtb.er 
shortened 111 33$. 

b. Body temperatur. should be measured orally vi.th a clinical 
tbermometer early 1n tbe r9st period· The oral 
temperature (O?l sllOuld not exceed 99,F. Ir it doea. tbe 
next work period obCllld be shortened 111 1 O '"1D11tu (or 
33S) • While tbe lengtb or tb• rest period •tu• tbe 
same. However, ir the OT exceeds 99,F at the beginning or 
the next rest period, t11e rollowing work cycle should be 
tllrtber obortened by 33S· or sbolllcl be -llred agai.n at 
tb• end ot tile rest period to 'Mk• aure, t.bat it baa 
dropped below 99, F. 

c. Body water loas (11111.) dlle to -t1n& shollld be -llred 
111 ve1gh1ng tbe entry personnel 1D tile .,rn1D& and 
9Yen1D&. 'tile clotll1z>g worn abollld be 111al.lar at botll 
we1gb1Dgs. 'tile scale used ebollld be acc11rste to plws or 
IW!lls 114 lb. 11111. sbOllld not uceed 1 .ss or tbe total 
body wel.gllt. Ir 1t does, tile n111d 1Dtafl:e or tile person 
should be adjµated. to account ror the loss.· Ide.Uly, body 
f111ids shOllld be •1Dt&1Ded at a constant le•el d11r1Dg tile 
work day. nus requires replacement or salt lost through 
sweattng. 

6-3 



6-A-5-cl. Clothing abOuld be permitted to dry as -..ch as poaaiole 
durin& N•t periods. Personnel noticing akin problmu 
Bbould 1.mlediately oonault medical personnel. 

6. Cold Stress Monitoring. Frostbite can be detected by loaa ot 
tMling in bodJ' ntreait1ea, a wxy or wtlite akin appeal"tDae, 
or akin tiuue beoOlli.Qg oold, pale, and aolid. Tb• symptou or 
bypotberai& uaually occur in rive atqas: ( 1) ahivaring, (2) 
apathy, liatlesaneaa, aleep1Deaa, and oocaaional rapid 00011.D& 
or the body to leas than 95,F, (3) unoon.aiouoneaa, sl&s•Y 
•tare, •low pulae, UICI olow -iretory rote, (-) t'rM•illll or 
tho utreaiti••• and (5) dutb. '?be erroota or oold oon be 
lessened by attempting to work 1n area.a protected trca wind and 
providing a heated rest area tor entry team peraonnml. 

B. Entry Team lss•blY and Roles. 

1. Hazardous chemS.cal entries by Coast Guard personnel are labor-
1ntena1ve operations requiring support personnel to back-up the 
entry team, particularly during incidents using Level 1 or B 
protection. llao 1 the stresses associated with wearing 
substantial protective equipment may reQu1re the uae or tresh 
personnel at frequent intervala. 

2. Table 1.1 in Chapter 1 aets out the minimum personnel 
requirements tor entry into areas presenting chemical expos~re 
risks. These requirementa, baaed OD the level Of protection 
needed, provide only tor personnel directly involved in the 
actual entry. Additional personnel tor support tunotiona may 
be necessary. 1 larger number of personnel are norm.lly 
assigned to the operation to meet contingencies and to carry 
out a\JPPort activities outside the contallinated.ar.a. 

3. All entry team personnel shall be trained and proficient 1n the 
equipment and procedures associated with a chemical response. 
This will normally involve completion of the training descr~bed 
in Chapter 3, 

4. The following is a brief description or the roles and 
responsibilities ct personnel involved in tbe entry: 

a. Team Leader - Bas resp.onsibility tor supervision or the 
overall entry operation. The team leader coordinates the 
activity ot the entry teu, the decontamination t.eam, and 
the rescue team. They also act as the field aatety 
observer, maintaining continuous comunications with the 
entry team. Team leaders will normally perform their 
functions outside of the contaminated area. 

b. Decontamination Team - The decon team is responsible ror 
setting up and operating the decon system for personnel 
and equipment leaving the contaminated area. They w1i1 
assist the entry team in donning and doffing protective 
equipment and will perform the app:""Opriate decontamination 
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c. 

d. 

(Cont'd) procedu?'el on equipeent and penonnel. Since 
the•• per1onnel perform ta1k1 in the contaait&Ation 
reduction zone, they au1t un the penoa.n.el prot•ctive 
eq\d,.mnt idtintified •• 1afe for uae in that area. thi• 
level 11 u1uall7 le11 than that of the entry te•. 

le1cue Teu - 'the re•cue teaa 11 a tvo-n teu tnac 
r ... ina on •tend.by wt11de the con.t-1uted area vhenever 
the entry ten ii vorkins in IDLB acao111here1. t'liis team 
Viii be dre11ed auc in tbe ••• level 0 protection a1 the 
entry t•• and in. an eMr&•a.c:r 1M capable of upeditiau1ly • enteriq the contaai.nated area to a1ai1t tbe entry tan. 

la.try te• - The entry tea will be the only penou who 
normally ente~ the contaaiaated •~••• Tbey Will be 
re1poneible for carrying out th• ta11c.1 identified in the 
re1poa.1e plan and for any envirorma11.tal .oa.itoriq done to 
define the contuinated area. An ab1olute llini.muia of tvo 
per1otL1 Will uke up the ea.try team and will alvay1 vork 
u1iug the buddy 1y1ce. 

s. The oa.-1cene safety officer coordinate• 1afety-ralated 
activities on scene to at11ure a safe re1pon1e. Their 
act1v1tie1 include en1urin& tb.&t the uecaaaary air monitoring 
ii carried out, recom•nding" leval• of protecc.1011, sonitoring 
1afety conditions on •cane, 1mple .. nting: tbe on-site safety and 
he&lttl plan, and recQID.•nd.ing 110dificationa ;.o the OSC as 
nece1sary to euure continued aafety. 

c. Coemunication1. 

l. A critical factor in carrying out an entry i• the ability to 
maintain co111111mications, The primary method of COlllDUD.icat1on• 
on-aceae Vill b• by radio. The CQID.111\lnicatiom •Y•t• 1hou.ld be 
o?'gani&ed auch that the team leader and entry team have a 
de111nated frequaney. Tb.11 reduce• the po1aibility of 
interfering radio traffic on th• e11.try team radios, U.• a 
separate frequancy for· command and control on-scene ou.tiide of 
entry team actiVitiea. 

2. In addition to radio cm.municationa, the entry t•• should be 
familiar Vith standard hand 1ignal1 if radio c~un.ications 
fail. (See Table 6, l) 

table 6.1 
Signal 

Band Gripping throat 
Grip partners vr11c or 

both hand.a around waist 
Hands on Top of Head 
Thumbs Up 
Thumb• Down 

Standa?'d A&nd Si'M:l• 
&Ding 

OUt of Air; Can't Breathe 
Leave Area 'Illlediately 

Need A.a•istance 
OK. t Am Alright, t Understand 
No. Negative 



Entry personnel shall remain in contact with the team leader. 
If possible, the entry team should remain within sight or the 
team leader or other individual outside the contaminated area 
to facilitate the use of visual signals. If not 1n visual 
contact, entry personnel should leave the contaminated area if 
radio communications tail. A loud bailer could be used as a 
backup for passing directions when pr!aary ooaaunications tail. 

In addition to radio COlllD.I, a .. tbod ot ... rgency ai&naling 
must be available vben personnel arae in tbe basal"'doua 
environment. A pre-arranaed signal, auch u a blast from an 
air horn, should be used to indicate 1mled1ate eTacuation by 
the entry team. 

D. Site Entry. 

i. Initial Entry. The initial entry usually characterizes the 
existing hazardous conditions or the need for mitigation 
actions. (See Chapter 5.C. tor the criteria tor Coast Guard 
entry) Before the team enters the site, as much information as 
possible should be collected. Baaed on tbe preliminary 
information available, the ent:oy team must assess the hazards, 
determine the need for aite entry, and identit'y initial safety 
requirements. 

2. Protective Equipment Selection. While Appendix II provides 
detailed criteria for selection of the appropriate level of 
protective equipment. 1n general, Level B w!ll be the minimum 
level or protection for an initial entry. The information 
necessary to select Level C protection is rarely available 
during initial entries. 

3. Initial On-Site Evaluation. This normally determines the 
existence or nazardoua conditions that .. y artect the public 
health, the environment, or response personnel. The following 
dangers are of cono,ern - tire, explosion, oxygen-deficient 
atmospheres, airborne contaminants, and released chemicals that 
could affect the cleanup effort. Table 6.2 lists each of these 
potential dangers and recommended action levels for each. The 
time necessary to conduct the initial evaluation will depend on 
the urgency or the situation, type of incident, information 
needed, size of the affect~ area, availability of resources, 
level of protection, etc. As a result, the initial survey of 
the area may take many hours and require multiple entries. 

~. Entry team.! should enter the contaminated area from upwind. 

5. While in the contaminated area, entry teams should make visual 
observations which would help in hazard evaluation - for 
example, dead fish or other animal.'!; land features; vind 
directionj labels or placards on containersj and conditions 
conducive to splash or contact with liq~idS, sludges, or 
solids. 
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6-E. Environmental Monitoring. 

1. To assist 1n cbaracter1z1ng baZardous conditions, mon1tor1na: 
in1tru11onta vill nonoally bo uaod 1.n tho initial antri••· 
Th••• instruments include coabUstible aaa 1ndicator1, oxy1en 
detectors, coloriaetric tubes, &ad Of'laniC •apor monitors. The 
priority ror tb•1r uao will dopoad on the aituation. In 
saner-al, tor poorlJ •entilated 1pacu such u sbip bolCls, 
pumproou, bU.1ld1.Dls, or depressed areaa ovtcSoora (plliea , 
ditcboo, troncboa), llODitorinl tor OXJIOD dotioioncy and 
oOllbllatiblo &&••a/YOpora 11 a lli&b•r prioritJ t.llan toxic YOpor 
llOft1tor1ng. In open, vell·Yeatilated areas, ocmbuat1bl• saa•• 
and oxygen-det1c1enoy an norullJ luaer baz&rda t.baD toxic 
Yapors. 

2. It ia imperative that personnel ua1n& 90D.1toriae inatrumenta De 
thoroughly t&lliliar vith their 1111.itationa and operat1n& 
ctl&racter1at1cs. All instl"Ullants bave inberent constraints in 
their ability to detect/quantity the b&Zards tb•Y are des1.gned 
ror. Unless these 1Mtruments are uaed and assessed by trained 
personnel, their readouts can be grossly misinterpreted, 
thereby endanger1ng the bealtb end satety ot response 
personnel. D1rect-read1n& instruments are desilned tor 
apec1tic purpoaes and will DOt detect o..• -sure all 
substances. Thus, negative readinp stiould not be interpreted 
as t.h.• complete absence ot &1.rborne toxic substances • 
Verification or negative results can only be done by collect1ng 
air ~les and analyzing thea 1n a laboratory. 

3. Monitorin& surveys made duri.DC 1.D1t1al entry usually evaluate 
atmospheric hazards. In general, tbe resulta ot this survey 
will lead to more comprehensive anal7aea tor specific 
components. A proiru tberetore mst be eatablisbed tor 
sampling, 110nitor1D& 1 and evaluat1.Dg baurds ttirou.cnout the 
response. S1Dce on-scene aotivitiu and veatber conditions 
change, a continuo..a program tor mon1tor1Dg on-scene changes 
must be 1.mplemeated using stationary area monitoring, personnel 
monitoring, or walk-through monitorin& vit.h direct-reading 
instruments. 

4. In addition to the cont••'nated area, monitoriDg sbould occur 
in tb• contamination reduction .,._ and tbe clean area. This 
will ensure that th• control boundaries NU.in valid indicators 
or on-scene satet7. 

5. Any indication or atllOopberic bazar<I aboUld bo •iovod as a si&n 
to proceed with care and deliberation. Readi.Dga 1ndicat1:ng 
non-explosive atmospheres, low concentration. ot toxic 
substances, or other conditions aay illcraaae or decrease 
suddenly, changing the asaociated riaka. Extreme caution 
should be exercised any time atmospheric hazards are indicated. 



Monitoring Equipment 

Combustible Ga1 
Indicator 

Oxygen Concentration 
Meter 

Colorimetric 
tubes 

HH.1 photoionizer 
OVA Organic Vapor 
Analyzer 

Table 6. 2 
Atmospheric Hazard Guidelines 

Exploaive 
Ataosphere 

Organic and 
inorganic 
vapora/ga1e1 

Orcanic 
vapon/gases 
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< 10% LEL Continue inve1tigation 

10%-25% LEL Continue on-a ite 
aonitor1ng vith extrne 
caution •• higher level• 
are encount·ered 

> 25% I.EL Exploeion hazardi 

< 19. 3% 

19.3%-23% 

> 23% 

Depend• on 
apeciea 

Total 
response 
mode 

Leave area iaaediately 

Monitor wearing SCBA. 
Note: Combu1tible ga• 
readings not valid in 
atma.pheres with < 19.S% 
oxyaen. 

Continue inve1tigation 
with caution. Deviation 
from normal level may be 
due to oxygen 
displacement. 

Leave area; fire hazard 
potential from oxygen
enriched atmo1phere 

Action level dependent 
an TLV/PEL for &pecies. 
Concentration. > TLV 
normally requires 
re1pi ratory protection 

Action level dependent 
on aub1tance1 known to 
be present; instrument 
readings •Y vary due to 
calibration gas, etc. 
Consult users manua1. 



--------------

6-E-6. Personal -itor11111. llllen practical, tbe 11<>nitor111& procru 
ot tbe entl'J teu should l.llclucle peroonal -111111 pumps or 
paaaive upoaure imDitora. The reaults ot these samplu .,.. 
UHtul 1D deter-'"' ng the upoaurea ot entry peraonnel w u a 
check on the ettectiveaeaa ot personnel protective equipment. 
Data l'rCll tbia 110nitor111& abould be abatracted I.II an 
Uldi•i-la -ure records &Del be -e llftilable clw'1D& tbe 
NCIW'l"1D& -icel -tori.Ilg. 

r. Decont••'Nti911. 

1. PeNOnnel protectin equ11Mnt belpa p,..,....t tbe .......,. l'rCll 
exposure vb1.le &ood vork praoticea belp •1a'•'z• oont•a'nation 
ot protective,. clotblria, 1.natrumenta, and equiPMDt• hen Vitb 
tb••• sateguarda, oont••'mtion UJ' occw-. BaNtu.l •t•l"i&la 
oan be tranaterred into clean aru.a, upoaing unprotected 
pel"Somael. In addition, peraonnel •1 com 1n ooatact Vitb. 
contaminants Wile reaovinc protective clotbing. To prevent 
euch occurences, method.a to reduce contam.1.nation aust be 
developed before anyone enters a suspected contaminated area. 
Decontam.ination consist.a or physically removirlg coat••''W"ta 
and/or cban,ging tbeir chem1.cal nature to 1.DD.oauous 
aubstancea. Tbe extent ot decont••1nation required will depend 
on tbe type ot conta111M.nt involved and tbe lnel ot 
exposure. Since tbe extent ot deoont••'"•tion Will depend on 
tbe 1.noident, oalf aeaeral gu.idelinea oan be.&ivea. 

2. Initial decont••'n•tion planni.Dg abould uawae that persona 
luviag tile coat-a•jmted ar .. are grossly aon:.aainated • .l 
a1st• is aet up to wash and rina• all the protective clotn1D& 
worn. Thia 1a combined v1tb a sequential _dOrt'in& ot equipaeat, 
starting at tbe first station with the 11aat h•vily 
oontamimted outer clothin& and ending at the last station Witb 
the leaat ooot-a•1n.wted article. Tbe spread or ooot••1n.wnta ia 
turtber reduc.cS ~ separating eaoh atep 1D tb• deoon process by 
at l••t 3 feet. ltter more in.tor11&tion 1a obtained, the 
initial system may be llOdit1ed by el1ainating unnecessary 
atatiooa or adapting it tor sit• condit1ona. Appendix III 
provides intormat1oo on worst-case decon procedures tor ea.Oh 
level or protection. 

3. Tbe decqn plan mat be adapted to conditions found at tbe 
incident. These conditions •Y reault in more or leaa decon 
bel.llg required. Tbe following !actor• aboulcl be considered I.II 
determ1n1na .th• utent or decon required: 

a. Type or Cont••1 n.wnt. The extent ot decon will depend on 
tbe baZard cbaracteristica i.DYolved and the cblllical's 
rou.tea or entry. Generally, the more tozic tbe substance, 
the more extenaive the 4econ required. 

b. Amount or Cont••'Mtioa. The amount ot contamination on 
protec~i•• clo1:bing is noralfy det9"11Decl visually. Ir 
groaa oont.aaination 1a evident, a thorough deoon procedure 
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6-F•3•b. (Cont'd) is roquired. In addition, bial>•r air 
ooncentrations or aub1tanoea or direct contact aay 1'9Sult 
1n permeation or degradation or tb• alotbl.n& •t•rial. 
Swipe tests .. Y belp 1n deten11n1ng th• t7pe and quantity 
ot aurtace contaminants. 

c. Level ot Protection. Tb• level ot protection to a certain 
extent innuenaea tb• utent or deoon required. llearillg 
diaposable cloth1Dg over tbe prJ.a.ry protectiye equip•nt 
•Y r.duoe direct uposure. 

d. llork Functions. Tbe work belJlc perro.- ~ the entry 
team detel"llines tbeir upoaure potential. Cleanup 
~n1 tors, photograpbera, and perimeter air auiplera 
performing teaks tbat will not brillg tb9 in direct 
contact with substances will no,..117 require leaa deoon 
than those performing tasks 1nvo1Tias direot oontact wt th 
contaminating substances. 

•· Reason tor Leaving Site. Tbe reason tor leaving the 
contaminated area uy influence tbe ut.ent or decon. 
Personnel leaving the area to pick up or drop ott 
equipment or to change out air c7lindere or respirator 
canisters normally do not.require tull deoont.aai.nation. 
Personnel departing tor a luncb break or end ot workday 
must be thoroughl7 decontaaiaated to &Toid •pread or 
contaminants to the clean area. 

II. Etrectiveness or Decontamination. T!Mre 1a no •tbod tor 
illlediately determining bow errective tb• deoon procedure 1a. 
Diacoloration, stains, corrosive ettecta, and aubstanoes 
adhering to clothln& may indicate that oontam'n•nts bave not 
Men completely N110ved. A.1110, oontaainanta mJ not be easily 
observed, and peMDeation ot au1t uter1al _,. not be eYldent. 
Svipe testing may be uaed to identif'J aurtao• oontaainatlon. 
Testing tor permeation will require a pieoe or the exposed 
material. It there is any question on the ettectiYeness or the 
decon procedure, the contaminated cloth1n& ..,.- need to be 
disposed or. 

5. Decontamination Equipment. P.quipment tor decon can be easily 
procured.· Sort-bristle, long-handle acrub brushes rre used to 
remove contaminants. Water in bu.oketa or garden aprayera can 
be used for rinsing. Galvanized waab tuba or childrena vading 
pools can be uaed tor holding contaminated wter, and plastic 
garbage bags may be used tor stori.ng contam1nated equipment and 
clothing. A trench lined vitb viaqueen can be used tor storing 
contaminated water prior to removal by vac truck or on-site 
treatment. 

6. Decontamination Solutions. Equipment 1s usually decontand.nated 
by acrubbini. with a detergent-water solution followed by 
rinsing vith copious amounts ot Water. While this proces:s may 
not be fully effective in removing contaminants, it is 
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6-F-6. (Cont'd) relat1vely Mt• .,__ vitb uaiac a obftl.oal deoon 
solution. Decaa cbeE.cala my be appropr1at• vben tb• uact 
contaainanta are mow U1d a decon ater1al 1a u.nt'Ul to 
neutral.is• or obaDI• the cont.a•' Mat to a i ... haNtul 
subat.anc•. Qiemical decon solutions should be uaed onl:r in 
copaultation with an merienced cbp'•t. 

1. lquipMnt Deoonta•' 0 •t1oa. ID7 eqw.pwt _,oeed to a 
bUard""• -oal ..,.,1rommt ... t N oomiderecl pot ... tiolly 
conta•1n•tect, and baDdled acoorcs111111. Tbe •tat or deoon 
NQuired v1ll ft1"1 vitb tb~ tn>• ot oqvSVmt Olld mpitlllle or 
tbll potent1&1 ooa.ta•1°•t1on. In wt 1.Ut.aDDu. vub'. and 
rinoiac will ,....... ..,, .,.... oontui. .. ucm. ID -
situations, -b -line and lab Oll&lJ•ia m7 be requirecl to 
ucerta1n tbe etf1c1ena7 ot tbe deoonta•1•tion procedure. 

8. Emergency Decontamination. Some situations, auoh u aeoond&J"Y · 
relusea, accidents on-scene, or unanticipated u:poaurea ay 
result 1D the need tor a quick exit rrca tbe cont••tn.wted 
zone. si.nCe the normal decoa procedure 1a tiae oonaua.1.ng, an 
abbreviated decont••'netioo procedure 111 neo•aa&rJ tor removal 
Of gross levels Of CODtaaioatiOD prior to Bit frail tbe 
contaminated zone. Genenll1, ttua ~1ency deoon VOl.lld be an 
abbreviated _version ot decon p·rocecsures 1nclud1n& wa.sbdovn &Dd 
removal ot equipment and protective clothizJ& and remo•al ot 
potentially oontuinatecl W><l•rolotbilll. It pr'Qllllt llte-MViac 
tirst aid and/or medical treatllllnt 1a required, deoon 
procedures ataould be a:aitted or aia'•'sed. L1te-aav1Dg ca.re 
stlould be 1.mtituted imled1atel7, althot'Ch •••1"7 precaution 
sb.ould be taken to •1 n1•1 ze tbe epread or contallimnt.a to 
medical personnel. Tb.e outer garment.a caa be rem>Ved it they 
do not cause dela7s, intertere with treataent, or auran.te tb.• 
problea. In any cas•, steps Should be taken. to •'n'•'z• the 
spread ot cozit••'netion tram injured peraoanel to ...Sical 
personnel. 

9. Oae ot Protective Eq,uip11et Co't'era. An a:cellent way to 
control oont..l•'netion is witb. tbe use ot protective equipmnt 
covers. Tb.••• covers can be dispoaabl• or reusable. Reusable 
covers, boveYer, abould be deooat••' 0 •ted after u.ae. 
Diapoaable oovers are the mat oon•enient to WM• Clear 
plastia bap .... be UffCI over suob oqui-t as orpnio vapor 
detector• or radios. Some equipment, sucb as atmoepb.erio 
anU'f'era, cannot be entifoely encapaulat.ed ai.Doe they need 
direot aooeaa to abimt air. Pl.aatio oo••r• and ••k1ng 
(duot) tape oan be uaed, tiovever, to oover maDJ parts ot th• 
equipment. OpoD o0mplet1on ot tb• reapon11e, these coven are 
l"OlllOvecl aDcl bagged· tor disposel. 



Appendix I 
GENERIC RESPONSE PUii 

Th• purpo .. or this l•D•r1c plan 1a to be able to rapidly plan a reaponae to a 
bau.rdoua cb.1111.cal rel•••· It 11 not all 1Dclus1Te and abou.ld only be used 
as a guide vben pl•nn1n1 tor a particular 1no1dent. 

&. DCIDllll JIBSCIIPUCll 

Dato Locotion'----------------
Sour<IO ot roloaa•·~~~-------------------lrea artocted.~------------------------

B. 11'!'1!' CllJBC'TIYBS - The object1T• ot tbe entry to tbe oont-e•inated area is 
to (describe! actions. tasks to be acoompliah!di 1.e. 1dent1[y 
cont•minated soil; monitor act1v1t1es ot cleanup contraotgra, etc.} 

c. Cll-SCl!IR QBG1mzm111 AID COORDmnos - The rolloviDC personnel are 
designated to carry out the stated job tuactions on aoene. 

OSC REPRESENTATIVE 
SSC REPRESEllTATI'VE 
SAl'ETI OFFICER 
PUBLIC IRFORIU.fiOll 
SECURITI COOllDIN&TION 
DOCUHENT.lTIOll .l1ll> RECORD:.O"'s,_-----------------

LOGISTICS .1111> Fill.lNCE'-------------------
l!llTllI TEAii LEAl>ER 
EllTRI TEAM HEMllEl!S 

( Note: One person may carry ®t more tball one job t'unotion) 

OTHER FEDERAL AGENCI REPS _ _.(.:1"'.e"'.:....=EP"'A"'''-"N"'IOSH="')------------
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STATE AGENCY REPS'----------------------

LOCAL AGENCY REPS'----------------------

COllTRlctOl(S) 

All personnel arriving or departing tbe acene abould loC 1n and out vith the 
documentation ott1cer. 

All activities on scene llUSt be cleared through tbe OSC representative. 

D. CJl-SCl!U CXJllTllOI. 

(Name ot individyal or agency) 
access control and security on scene. 
at (distance or description 

baa been designated 
A aare perimeter baa 
of controlled area) 

to coordinate 
been established 

for this incident. No unauthorized persons ahoulO be within this area. 

The on-scene co11111and post and staging area have been established at. ___ _ 

The prevailing wind conditions are----------·· 
upwind from the spill area. 

Thia location is 

Control boundaries nave been established and the contaminated area, not 
line, contamination reduction area, and clean zones have been identified and 
designated as follovs:.~---,~--,.-..,---~,.--..,.....,~---~----~--

Cdescr1De boundaries and/or att1ch map or controlled area) 

These boundaries are identified by _________________ _ 
Smarking or zones, i.e. red boundary i,ape - hot line; clean area ~ traffic 

conesj etc.) 
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---------· 

L RAZAID IVALll&.TIOI 

th• following aub•tauce(a) are lmovn. or 1uapected to 'be lDYolwd in chi, 
1a.cide1't. The pri .. rt hazarcla of each are identified. 

SUBStAllCES INVOLVED 

(chemical _, 

COllC!Nl'IATIOMS(IF lllCJIM) 

<••I• tos:l.c oa. inhalation) 

the follaviq additio'81 buaTCla are npected on acau: 

__ c,,1:.:·:.:•:.:·c..:•::l:.1P"ee=tz:... .. «i.:•.:"""=~=-·'-'""=":.: .. ="-'::•:.:•:.:•:.:•::1::""'' ..;•:.•::c::""''---:::::::::::::::.:.-
Bazardoua aubetaa.ce data abeet1 for tbe involved. aublitan.ce(a) have been 
campleted and are attached. 

Baaed oa. evaluation of potential hazarda, the following leval1 of penonnel 
protection have been designated for the applicable work. area• or taaU: 

Location Job Punctioa. Level of Protection 
Contaminated Area A B C b Ofher 

A I C D Other 
A 8 C D Ot.ber 
A I C D <Xber 

Contaaination 
Reduction Area 

A B C D Ot.her 
A 8 C D Ot.her 
A B C D Ot.her 
A B C D Other 

Specific protective equip•n~ for each level of protection 1• aa follows: 

Level A Encapaulated euit 
SCBA 

(diapoaable cover&lia) 

i.vel I --'Sil!i;laiT=•"h_.s.,•:.:•;.:•.,,<;::.•Y ... Poo:..l'--
SCBX 

Other 

t.ve l C Splaah gear( type) 
PuJ.1-face c&a.i•ter reap. 

!Aval D 

1-3 



'nae following protective clothing uterial1 are required for the imolftd 
1ub1taace1: 

Sub•taace 
(cbeaical UM) 

Material 
(aaterial i.e. Vitoa) 

U air-purifJ'inc re•pirato.r1 &Te authorised. (filteriy Mdi•) 1• the 
appropriate c:aUi•t•r for u .. vitb the iiwolved •ub1taace1 aad 
coaceotratioa1. lt ha• beeo determined b7 a coapeteot individual thait all 
criteria for u1iaa thl• t7pe of re1plratory protection have beeo .et. 

NO CllAllGES TO TllE SPECIPIED LEVELS OP PROTECTION SHALL IE KADE WITNOUT TRI! 
APPROVAL OP TBE ON-SCENE SAFETY OPPlCE& AND THE OSC UP. 

C:. 01 SCDI llOU PUllS 

The alze of the entry te• Vill be ___ penou who will perform the 
folloWi.ng job ta1k1: 

'Ie .. Le.ader (nae) 

Entry 'Ieam. I 1 

f.atry 'Ieam I 2 

• le a cue Team 

Dtcon Tea 

Coordinate actiou of eotry te.) 

• Required for eotrle• to lDLH envirortlDlllnta. 

The entry team wa1 briefed on the content• of thle re1poue plan 
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B. aJlllUllClTI09S Pit> BICJUS 

Cbannol bas bffn designated u tbo ent17 teoa radio trequeno7 ODJ.7. ill 
Other OD-SC8ft8 cmwnntcations V1·ll UH QbaDMl -• 

The entry teu abould rem.in in oonatant radio o,,_•0 toat1omi or vithi.a •i&Dt 
or the tua leader. lay tailllN ot radio oc 1 m1aat1oD11 NClu.1Na u 
enlation or requ1!'1D& tb.e ea.try tau to lu.•• tr.be oont••' Mted area. 

(born blest, siren, eto.) is tbs -rpllD)' oipal to iDdioate Cllat all, 
personnel ibould leeY• tbo oontaaiDated ...... In odclitioD, a ~ 1111.Uer 18 

. &Y&ilebl• it required. 

Tbe rollow1n& standard b&Dd signals w1ll be 118ed in - or tailllN or radio · 
coaaun1aat1ona: 

Band gripping t11r0at ---- out or air, Can't bl'Mtb• 
Grip partners vriat or -- I.u.Te area s.-41atel7 

bOth bands around w&ist 
Hands o~ top or bead ----------- Ne.d aaalatana• 
ThWDbs up ------------ or., I u alri&bt, I understand 
Thwaba down -------------Ho, nep.t1•• 

Telephone coaaunicatiODll to the GOlll&Dd post mould be established u soon u 
practicable. The phone DWlber 1a ------------· 

I. IJllCOB'IAllIDTI<lS Plll>'#IOJlilS 

Personnel and equipaezit luTing the oontaminated area aball be t.bOro\l&hl.Y 
decont&minated. The standard Le••l _ deoon protocol ahall be ued v1Ul t.be 
following docon steuons: (1) (2). _____ _ 
(3) (4) CS) (6) ____ _ 
(7) (8) (9) (10), ____ _ 

Emergency deoon will include tbe tollow1Dg stations:-----------

Tbe tollow1ag decon equipment 1.s required: ----------------

_,.1(,!!DO!!!lrma~l!.;l!.lYWd!!•~t:!•:!;rliu!!ln!!itwan!!!!!du .. ,.,t.,e.,r._),__ will be uaed aa tb• deoont••1 ution 
solution. 

J. Cll-SITB S1PBrI &ID Biii.ft PUii 

1. C!!!ll!l is tbo designated safety ottioer end is directly 
responaible to tbe OSC rep for safety recOlllleDdatioaa on soene. 
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2. Emergency Medical care 
(naeea or aual1fied per1onnel) l.J'e the qualified EH'l''s on scene. 

- (aedioal racilitx names) , at (add[!••> , 
phone 1a located ainutea trom thi• location. 
(nye or person) .,.., contacted at (t1JI!) and briefed on 

tbe situation, the potential ba:&ar<la, and tbe aubat.,noea iftvolved. A aap 
or alternative l'O\ltea to this tacilitJ 1a available at Cnormallr cOIDllnd 
DOSt • 

Local 11111>11l11110e Hrvio• 1a available trom --------- at 
pbomi • Tbeil' reaponae t18o 1a llillutu. 
Whenever possible, arrangement.a llllOuld be aiade tor on-aoene •tandby. 

- First aid equipment is available on scene at the following locations: 
First aid kit 
l:meraency eye wash 
Emergency ahower 

Emergency medical 
Supstance 

1nfOJ'lllation for substuices present: 
Exposure Smtoma -'~1~r~•~t-A~i"'d~1~•~•~t._ru,,o"t"'1"'o"n=• 

- List or emergency phone numbers: 
,Yencx/Fac111tx Phone I Contact 

Police 
Fire 
aospital 
Airport 
CDC Rep 

3. Environmental Monitoring 
The following environmental monitoring instruments shall be used on scene 
(cross out if not applicable) at the specified intervals 

Combustible Gas Indicator -
o2 Monitor -
Colorimetric tubes 

(type) 

HNU/ OVA -Other _______ _ 

continuous/ hourly/ daily/ other -----continuous/ hourly/ daily/ other ____ _ 
continuous/ hourly/ daily/ other ____ _ 

continuous/ hourly/ daily/ other ____ _ 
continuous/ hourly/ daily/ other ____ _ 
continuous/ hourly/ daily/ other ___ _ 
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4. Ellergency Procedures (al>Ould be modified u required tor incident) 

Tbe tallowing standard ...,.gency prooed.....a will be ..aed by on-aoene 
personnel. 'The aatety ottioer sball be aot1t1ed ot aa.7 aa•ac•n• .. rcenciea 
llDCI be M1sponsibl• tor ensuring tllat the appropriate prooed.....a .,.. toll.Wd. 

-

PU'SODD•l Injul')' 1D - Conta••mted -· Upon not1tloat10D or ... 1DJ"l'f 
1D tbe oont.ee1 n•tlld ..,.... ' tile duicnated wraw:r 
•1-1 -11 be -ed. ill lllltl')' -·l 
-11 •H•bl• at the decon 11Da. the Ml8Clue - will utel' t11e 
oonta••mted - (lt NquiMld) to l'Wft tbe 1Djured -- to tlle bot 
line. Tile aatet7 attioer" aDd eatrJ teu luder abcNld •••luat• tbe nature 
ot tile 1DJ"l'f, and tbe atrected peMOon abou.ld be decontuinated to tll• 
extent poNible Pr"ior ~ mv-.at to tbe clean area. Tbe on•aoen• arr 
sball initiate tb• appropriate tirat aid and oontact abould be •de tor an 
ambulance and witb tbe designated aedical taa111t7 (it required). Bo 
persons shall re-enter tbe contaa1nated area until the cause ot tbe injury 
or symptom is determined. 

Personnel Injury in the Support Zone: Upon notification or an injury in 
the support· zone, tbe entr)' t ... leader and safety ottioer will a.saess the 
nature or tbe inJUl'J". It tbe CllUH or tbe 1nJW"J' or loaa or tne injured 
person does not attect the pertormance ot tbe entry teaai, operations may 
continue, with the on-scene EH1' initiating the appropriate first aid and 
necessary follow-up as stated abo•e.. Ir the 1njurJ' 1ncN&ses the risk to 
others, the design& ted -r1enc1 11.gnal aball be 
sounded and all entry personnel llOYe to the decon line for tu.rtDer 
1.nstructions. Activities on aaeae will atop until the added risk is 
roemoved or 111.nimized. 

Fire/ Exploaion: Opon notit1oation or a tire or explosion on scene, th• 
desi&nated •ergency signal ab.all be sounded 
and all entry personnel ass•bled at the decon line. The tire department 
shall be alerted and all personnel 801'ed t.o a sate distance tram tbe 
involved .,... .. 

Personnel Protective Equipment Failure: It an entry teu -ber 
experiences a failure or alteration ot protective equipaent that attects 
the protection factor, the entr"J" t- Sbal.l 1-ediately leave t.n• 
contam1nated area. Personnel Hall not N-enter the area until tile 
equipment bas been repaired or replaced. 

Other Equipment Failure: Ir &DJ' other 9qu1pment on. scene taus to operate 
properly, tile entry team leader and aatet7 otticer aball be notified and 
then determine tbe ettect ot tbla tailuN on continuing opentions on
scene. It the failure atrecta the aatet7 ot personnel or pre•ents 
completion of the work plan tasks, all personnel sball leave the 
contaminated area until tbe sitation 1S en.luated and appropriate actiona 
taken • 
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The following emergency escape routes are designated tor use in tbose 
aituation.s where egress tram tne contaminated area can not occ\11' tarough 
the deoon line: (describe alternate routes to ltaVe area, in 
oergencies) 

In all a1tu.at1ona, when an ... rgenoy on aoene reau.lta in rn.ouation ot tbe 
oontaainated area, personnel shall not re-enter until: 

1. Tb• oonditiona re1ulti111 1D tile ...-aenc1 b&Y• l>ffn corrected. 
2. ?be hazard.a have been reasae1aed. 
3. The response plan baa bMD revi-.ct. 
.. • The entry t-eam has been brieted on Ul1 changes in the response 

plan. 

5. Personal Monitoring 

The following personal monitoring will be in ettect on scene: 

• Personal exposure samplins (describe any personal s•'!Pling 
programs being carried out on enta personnel. This would include use 
or samcling pwaps. air mopitors, etc.) 

Medical monitoring: The expected air temperature will De {,F) • 
Ir it is determined that beat stress 1DOnitor1Dg is required 
(mandatory 1r over 70, F) the following procedures stiall be 
followed: (describe procedures 1n etrect i.e. Eni.toring l?odY 
temperature, body weight. pulse rate) 

All entry team peraoMel have read the above reaponse plan and are familiar 
with its provisions. 

sarety orncer 
Entry Team Leader 
Entry Team 

(nape) (signature> 
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Appendllc II 
Selection at PeraoMel Protective Eal- tpment 

A. Introduction. 

1. Protective equipaent baa bMn divided into tour aategoriea accor"dJ.ag 
to tlle d- or protection attordod: 

•· LeTel 1.: Sboul.d be worn wen tbe bigbeat ln•l or rup1rato17, 
akin and 117• protection 11 DHded or vben ooaoentrat1ona and 
•ter1all oa.aoene are VDlmavn. 

b • !.rel B: Sbould be Hloctod llbea tbe b1&best l.,.ol of 
N8p1ratory protection 1a needed, bu:t a leaser lnel ot akin 
protection. Level 8 protection 1a tb• a1D1mlll leyel 
reco•ended tor 1D1tial eatriea. Once the hazards Dave been 
dete~ned, personnel protection corresponding with these 
finding• may be utilized. 

c. Level C: Should be selected When the type ot airborne 
substance is known, tb• concentration is Masured, and tbe 
criteria for using a1r-pur1t'y1ng respirators are .. t. 

d. Level D! Sbould not be vorn at any spill scene nth 
respiratory or akin ba:ards. Ia pr1Mr1ly a vor"k u.nitorm 
providing 111D1llal protection. 

2 • In general, the ia.1 tial on-scene SW"V9J' 1a to characterize the 
immediate bazards and, baaed on these findings, establiatl 
prel1.m1nary aatety requirements. Aa this data 1.s obta:1ned and 
analyzed, tbe level ot protection and other aat'et7 procedures are 
then modified as appropriate. No standard method aan be uaed. to 
select a level ot' prot.ction ror all incidents. Each situation. lllSt 
b• examined indi Yiduall7. Salle general guidance can be &1 ven, 
however, tor judg1ag tbe situation and determ1 "'"& tbe lnel ot 
protection required. Tbe following section.a deacribe criteria to be 
considered when selecting the level ot' protection appropriate tor a 
particular situation. In addition, Tables II.1 and II.2 provide 
basic decision logics tor respirator aad protective cloth1D& 
selection. 

B. Seleot191 Levels ot Protection. 

t. Level A Protection 

a. Seleotion Criteria - -ting ant or tho tollOMing criteria 
warrants tbe uae or Level A protection: 

( 1) Tl>o all•llioal oubstance bas bftn identitiod and requiros 
the bigbeat level or protection tor the skin, eyes and the 
respiratol")' system based on: 



Table 11.1 
Protective Clothina Decision t.ogic 

.las-le toxilol0&1oal data 

l>et•rm1De pb711oal atata(a) 

or Obraala 
Evaluate all ezpoaure patbva1• 

Conduct conservative .., __ N_o_ Is adequal cbftioal 

=~~~o:!~e~!~1 1:-t1sfactory compatab1liltYyESdat.a available? 

identified 

Evaluate t.he information 
to determine respiratory protection 

requirementa~See .Table 11.2) 

Use encapsulated 4E,_ __ YES=-- Possible injury or 
suit (Level A) death tram akin abaorptioa 

!NO .,--.. or ch•f~ala? 
Severe skin YES Possibility or severe 
irritation is rrom ., _______ akin irritation from 
solid .or liquid akin contact? 

contacl ;:ly lNO 

. Utilize sealed Possibility of _.;;YES=-~ Use proper 
splash suit (Level B) eye irritation? ) •Y• protection 
if appropriate for I MO _..,/ 
entry task J, ~ 

Utilize disposable 
coveralls (Level D) 
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Table 11.2 
Respirator Decision 1.osic 

SCBA 'IS A1r=Pur1txtng 

1. Is tbere Ill! oxygen detioiency? (leas tlWl 19. SS) 

lt yea - Uae SCB.l 

2. Have anilable personnel bHD wcceaatul.11 t'it•teated? 

1t no - Do not uae respirator - Oae SCB.l 

3. Is t:llere llllJ cllano• ot. eye 1rrite~ion troll 1:11• oonte••nent? 

It' 7ea - Ose onl7 tull-taoepiece reepil'"&tor 

.&I. ls the contaminant at I".D.L.B. conaentratiom? 

. It yea - Only .uae SCBA 

5. If th& c~ntaminant 1a a particulate, 1a tbe TLV greater than or less than 
.05 mg/m ? 

Ir areater than,. use a du.st, 111st, or t'Wle tilter 
It less than, use a high 1rr1c1ency tilt.er 

6. Ir th.I cont••1nant 1a paeoua, is the concentration greater tban tb&t 
recomunded by tbe manu.tactu.rer or the selected aanllter? 

Ir yes - Use SCBA 

7. Is tbe contaminant ooncentnt1on greater than the maxillum uae 11111.t (MOL) 
tor tbe seleoted respirator? (llUL • P.F. • TLV) 

It JU - Uae SCBA 

8. Does the aontaminant bave adequate warning properties? 

It DO • Use SCBA 

9. Will th• oontaainant generate a high heat ot reaction vitb the sorbent 
inside the canister? 

Ir yea - Use SCBA . 

10. Is the contaainant one that t.he 11anu.raaturer rec0111ends that tbeir 
respirator n~t be used tor? 

It yes - Use SCBA 

11. Is the contaminant a lmOVri or suspected. oarc1no11111? 

Ir 7u - llae SCBA only 

12. Will the oanister vitbltlllld breakthrougb long -U&b to pe1'11t outticien~ 
entry tilH? 

Ir DD - Uae SCBA II-3 



B-1-a-(1)-{a) lleasured or potential ror niah concontrat1on or 
atmospheric vapors, gases or particulates (i.e. vapor 
clouds, visible 111D111iona 1 IJ>LB levels, etc.)i or 

(b) On-scene operations and job tunctiou 1Dvol1'1DI b1.gb 
potential for 1plasb1 illller11on, or IZPOl\U"e to 
unexpected liquids, yapora, aaaea or particulates. 

(2) Extremely nazardoua subotancoa <••I• d1oz111, CTM1de 
compounds, concentrated putioldea, hpart.eDt or 
Transportation Poison 1 •teriala, suspected oarciDogena, 
and infectious aubatanoaa) are kDoWD or awapeoted to be 
present and skin contact 1a poaaible. 

(3) Potential exists tor contact vitb ak1D-deatruot1ve 
su.bst_ances. 

(Ii) Operations must be conducted in aontined. or poorly 
ventilated areas, until the absence or ba.Zarda requiring 
Level A protection is demonstrated. These areas are 
conducive to accumulating hi&h concentrations or 
substances. 

(5) The type of chemical; concentration, or exposure potential 
is unknown or uncertair.. In tbia situation, the h1gbest 
level or protection would be appropriate until tbe hazards 
can be better characterized. 

b. Additional Guidance on Selection Criteria 

( 1) Tne fully-encapsulating suit provides th• hi&hest degree 
or protection to akin, eyes, and respiratory aystem 1.r tbe 
suit material is resistant to the chellical(a) or concern 
at the measured or anticipated concentrationa. Vbile 
Level A provides maximum protection, clothing •terial uy 
be rapidly permeated or penetrated by certain che111cals. 
These limitations should be recognized when aelectiDS the 
type or chemical-resistant garaent. Vbenever possible, 
the suit material should be aatched vitb tbe substance 
being protected against. AppendiX IV provides data on 
compatability or suit aa.terials and oheaicala. Units are 
encouraged to consult with an industrial bygeniat or other 
qualified person when 1111.kin& this aelection. 

(2) The use of Level A protection require• tbat tbe problems 
or physical stress, in particular beat stress assoc~ated 
with the wearing of impermeable protective clothing, be 
evaluated. Response personnel must be caretully mo.nitored 
for physical tolerance and recover}'. 

(3) Encapsulated suits, beirig heavy and cumbersome, decrease 
dexterity/agility, visual acuity, etc., and increase the 
potential for accidenta. Thia potential decreases as les~ 
protective equipment is required. 
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B-1-b-(4) MonJ bazardoua aubatanoea are d1tt1oult to deteot Of' to 
a .... ure v1tb field inatruaenta. Vb.en web •ubstancea 
(especially tlloae readUy a11ao..- by °" deatl'llet1Ye to 
the ak1D) are know or auapeoted to be pNHD.t and 
peraonnel contact ia probable, LeTel A proteot1cm abOuld 
be worn UDtU llOre acoW'llte 1Ato..-t1oa can be obtaiDed. 

2. LEVIL B Prot!Ot199. 

a. S.leotloll Cr1t..-1a - -tlas .!!!l. ot tile tollowilll Of'1t..-1a 
........,ta UM ct Lffel B P..oteot1oa: 

( 1 ) Tbe type and atmciapher1o oonoentrat1on ot toz:1c substances 
are known and requ1N tbe b.igbeat decree or reapira.torr 
protection, but a lover level or alcin and 97• 

(2) 

protection. Tb.1.a would include atmoapberea: 

(a) 

(b) 

(cl 

Tbo 

"'1tb OSHA. IDIDediately Dangerous to Lite and Health 
(IDLB) concentrations; or 

u:ceedinc tbe liai.ta or protection attorded by a 
tull-raoe, air-pur1t'y1ng respirator; or 

containing substances tor wb1cb air'•purif'J.1.Dg 
canisters do not ex1at or baT• low ~Yal. 
etticiency. 

atmosphere contaiDs less tbaD 19.5S OZJ'IU .. 

(3) Potential akin contact due to on-scene operatiooa or work 
aaaign-.nts 1s highly unlikely frall aplaabes or ba.Zardoua 
substances to the small, unprotected area ot tbe bead or 
Deck. 

b. Additional Guidance on Selection Cr1teria 

(1) Tbe cbem1oal-rea1stant clotbl.Dg 1"9C1uif'Od tor LeYel B 1s 
available 1n a wide Yar1et1 ot st7lea, .. terials, 
oonatruction, permeab111t1, etc. Tb .. tactora all atteat 
tb• degree ot protection atrorded. there tore, Mlectiou 
ct tile moat etteat1w cllem1oal-res1atant clotlll.Dg abould 
be baaed on tile lmolm Of' anticipated bazarda and/of' Job 
tUDotion. Tbe 1nto ... t1on on pel'Mllb1l1tT 111 .lppud1lt IV 
will be uaetul lllleo malc1ng tills aeleoticm. 

(2) Tbe aeleoticn ct Level B p..oteotioa 1a ad• bf: 

(a) Comparl.Dg tile oonoentf'&t1cna or - Of' poao1ble 
aubatancea 1n tb• air with ak1D toxicity data. 

(b) Determ1n1Dg that th• aubatanoea present are not 
doatl"Uot1ve to and/o.. f'O&dily absorbed tbf'OUCll tbe 
sk1D 1t unant1o1pated _ .. ..,... dlle to Uquid 
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B-2-b-(2)-(b) (Cont'd) 1pla1he1 1 high vapor, ga1 or -particulate 
1eoeratioc, or otber .. al18 of direct coa.tact occur. 

(c) Aa1e11i11g the effect of the 1ub1tance (at it• 
.. a1ured air concentration• or apl.A1h potential) on 
the nall an.a of tbe 1tin unprotected by cbeai.cal
H•l•tant clothina. 

(2) For on-acene etttry a'Dd recODUia1ance in an apen area, 
Level B Protection (with 1ood quality, bood.ed, cbeaical
realatant clotbi~) 11 nomally adequate to protect 
reaponae perllODHl, prorl.41q tbe CRditiou deacribed in 
aelectiag t.vel A are known or judpd to be a'baent. Po?' 
continoua operation• in theae areaa, the afo?'e ... ntioned 
criteria au1t be evaluated.. 

3. LEVEL C Protection. 

•• Selection Criteria - Meeting all the following criteria perm.1 ts 
u1e of Level C protection: -

(1) All contaminant• on 1cene have been identified and their 
air coa.centrationa mea1und. Aleo, tbia concentration 
will be reduced by the air-purifJS,ng reapirator to below 
the aub•tance'a ezpo.ure liait and ia vi.thin the aervi.ce 
liait of the caniater. 

(2) Atmospheric contaminant concentrationa do not exceed OSHA 
IDLR levela. 

(3) Expoaure of unprotected areaa of the body to air 
contaminanta, liquid aplaabea, or other direct contact 
will ·not adveraely affect the ald.n. 

(4) Job function• have: been deterained not to require a higher 
level of protection. 

(5) The oxygen content of the atmo1phere auat be at least 
19. 51. 

(6) llecurriug air 110nitoring i1 carried out to confirm 
contaminant concentr~tion1. 

b. Additional Guidance on Selection Criteria 

(l) Level C protection ii diat1uguiahed from Level B by Che 
equlpw:nt u1ed to protect tbe re1plratory ayatm, assuming 
the ••• type of che1dcal-real1taftt clothing i1 u1ed. The 
main aelection criterion for t.vel C i• that conditions 
permit wearing air.-purifyi-ng device•. (See Table 11.2) 
Making the1e determinations requires a competent 
individual (e.g. NSF, !RT, indu1trial hygienist, or other 
local ezpertl1e), to eval\ate the factot"I listed above an~ 
to coordinate the nece11ary air monitoring. 
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1-3-b-(2) The air-purifY1DI cle"1ce wot be o fllll-face uok 
(llSBA/111058 approftCI), aqllipped VI.th a call.lotar 0W1pandad 
frca. the chin or on a han•••· Caaiatera au•t be 
appropri.&te to re.ow: tbe 1uNtancea encoWlt•red. Quarter 
or balf-•U or cbeet cartridp full-face ••ka abould be 
ueed olll~ Vl.tb tbe apprOftl of a qaalified indirldual, 
each •• a11 :l:Delu1tr1&1. hygieatat. U.. of tb.ia type of 
re1pirator mat take into accoaa.t the abonar breakthrough 
t1- of tbe cartrU.11 ... a cam.acer. 

(3) 'lbe clecioiD1l to ue I.Mel C protection ••t be ba••d on 
tbe Mat &T&ilable i'Dfomat1.on. Facton to couider 
include: 

, , 
(•) the pra .. nc:e of reapirable part.iculataa. 

(b) Poaaible erron aa.ociated With both the iutrv.mant-• 
and mon.1to_r1nc procedu:rea uaed. 

(c) The preaence of, or potential for, aubmtaocea in air 
which do not elicit a reapoue on the iutru•nt(•) 
uaed. 

(d) The Potential for higher concea.traciou in the 
aabient ataoapbere or in the air adjacent to apecific 
on-aceae operations. 

4. LEVEL D Protection. 

a. Selection Criteria - Meeting all of the folloviq; criteria 
allows u•• of Level D protection: 

( l) No b&z.a rdau.• air pollutant ha• been •••ured. 

(2) Work function• Preclude aplaabea, 1-nioa., or potential 
for unespected i1lhal.at1ou of a111 hu.ardoua aub•tancea. 

c. Additional Guidance on Selection Criteria - i.e ... 1 D protection 
1• pr1aarily a work unifom. tt can be vora ia an.a• when 
only boota -y be coucaai.aated and then. no iahalable toxic 
aubatancea. 

c. Additional Consideration.a. 

1. Protect1.,.·Clotb.1ag - Ro caaprebeaa1.e criteria are •••1lable, 
a1a1lar to the reapirator)' pt"otectiou declaion-lopc. for aelecting 
protecti•• cloth.lag. (See Tattle IL l) A conce11trac1ou of a known 
avbatance in tbe air approacblq a Thn.abold 1.1.ait Value or 
Pemiaaible h-poavr• Liait for tbe akin doe.a a.ot eut.,.tically 
warrant a- fully encap1vlatiD1 1vit. 4 hooded, b.1.gh quality, 
c~ical-re1i1tant 1uit uy provide adequate procect1ou. The 
aelectioa of l.evel A owr Leftl B 1• a jwlge.-nt that abould be .. u 
by a qualified indi•idual coU1der111g the folloviag factors: 

ll-7 



c-1-a. Effect of the •ub•tancea on 1k:ln. Whether the •ub•tance• are 
ea1ily abaorbed through the 1k1n c:au.a1oa: ayeteaic •ffect1 or 
1evere akin de•truction. Liquid• are generally .ore has.rdau1 
tban vapor1/gaae1 and parttculatea. 

b. Concentration of tbe aub1tance. Bigbar concentrat1ona of any 
apecif ic .aterial repreaeat • creater riak, thereby increaaing 
the potential for expoaure to tbe -ter1al ta tbe anaa 
unprotected by Le'Nl I or C chealcal-reaiataa.t clotld.q. 

2. lt.t90apberic COQIH.tiou a11eh aa tarentoo, t•peratur8, 11:1.ad 
direction. Vind ttlocity, and pre1eue cletend.ne tt. laehaTior of 
contaainauta in aii' or tbe potential for '901.atlle •terial pttiq 
la air. Theae para•ten ••t be conaidered when deteraintns the 
appropriate Level of Protection.. 

3. Eacape Haab - The uae of eacape ••b la an option in LeY&l C and D 
protection. Their appltcatioa 1hould be couidered on a ca•e-by
caae baaia. Eacape ma•ka could aleo be etrategically located on
ecene in anae that have higher poea1b1llt1•• for vapor, pa, or 
paniculatea. 

D. Chemical Coapatability. 

l. Chemical ccnpatability info'fmation 1• ••ailable in protective 
clothing equip•nt brochure• but ia limited in the n\lllber of 
chemical• ccsvered. The information noaa.ally available repre•enta 
the ability of a material to etructurally vith9tand •EJ>oeure to a 
chea.ical and doe• not addreat pemeability. All IPA atud.y ccapleted 
in March 1983 compiled manufacturer• data on break.through ti•• for 
various auit material•. Excerpt• frca thia report are included in 
Appendix IV. Since the c01Dpatibility cbaracterietica of priMry 
intere1t for protective clothing ia itl per11eability, tbe data found 
in Appendix IV ahould be con1idered a liaited indicator. It 
conatitutet a preliminary guideline which need• to be verified by 
further te•ting. In the penmeability teating accoa.pliabed to date, 
caeee have been found vb.ere exiating atructural ccnpatibility 
inforation (auch aa that in Appendix lV) indicated good or 
excellent reaiataace, yet the .. teriala failed pen.eability 

2. 

teating. A 1reat deal of caution ia called for vben evaluating 
ccapetibility information to aelect protective clothing itm.1. 
Penaeability character11tica are tbe aucb preferred bia.•1• for making 
protective clothing aelecticm.a. thfortua.ately, tbia t.ype of 
coapat1bil1ty inforution 11 ao1tly unavailable. Comundant 
(G-lMl') ia preaently conducting exteuaive peraeabilicy te1ting of 
auit uterial• to iaprove the iaforu.tion available t.o osea. Until 
better peraeability te1t data ii available, gr091 contamination of 
protective clothing require• an 1 ... diate es::lt from the contaminated 
area and decontaaination of tbe affected persona. Un.it• are 
encouraged to consult with the NSF, ERT, NIOSB, or G-DHf for 
guidance in aaterial •election. 

Secondary Material• - Nearly every piece of 
conttructed of multiple types of aaterial. 

11-8 

protective clothimg ia 
'l'he secondary •terial 



I 

( 

tr2. (Cont'd) of coaacnact1011., which cm.pr1M a nall perceutage of tbe 
Oftrall U11p, an oftea overlooked •11 9ftluat1q tbe cbnical 
ccapac1b111 cy 111fo-t101l. !poring tbio factor i11croaaa1 cbe 
.W.•rab111tJ' of thll •arer to nce1Tt.q a11. 11ladwrte11t ap011un. 

3. 1111.ce tben 1• 11.0 1l131le ·•uit •t•rial 1afe for all c:bm.icala, n:•poue t•• ineatortea ahcNld 111.clwle a mmber of 1u.t.t Mter1al1. IA ca••• 
where reH11re11 &ftUabilitJ UUta tM type• of 1uit •t•rial.1 at the 
-.S.t, aelecticm of tbe appropriate •tedal.(1) atocted. 1bould be ba1ed 011 
tbe 1U.taace1 mat likely to M ancowatend in a ra1paGH •• 1dauc1fied 
Cbr"'!P local cODU-DCJ ploaa111g. 

L llarul Tozl.city Dllta. 

1. Tho dloaicalo u ..... iD Tabla IL3, llarul Tozl.city, ... 1A1111Ufied iD •be 
011 a1'd la&ardOG1 Matar1al1 'ledmical Aaai1tanc• Data lua Syac .. 
(O!llTADS) •• hniaa ad.wna 1k:l.11. efface• reuctac fr• irritation co 
abltOrptioo bto tbe 'body. Tbia infommtioa "111 be 11Hful vbeo 1alac:t1a.c 
tbe appropriate lanl of protact:1ou. ~ber 1ub1cance1 affacciic tbe 1k1n, 
but oot liated in OmrTADS, u.y be preaaa.t; therefore, tbe 
ct.aical/pbyaiW propertia1 of each 1u!Jatane11 miat H •••luat.d for theae 
effect• and cr"oaa-cbec~d agaiaat other refeuac• aourcea. 

2. Oae of Table•. 

a. C.te1orie• -Table IL 3 d1T1dita ch-1.cala into tvo categor1••: 

C.te1orz 1 (.,re aeriou•) 

GaHa b.Ping a ayateaic demal toz:l.c1ey rat.iag of mde:rate to 
enre•lY ha&&rdoua and a peatratiou raald.111 of mdl:rate co 
h.11h. 

Liquid.a and_ aolid• haTiDC a ayat-.ic Uma.l. toxiciey ratiDC of 
eztrealy ha&ardOll• and a peDetrati.ou ra'Dkiq of moderate co 
b.1p 

G&Ma bni.ag a local demal to:l1d.ty ratinc of .,derate to 
ezt.r••lJ basard_.. 

Li-quid.a and 110lid• brri.Dg a local demal tozic1ty ratiag o~ 
atr••lY b&-.rdou. 

C.cesorr z (l••• aertoua) 

c:.au ba"111g a 171cnic darul tosicicy rati111 of oligbtly 
ha& rd cu• and a peatrati.OD raald... of al1.1ht. 

Ltquida and ·,aolida ban.as a ay8tell1c demal tozi.citJ ratiq of 
aodllrate to 1U1htlJ ba&ardaua and a pe•trati.oa raalting of 
9DClerat• to •l11hi. 

Ga••• bavina a local demal toz:lcity rating of •lightly 
bazardwa. 
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E-2-a. (Cont'd) Liquide and aollda ....,iag a local da-1 toxicity 
rating of aoderate to •lightly bazardoua. 

b. Pby1ical State -The phyaical atate of tbe cheaical• liated 1• their 
noraal atate. In a fire, ·~ of tbe aubatancea Uatad aa aolid• or 
liquid• could .. poriz• aod repreaent a greater ba&ard to the akin. 
The cheaical• li1ted uy alao M found aind vJ:tb otber 1ubetanca• 
which could chaage bow they affact tbe akin. 

c. Skin peuetration Cbaracteriatica. 

d. 

Hegllgible Penetration (aolld - polar) 

+ Slight PenetratiOll (aolid - nonpoll.r) 

++ Moderate Penetration (liquid, aolld - nonpoll.r) 

+++ High Penetration (pa/liquid - nonpoll.r) 

Potency (ayatemic) 

+++ Extre .. Hazard (LD50) l ag/kg-50 ag/kg) 

.,.. Moderate Hazard (LD505<rSOO ag/kg) 

.. Slight Hazard (LDso> SO!rlS,000 ag/kg) 

e. Potency (local) 

+++ Extreme - Tia•ue de•truction/necroeia 

++ Moderate - lrritation/infla .. tion of akin 

+ Slight - Reddening of akin 

3. Relation of Table 11. 3 to Level• of Protection 

1.athal Aaount to 
A 7o Xilograa Man 

drop• to 20 al 

1 ounce - 1 pint 
(l pound) 

1 pint - 1 quart 
( 2. 2 pound a) , 

a. 'lbe pu.rpoae of the table i• to provide data that a qualified 
peraon can uae in conjunction with other aituation-apecif ic 
knowledge to •elect protective clothing. The data relate• to 
akin toxicity only and doe• not consider inhalation of 
chem.ical1; therefore, the data &hould not be uaed to aelect 
reapiratory protection equipaent. 

b. The knoWD or euapected presence aod/or M&lured concentration 
of Category 1 cheaicall at or above the l11ted concentration• 
normally warrant• u1ing Level A protection. The knOllD or 
au1pected preaence and(or meaauted concentration of Category 2 
chemicals at or abOY'e the listed concentrations. 1u.gge1ts that a 
les1er level of •kin protection (Level B or C) .. y be 
appropriate. 
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1. Introduction 

Appondiz III 
t>econtaa1nat1on Pl"Oeedures 

1. The tull decont••' nation proooedurea autl.1.Ded 1D tb1a append.U are 
baaed on vorst-cu• 1roaa oont••1ut1on lnel.8 tor antl'J' teu. 
Mab•". Tb••• procedure• •1 DMd t.o be m41t1ed baaed Gil actual 
leTel.8 Of OODf:.e•1natiOD. 

2. ,~ .... III.1 to III.3 - tile laJ'aut ot llOl'lt- - lilln tOI' 
Levels I, B, and c. Tbe tollov1D& HCtionm ducribe tb• prooedurea 
and equipment require..a.ta tor •cb atatiaa 1D tbe line. 

, 
3. Figure III .5 providu a draviJli and part.a 118t tor a field decon 

snover designed by the .Str1k• Teau tor UH duriDC deoon 
activities. It is useful ror r1ns1nc or peraonnel dur1n& decon 
procedures at Stations 3 and 8 described belov. 

B. Decontamination Stations 

i. Station i: Segrecated !quipaea.t t>rop 

a. O.posit equipment used on scene (tools, llOD1tor1n& ~tru:ments, 
etc.) on plastic drop clotb1 or 1n aepateta oonta1J:ttlra "1th 
plastic 11.Dara. Si.Dee MCb it• uy be conta•1nated to a 
dit'tarent degree, segregation at tbe drop Ndu.oes th• 
possibility of cross-ooat••'nat1on. 

b. Equip•ent: V&ri°'11 size oont&i.Dera 
Plastic Un81"'• 
Plastic drop cloth.a 

2. Station 2: Boot Cover and GlO'fl Vaab 

a. Scrub outer boot oover1 and cloves vita detergent/water or 
d.econ solution. 

b. Equipment: Container (20-30 pllcma) 
Appropriate deoon aolu.tion 
2• 3 loag-bandle, oott•bl'iatl• llONb bruab 

3. Station 3: loot Cover and GlO'ft R1n.H 

•• R1nse orr 
of vater. 

b. Equ1p11ent: 

decon solution troa Station 2 ua1ns 
Repeat ... .any tiaea as neo•aaarJ· 

ContaU>el' (30-50 pllcma l 
or 

H1gh-preasure spray Wlit 
Water 

OOPi°'11 &llO\IDtS 

2-3 lo~-handle 1 sott-br1stl• acr\lb brush 
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4. Station 4: Tape Removal 

a. Remove tape around. boots and gloves and depos1 t in container 
vith plastic liner. 

b. BquipMnt: Coatailler (20..30 pllona) 
Pla1tic linera 

5. Station 5: Boot Coyer R_.ttl 

a. a.oTe boOt OOTera and depoait 1n oonta1Mr vit.b plaatio liner. 

b. lquip••nt: Container (20-30 1allona) 
Plastic liner1 
Bench or 1tool 

6. Station 6: Outer Glove ReaK>val 

a. Remove outer gloves and deposit 1n container vitb plasti.c 
liner. 

b. Equipment: Container (20-30 pllona) 
Plaatic liners 

7. Station 7: Suit/Safety Boot Vub 

a. Thoroughly wash protective clothing a.ad boots. SCrub suit and 
boots with long-handle, aort-bristle acrub brush and copious 
a.mounts or the appropriate decon solution. Ir Level B 
protection, vrap SCSI regulator (belt-type) with plastic to 
keep out water. Repeat u any tiaea u necessary. 

b. Equipment: Cont.ain•r (30-50 gallons) 
I>econ solution 
2-3 long-handle, sort-bristle scrub brushes 
Small ·buckets 
Sponges or cloths 

8. Station 8: Suit/Safety Boot Rinae 

a. Rinae orr decon eolution uaing copious amounts or va ter. 
Repeat aa many tiaea aa neceaaary. 

b. Equipment: Container (30-50 1&llona) 
or 

81gh-presaure epray unit 
Water 
2•3 lohg-bandle 1 sort-bristle scrub brusnes 
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9. Station 9: T&Dlc or C&nister Cllange 

a. Ir tbe worker lnvu tbe cont.amt uted area to ch&DC• out a.a llr 
tank or respirator cani.ater 1 this 111 th• laat atep in tbe deoon 
procedure. Tbe workers air tank: or oanister 1JI U:ob&D&ed, new 
outer &loves and boat OOTers donned, &Dd joints taped. Tbe 
vorker t.ben returns to tbe oont••' 0 eted area. 

b. Equipment: l1r tanks/ reap1r9tor O&Diatera 
Tape 
Boot covers 
GlOTU 

10, Station 10: Safety Boot Removal 

a. Remove safety boots and deposit 1D container v1tb plut1c 
liner. 

b. Equipment: Container (30-50 gallona) 
Plut.1c 111:!.ers 
Bench or stool 
Boot j&Ok 

1 l. Station 11: Removal of Protective Clotbin& Gl..rMnt (lot•: Station 
11 and 12 reversed tor Level B) 

a. V1th us1stanc• or decon t.eaa, ramo•• the protectiT• clothi.Dg 
ganaent (encapsulated suit, 1plash 1.ar). Banc clotb1.ag or 
place in container for disposal aa appropriate. 

b. Equipment: Rack 
Orop clotba 
Ben.Ch or atool 
Container (30-50 pllona) 
Plastic 11ner-s 

12. Station 12: SCBA Baolcpaok Ruoval (Rote: Station 11 and 12 reversed 
tor Level Bl 

a. While still vur1og racep1ece 1 Nll01'• backpack and plaoe on 
table. D1Sconnect ban rrca reculator 1'al•• and proo..CS t.o 
next ata t.1on. 

b. Equipment: Table 

13. Station 13: Inner Glove Va.sh 

a. Vaah v1.t.b. appropriate deoon aoluticm. tbat vU.l not barm Bk1D· 
Repeat u UDY t1aes- aa neoeaaal'T • 

b. Equipment: Basin or bucket 
Decon aolut1on 
Small table 

III-3 

• 



14. Station 14: Im>er Glo•e Rinao 

a. Rinse Vit.h vater. Repeat u 111.ny times u necessary. 

b. l!q1.1ip111Dt: Water 
Balin or buol<et 
-ll table 

15. Station 15: Faoepiooe R.......i 

16. 

17. 

a. Remove t'acepieoe. Depo11t 1D oontainer vi th plastic liner. 
l•oid touohia& taoo vitb &lOYoa. 

b. l!q1.1ip•ont: Contal.Dero (30-50 pllcmal 
Plastic liners 

Station 16; Inner Glove Ruoval 

e. Remove 1Mer &loves and deposit in coatai.nara v1tb plastic 
liner. 

b. Equipment: Container {30-50 gallons) 
Plastic liners 

Station 11: Inner Clothing Romo•al 

a. Remove clothinl soaked vitb perap1ratioa. Place in container 
with plastic liner. Inner clothin& should not be vorn out or 
the decon arN since aoae contaainanta uy have been 
transferred while removing the outer protective garment. 

b. Equipment: Container (30-50 gallons) 
Plastic liners 

18, Station 18: Field Waob 

•• 

b. 

Ir practicable, 
the decon area. 
race and hands. 

Equipment: 

a field shower should be taken before lea,·ing 
Ir a shower 1s unavailable, thoroughly wash 

Field abowtr 
Small table 
Basin or bucket 
Towela 

19. Station 19: Redress 
• 

a. Put on clean cloth1n&• A dressing trailer or tent is 
appropriate tor inclement weather. 

b. Equipment: Tables 
Chairs 
Tent or trailer 



c. Oecontuination Matr1X 

1. The matrix sbovn 1n Fi.cure III.4 d•picts th• decoat.aaination 
stationa required ror rour alternat1•e decoc s1tuat1ons. 
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Figure 111.1 

Level A Decontamination 
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Flgu!'e 111. 2 

Level B Oecontaminatlon 
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Figure 111. 3 

Level C Decont•min•tion 

-·-·- -·-· 

CONTAMINATION 
FIECUCTION 

ZONE 

EXCLUSION 
ZONE -·-To\111 . 6 
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IQUIN&HT ..... 

·-·-·-·-·-·-·-·-•·MO'T\JNR·•-
IUl'T llAl't'TT •OOT ..... 

DCNDI QI.OW ..... 
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2 I 

3 x 
4 x 

2 3 4 5 6 

Fl.gU,.. III.4 
Decontaa1nat1on Station Hatr1X 

STlTIIJI llUllllER 

7 8 9 10 11 12 13 14 15 16 17 18 19 

x· x I I I I I I I I I I l I l I I 

I I I l I l l I 

I I 1 1 x 1 I I I 

I x I 
' . 

Situation ·1: The individual enter1D.g ~b• Cont.amiaat1on 
Reduction Corr1dor(CRC) 13 observed to be sroasly contuli.nated 
or extremely t.oxic substances are knovn or auapected to be 
present. 

Situation 2: Sue u situation 1 ucept 1nd1"1dual needs oew 
air tank/canister and will return to oont••'aated area. 

Situation 3: Ind1•1dual flntering tb• CRC ii expected to be 
miniJllally cont&minated. Extremely to11c or skin-corrosive 
chemicals &re not present. No outer gloves or boots are 
worn. Inner gloves are not cont••'nated. 

Situation .ti: Same u situation 3 except individual oeeds DeV 

air tank/canister and will return to ooat••'aated &l"M· 
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P11ure 111. 5 

·NSF DECONTAl!lNATlON SBCMER 

llATERlAl.S NEEDED' 

1 1/4" SCHEDULE 40 PVC PIPE 

1 1/4" PVC UNlONS 

1 l / 4" PVC 90 DEGREE ELBCM S 

I 1/4" PVC TEES 

I 1/4" PVC CAPS. 

I 1/2" X I 1/4" PVC llEDUCER 

I 1/2" KALE ADAPTOR (PVC TO PlPE TllllAD) 

1 1/2" ADAPTOR (PlPE TllRJWl TO LOCAL 
FlRE HOSE THllEAD 

PVC CEH.E.NT 

PVC CLEAR.ER 

Quantity 
..,quired 

60 ft. 

7 

4 

13 

4 

1 

1 

1 

1 ~rt 

1 Quart 

Part 
liumber 

13 

,. 
15 

16 

13 

(Not • bovn} 

After assembly, drill 1/8- hole• at randOll directly towards center 
of shower. Bole• ahould be drilled in all piecea of pipe to ensure 
full coverage. The holes drilled in the top portion of the shover 
will have to be angled dOVt!Ward. 
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Tee i• placed 18" fro111 
botto111 of 'Pipe. 

NSF DECO!ITAKINATION SlllWEll 
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111-11 



-----------------

'1 

·--~ 

.Al'PEllDU IV 

Guidelines for the 
Selection of Chemical 
Protective Clothing 

A.O. Schwope, Arthur D. Uttle, Inc. 
P.P. Costas, Atfllur o: Utile, Inc. 
J.0. Jackson, Los Al•mo1 N•llon•I uborelory 
D.J. Weitzman, U.S. Environment•/ Prolecllon Agency 

Marci! 1913 

Prepared by: Artllur D. Utt/a, Inc. 
Cambridge, MA 02140 

Sponsor: U.S. Environmental Protection Agency 
Pri111e Contractor: Los Alamos National Laboratory 



DISCLAIMER 

Al1hur O. Little, Inc .. pr.epared this document with what tt believes Is the 
best currently available information. The document Is subject to revision 
as additional knowledge and experience are gained. Arthur D. Little can
not guarantee the accuracy of information used to develop the chemical 
protective clothing recommendations contained herein, and the mention 
of company names or products does not constitute endorsement by 
Arthur D. Little Al1hur D. Little accepts no respol'llibility for damages or 
liabihlies of any kind which may be claimed to result from the use of this 
document. 

IV-2 



ACKNOWLEDGEMENTS 
This Guitkli.M1 (or IM Srl«tioll of Ch.rnioll P>061cliur C""11.Uw wu 
prepared by Arthur D. Little. Inc., under 1Ubcontnd to Loe AJ..
National Laboratory for the U.S. Environmental Prauetion Aceq. 
The authon are crateful to thoae who reviewed thia dOCWDHt durtn1 
its preparation. These include R.C. Map, R.F. Kent. A. lllllith. M.D. 
Royer, A.P. Nielsen, 8.E. BelllOn, L. Wal&. W.K. Kall'er and R.D. 
Turpin of the EPA. In·addition, the commenta of H.J. Ettift191', R.W. 
Weeks, and J.T. Stampfer of Loe Alamoe and 8.P. BeraNiM.lli Ill 
NIOSH were perticularly conatructive. 

The authors also acknowledce the contributiona otthe Arthur D. Little 
project team which included William Haw•, who. prac1 a111111ins 
akills rreatly facilitated the information orpni&ation tut, M. Rourke 
and D. Ryan, who aaaiated ua in ptherins the information, and R.S. 
Stricofl' and E.R. Hoyle, who reviewed the dnft.a. Finally - thank the 
typists and report production apecialiata who ... mbled the .iocu-L 

IV-3 



SPECIAL NOTE TO USERS 

Thi& document contains comprehensive table• or recommendationa to 
aid and facilit.ate the selection of chemical protective clothina <CPCl. 
The recommendations are baaed on an exten1ive compilation and 
analysis of CPC vendors' literature and experiment.al teat dat.a pub
lished in technical journals and reports. It is imperative that uaen of 
the recommendation I.ables familiariie them1tlve1 with the back· 
ground information that precede• and accompanies the t.ablea .. The 
1election of CPC must t.ake into account the potential hazard and the 
conditions of use - neither i& considered in thia document. The recom· 
mendations are not nor do they imply a guarantee of safety. 

Although every effort has been made to prepare this document as 
accurately as possible, erron can and do occur. EPA uaen of this 
document are asked to notify the Office of Occupational Health and 
Safety, Room 3503 Waterside Mall, !202-382-3647> of errors llO that 
they can be corrected. 
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CHAPTER 1 

OVERVIEW 

A. INTRODUCTION 

Skin is an orsan of the human body and hu a slll'face area of about 1.7 
m2

. A principal !'unction of akin i1 to protect our intemal orpn1 Crom 
exposure to potentially harmful componenta of the external environ· 
ment. Direct cont.act with many chemicals can pose a 1icnificant cha!· 
lenge to the akin; popible reec:tiona are: , 

• The skin will act aa an effective barrier and there will be 
no detrimental effect due to the contact. 

• The skin will suffer a primary irritation such u a bum. 
chafing due to extraction of essential oils, or dermatit.ia. 

• The skin will become aen1iti1ed to the chemical. Once 
sensitized, the skin will react to quantities of chemicals 
much smaller than otherwise would have any effect. 
Some chemicals are both primary irritants and sen· 
sitizera. 

• The skin will be penetrated by the chemical and the 
chemical andlor its metabolites will enter the blood 
stream. This may or may not have a health effect, de
pendinc on the chemical and the amount of exposure. 

The latter type of reaction, which would include, for example, irrepa· 
rable liver damage and cancer, receives a high level of attention from 
both the lay and the technical communities. And, of course, such 
debilities warrant serious consideration. However, it i1 also important 
to recognize that primary skin irritations and sensitizations account 
for significantly greater numben of\ost time in~identl. It ia eotlmated 
that skin diseU411 account for two-thirds of all identified job-related 
diseases. Furthermore, aeven out of ten industrial claims paid by 
insurance companies are for temporary dinbility re1ultin11 from 
dermatitis. 

B. CHEMICAL PROTECTIVE CLOTHING 

Along with engineerin11 controls and carefully planned work pro
cedure•, chemical 11rotective c!othin11 <CPCI i1 a key element in min· 
imizing the potential for worker exposure to chemicals. In the context 
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of this document, chen1ical protective clothing includes all items or 
clothing primarily intend•d to prevent chemical contact with the 1kin. 
These include gloves. covei .. lls. pants, jackets, and boots. Respirators 
are not included in this classification. 

C. OBJECTIVE OF THE GUIDELINES 

CPC in one form or another is commercially available from hundreda 
of vendors in the United States. Furthermore, the clothing i1 fabri· 
cated from a wide variety of plastic and rubber materials. In addition, 
the effectiveness of a particular item of clothing ia highly dependent on 
the chemical with which it may be challenpd. For example, a neo
prene glove provides excellent protection from 1ulfuric acid but it is 
rapidly permeated by toluene. Finally, the conditions under which the 
clothing is used can affect performance. These factor& combine to 
create a perplexing situation for those who are involved in or respon· 
sible for the protection of workers who handle chemicals- for example, 
at a hazardous v.·aste site. 

In recognition of this problem. the EPA's Office of Occupational Health 
and Safety has developed this Guidelin11s for the Selection of Chemical 
Protect1ue Clothing. The obJective of the Guideline& i• that it be a 
concise. up-to·date source of information pertinent to the aelection of 
clothing for protect1on from chemicals. 

D. AUDIENCE AND ORGANIZATION OF GUIDELINES 

The Guidelines is principally directed towards: 

• Field safety personnel who are more typically faced with 
an immediate need to provide the best clothin& for work
ers on a day-to-day basis, and 

• Planners and researchers who, for example, have the 
responsibility for developing the safety plan for a par· 
ticular project. These personnel may have the time to 
investigate peculiarities in clothing performance or to 
prescribe clothing testing in anticipation of particular 
needs. 

In order to satisfy such diverse requirements, the Guidelines is divided 
into two volumes. Volume I is intended to be useful as a "field man· 
ual." It contains a discussion of the basic concepts of permeation and 
chemical resistance, an overview ofCPC vendor literature, an analysis 
of test methods for CPC and, probably most importantly, 10-called 
Users' Matrices for the selection of protective clothing. The matricea 
present clothing recominendations for f~urteen major clothing mate
rials and cover approximately 300 chemicals. The appendices include 
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'an extenaive listing of CPC aourcea organized by produc:t type and 
principal chemical barrier material. The appendices aleo include a 
1lossary of CPC terms. 

Volume I brinp virtually all CPC performance information to one 
location, and provides the buic information required to Mlect. order 
and intelli1ently uM CPC. The aourcea are identified in the Biblio
araphy of Volume II. 

Volume II is more technical in content. It containa a more detailed 
discussion of permeation theory, CPC testing method& and CPC ven· 
dors' literature. Volume 11 also includes recommendationa for actiona 
that would benefit the CPC .selection and use p-. In one Mnae, 
Volume 11 could be considered a 1upportin1 document for Volume I. In 
another, Volume I~ ae-rves as the starting point for rurther in· 
vestigat1on of CPC. 

Together the two volumes represent the moat comprehenaive compiJa. 
tion of chemical protective clothing performance and use information 
available to the public. We urge the use of the Guideline& u an 
important means for maintaining the well·bein1 of workera who may 
be exposed to potentially harmful chemicals. We, furthermore, urp all 
EPA users of the Guidelines to participate in its continued improve. 
ment by sending comments and criticisms to: 

U.S. Environmental Protec:tion Agency 
Office of Occupational Health and Safety <PM-273> 
Room 3503 Waterside Mall 
401 M Street, S.W. 
Washington, DC 20460 

Attention: Mr. David Weitzman 
Industrial Hygiene Proaram Manqer 
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CHAPTER 2 

CHEMICAL PROTECTIVE CLOTHING 
LIMITATIONS 

The UH of chemical protective clothinc ia but .one component of the 
overall procrun for maintaininc the health and ..Cety of -•bra. It 
complements <and is not 1 substitute forl load planninc, wort prac. 
tices. en(ineering and adminiatrative c:ontrol1. or personal hylfiene. 
Several factors which should be considered in the specification and 
selection of CPC are diacuued in the followin& parasraphl. 

A. CHEMICAL RESISTANCE 

The performance of CPC as a barrier to chemicals is determined by the 
materials and quality of its construction. Chemical protective clothing 
is based on plastic and elastomeric material1. Typically each chemical 
interacts with a given plastic or elastomer in a relatively unique 
manner. That is, each chemical/material pair hu peculiar inter· 
actions. The situation becomes even more complex when multi
component oolutions are involved. Three important factors to bear in 
mind when considerin1 CPC are: 

• In 1eneral, there is no such thin1 u "impermeable" 
plastic or rubber clothin1. 

• No one clothing material will be a barrier to all 
chemicals. 

• For certain chemicals or combinations or chemicala 
there is no commercially available 1love or clothin1 that 
will provide more than an hour's protection followinr 
contact. In these cues, it ia recommended that clothinr 
be chan1ed u ooon u it ia safely. possible after any 
contact with the chemical or chemical mixture. 

·. 
B. DESIGN AND CONSTRUCTION 

Design and construction factors that can influence performance are u 
follows: 

• Stitched seams of clothing may be hi11hly penetrable by 
chemicals if·not overlayed with tape or sealed with a 
coating. 
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• Lot-to-lot variations do occur and may have a significant 
effect on the barrier effectiven- or the CPC. They may 
go undetected due to quality control procedures in
sensitive to chemical resistance iuuea. 

• Pinholes may exist in elastomeric or plastic products due 
to deficiencies or poor quality control in the formulation 
or in the manufacturing proceues. 

• Thickneas may vary Crom point to point on the clothing 
item. Depending on the manufacturing proce11, the fin· 
ger crotch area of glove ia particularly au.ceptible to 
thin coverage. 

• Garment closures dlff'er significantly from manufac
turer-to-manufacturer and within one manufacturer's 
product line. Attention ahould be paid to button and 
zipper areas, and the number of fabric overlaps in these 
areas. 

Gloves are typically produced by one of two principal proceuea -
latex-dipping and solvent <cement\ dipping. Latex gloves predominate 
the market. Researchers have speculated, however, that the chemical 
resistance of a solvent dipped glove may be greater than that of a latex 
dipped glove of the same generic material. The principal reason being 
that the solvent dipped glove is produced by multiple dip proceas while 
the latex process is a single dip operation. In a multiple dip proceas, 
imperfections in any one layer are covered by subsequent layers. Since 
the solvent dip process is more involved, its products are generall:y 
more expensive. Consequentl)', the manufacturers of 1uch gloves typi
cally highlight the fact the gloves are solvent dipped in justifying the 
cost 

C APPLICATION 

The degree of protection provided by an item of clothing ia alao a 
function of the application. For example, a leas durable piece of cloth· 
ing may be more than adequate for a moderate duration, mild activity 
te.g., samplingl whereas it 't'OUld not endure more than five minutes of 
a vigorous, waste site clean-up activity. Facton auch as abrasion, 
puncture and tear resistance and reaction to perspiration and crum· 
piing should be considered. Temperature and to aome extent humidity 
have significant influences on the performance of elastomeric and 
plastic CPC. Also with regard to application it is important tD recog· 
niie that protective clothing can be cumbersome and restrictive and 
thereby hasten the onsei of worker fatigue. A result is that the period 
of safe and effective worker activity may be reduced. 
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D REUSE 

Protective clothing decontamination and reuse are controversial and 
unresolved issues at this time. Ort.en, surface contamination can be 
removed by scrubbing with soap and water. In other cases, especially 
with hi&hly viscous liquids. surface decontamination may be prac
tically impossible and the CPC should be discarded. A more 1ubtle 
problem arises with regard to the detection and removal of a chemical 
that has been absorbed into the elutomer or plastic. Once absorbed. 
some of this chemical will continue to diffu1e throu1h the material 
towards the inside surface even after the surface has been decont.ami· 
nated. For highly resistant clothing the amount or chemical reaching 
the inside may be ins1gri1f'icant .. However, for moderately performing 
materials significant amounts or chemical may reach the inside. This 
may not occur during the work shift but can take place while. for 
example; a glove is stored overnight. The next morning when the 
""·orker dons the glove. he may be putting his skin into direct contact 
with a haz.ardous chemical. In addition to chemical resistance, which is 
a function of temperature. both duration and the surface area exposed 
affect the amount of chemical that may reach the inside surface. Reuse 
decisions must consider these facton as well as the toxicity of the 
involved chemical(si. In fact. unless extreme care is taken to ensure 
decontamination. the reuse of CPC which has been contacted with 
highly toxic chemicals is not. advisable. In summary, the decision to 
reuse CPC must t.ake into account previous uses; unfortunately there 
is little or no documented experience for guidance in this task. 

E. SUBSTITUTION OF CPC 

Particular caution is required when substituting clothing from one 
manufacturer for that of another manufacturer. Clothing performance 
1s determined by the type of plastic or elastomer, the specific formula
tion of that plastic or elastomer, and the clothing manufacturing proc
ess. For example. materials classified generically as nitrile rubber can 
differ significantly in composition and therefore chemical resistance. 
Testing is the only means for identifying the superior producta for a 
particular application. 

F. COST 

Cost is an important consideration in the selection and utilization of 
clothing, especially where clothing is likely to be damaged (e.g., tear, 
puncture, etc.). In some cases it may be more cost-effective to adopt the 
practice of using multiple changes or less expensive but relatively 
poorer performing clothing than to attempt to extend the use of better 
performing, but more expensive clothing. 
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CHAPTER 3 

PERMEATION THEORY 

A. INTRODUCTION 

Thia manual addresses the problem of aelectin1 the ma11t appropriate 
CPC for 1ituations where human exposure to potentially hazardous 
chemicals i1 pa111ible. An important concern in ouch 1ituationa ia the 
efl"ectiveneaa of the CPC u a barrier to the chemical1. Barrier proper
ties may be estimated by simple-immenion testl wherein the CPC or a 
portion thereof i1 exposed to the chemical<al of concern, and the mate
rial examined for obvious signs of decradation, 1wellin1, or weight 
changea. This has been the traditional method for generatin1 the 
chemical resistance tables which are included in many CPC brochures. 
It ia important to note, however, that permeation may occur with little 
or no visible or physical effect on clothing materials. 

The barrier effectiveness of CPC can be measured by permeation 
testing. Recently, there has been increasing emphasis placed on the 
importance of permeation testing of CPC, and a standard method has 
been promulgated by ASTM Committee F-23. 

An overview o(permeation theory and associated concepts is presented. 
in this chapter. For more detailed discussion, please refer to Chapter 2 
of Volume II of the Guidelines. 

8. PERMEATION THEORY CONCEPTS 

Permeation of a liquid or vapor through a rubber or plastic material is 
a three-step process involving: 

• the sorption of the chemical at the outside surface of the 
CPC -

. . 
• the difl'uaion,of the chemical through the CPC material, 

and 

• the desorption of the chemical from the inside surface 
(i.e., towards the wearer! of the CPC. 

Of principal importance in aelectin1 CPC for protection from chemicals 
is the rate at whicl;i chemicals permeate the clothing materials and the 
time elapsed between the contact with the chemical and the 
appearance of the chemical on·the inside of the CPC (i.e., breakthrough 
timel. 
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1. Permeation Rate 

Classical permeation theory <Fick's Law) states that the chemical 
permeation rate through a material is a function of the: 

• diffusion coefficient or the permeating chemical in the 
material lthis is a property of the chemical material 
pairl, 

• the difference in chemical concentrations between the 
inaide and outaide aurfacea or the material, 

• the thickneas of the material, and 

• the area of the material contacted with chemical. 

Permeation rate is often expressed in terms of the amount of a chem· 
ical which passed through a given area of clothin1 per unit time. 
<Common units are milligrams per square meter per hour.} Thua, 
obviously, the total amount of chemical permeatin1 an article of cloth· 
ing increase~ as the area exposed to the chemical is increaaed and also 
as the duration of exposure is lengthened. For a 1iven mate· 
rial/chemical pair, the permeation rate decreuea u the material 
thickness is increased. The concentration gradient mentioned above 
pertains to concentrations in clothing material itaelf. Thus, if no chem· 
ical is absorbed by the CPC, then permeation will not occur. This is 
discussed further in ParagTaph C.3. below. 

2. Breakthrough Time 

Breakthrough time is defined as the elapsed time from initial cont.act 
of the outside surface of the CPC with chemical to the firat detection of 
chemical on the inside surface. In some cases (e.g., when handling 
suspect carcinogens), breakthrough time may be the _single most im
portant criterion for CPC selection. Measured breakthrough times are 
readily determined by permeation testin1, and are dependent on the 
sensitivity of the analytical method .used in the teat. 

C INFLUENCING FACTQRS 

1 Temperature 

Most CPC permeation data and other chemical resistance information 
were generated at 20-25°C. Permeation rates increase and 
breakthrough times decrease with increasin1 temperaturea. The ex
tent of the reduction in barrier performance with increa1in1 temper
ature is dependent on th• chemical/material pair. 
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2. CPC Thickness 

For a given chemical/clothing material pair: 

• Permeation is inversely proportional to thickness. Thus. 
doublinr the thickness will theoretically halve the per
meation rate. 

• · Breakthrough time ia directly proportional to the square 
of the thickness. Thus, doublin1 the thickn- will theo
retically quadruple the breakthrough time. 

3. Solubility Effect 

Permeation rate is a direct function of the solubility of the chemical in 
the CPC material. .Solubility is the amount of chemical that can be 
absorbed by a given amount of CPC material !i.e., gTams liquid per 
iT&m materiall; absorption may be accompanied by swelling. In gen
eral, chemicals having high solubilities will rapidly permeate the CPC 
material in question. Thus, simple immersion testing to determine 
solubility is an expedient means for preliminary evaluation o(candi· 
date CPC items. !See Volume II for further diseuasion of solubility and 
permeation.) 

Caution in 1nterpret.ing solubility data is required., however, since low 
solubilities do not necessarily correspond to low permeation rat.es. It is 
important to remember that permeation rate ia a (unction of both 
solubility and diffusion coefficient. Gases, for example, have low sol
ubilities but high diffusion coefficients, and may permeate CPC mate
rials at rates several times vealer than a liquid with moderate to high 
solubility in the material. 

4. Multi-component Liquids 

Multi-component liquids represent a difficult problem relative to the 
selection of the most appropriate CPC. Rarely is there any prior CPC 
experience with the particular solution of concem, and oftentimes the 
components of the solution are not known. Furthermore, mixtures of 
chemicals can be sign,ficantly more a11greaive towards plutics and 
rubbera than any one of the components alone. Finally, the presence of 
a small fraction of a rapidly permeatin11 component may provide a 
pathway that accelerates the permeation of a chemical that would 
permeate at a slower rate if in pure form. 

At the present time, researchers are attempting to develop correlations 
for the prediction or multi-component permeation. But this work is in 
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its early stages. In the meantime, immersion and permeation testing 
are recommended as the best means aelecting CPC ror multi-compo· 
nent solutions. 

5. Persistent Permeation 

Once a chemical has begun to diffuse into a plastic/rubber material, it 
will continue to diffuse even afler the chemical on the outside 1urf'ace 
is removed. This is becauae a concentration sradient haa been eatab· 
lished within the material, and there ii • natural tendency ror the 
chemical to move towards areas ortower concentration. This phenome· 
non ha1 significant implication1 relative to the reuae or CPC. For 
example, a possible field 1cenario is: 

• chemical contacts and absorbs into a 1love, 

• a breakthrough does not. occur during the workday 1ince 
the glove. has low permeability to the chemical, 

• prior to removal, the glove is washed to remove 1urface 
chemical. but 

• the next morning some fraction of the absorbed chemical 
has reached the inside surface of the glove due to con
tinued diffusion. 

Of course, similar scenarios could occur over both shorter and longer 
time frames; for example, morning-to-afternoon or over a weekend. 
The user must take this possibility into account when reuae is con· 
sidered. Factors influencing persistent permeation were diac:uas.ed in 
Chapter 2, Part D. 
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CHAPTER 5 

CPC USE PROCEDURES 

A. PURCHASE 

Protective clothing is purchued either directly from the manllfactunr 
or through a CPC diatribµtor. Liatinp of th- organizations may be 
found in, for example, the Thomas Resister or Best's Safety Directory. 
A fairly extensive listing is provided u Appendices C and D. The 
lar&er distrib11tora carry several manufacturers' products and a wide 
variety of products. Virtually every manufacturer has a catalogue of 
ita products which describes each product in detail u to the sizes 
available, thickness of the rubber or plastic barrier. and the materials 
of construction. Many of the catalogues also contain chemical resist· 
ance ratings charts for the products. The reliability of the ratings 
varies from vendor to vendor. Some ratings are baaed on exten1ive 
teatin&, while most would appear to have minimal supporting evi
dence. Further comments on CPC vendors' literature ia presented in 
Chapter 6. 

In makin1 CPC purchase decisions important considerations are: 

• the application to which the clothing will be put. 
• the recommendations presented in Chapter 7. 
• put experience with the particular item of clothing. 
• coat and availability. 

B. PRE·USE INSPECTION 

Each item of clothing should be inspected immediately upon removing 
it from the package. First determine that the material of constrllction 
is that which was ordered or specified for the task at hand. Thia will 
involve comparing the item number with the catalogue number. Items 
of different materials should be kept separated. <See Storage below.) 

• 
Visually inspect the items for defects such as imperfect N&Jna, non
uniform coatings, pinholes, malfunctioning closures, and tears. Some 
nexible materials may stiffen durina extended storage period&; nu the 
product and obaerve for surface cracka or other signa of shelf life 
deterioration. Pinholes may be detectable by holding the 1arment up 
to a li&ht in a dark room. Gloves with holes can be identified by 
pressurizing the glove. This can be accomplished by blowing into the 
glove and then tightly rolling the ga11.ntlet towards the fingers 
!thereby reducing volume and increasing pressurel while obsefVlng 
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that the glove holds pressure. Alternatively, the glove could be inflated 
and then held under water and examined for the presence of air 
bubbles. Full-body encapsulating ensembles should be checked for the 
operation of pressure relief valves and the fittings at the wrists, 
ankles, and neck. 

C DONNING 

Each worker should thoroughly inspect the clothing he ia to wear 
immediately before donning. Of principal concern are cut&, tean, punc
tures, and diacoloration or atiffneaa which may be indicative of chem
ical attack resultant from previoua UM or non-uniformitieo in the 
rubber or plastic. The wearer ahould undentand aU upecta of the 
clothing operation and its limitationa; thia ia eapecia1ly important for 
full-body encapsulating ensembles where misuae could potentiaUy re
ault in suffocation. Note some materials may have temperature limita
tions; for example, some PVCs become atiffand may be unuaable at low 
temperatures. 

Once the clothing is on, all closures should be secured and checked. 
Use the "buddy system." FinaUy, the fit of the clothing should be 
evaluated. Improperly fitting protective clothing represents a aevere 
potential hazard. Where clothing is too small, worker movement is 
restricted, likelihood for tear is increased and the potential for 
accelerated worker fatigue is increased. Where the clothing is too 
large, the possibility of snag is increased and the dexterity and coordi
nation of the worker may be compromised. 

D. IN-USE 

During the course of the work task, each worker should periodicall)' 
inspect his protective clothing. Of principal concern are tears, punc
tures, seam discontinuities, or closure failure that may have developed 
while working. Evidence of chemical attack auch as discoloration, 
'swelling, stiffening, or softening should also be noted. <Note per
meation can occur without any viaible effects on the clothing material.) 
Any item of clothing that has been physically damaaed or chemically 
degraded should be doffed and replaced as soon as safely possible. 

E DOFFING 

A principal objective of the doffing proteas is to restrict the tranafer of 
chemical from the work area. A aecond objective ia to avoid contact of 
the person doffing the garment as well aa others with chemical on the 
outside of the garment. 
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Detailed doffing procedures have been developed by the EPA and are 
contained in the Interim Sl4ndard Operali"6 Safety Procedlun of the 
Office of Emergency and Remedial Re1ponae, Hazardous Response 
Support Divi1ion. Part 7 and pertinent Annexes of the Interim Stan· 
dard are included herein u Appendix G. 

They addrus: 

• doffing 1ite location 
• decontamination 
• disposal of contaminated garmenta 

F. RE-USE AND STORAGE 

Several considerations relative to the storage and re·UH of protective 
clothing were discussed in Chapter 2. They primarily focus on hazards 
that could potentialll' develop upon the storage of contaminated cloth
ing. Briefly, in cases where a chemical is absorbed by the clothing, the 
chemical begins to permeate into the clothin11;. Short duration wuhin& 
of the clothing with soap and water removes surface decontamination 
but not absorbed chemical. After surface decontamination, aome of the 
absorbed chemical will continue to permeate the clothing material and 
may ultimately appear on the inside surface. Thi1 can happen durin& 
periods of overnight or weekend storage. Where such potential hazards 
may develop, clothing can be checked inside and out for discoloration 
or, if possible. by wipe testing for suspect chemicals prior to re·uae. 
This is particularly important for full-body encapsulating ensembles 
which are generally subject to extensive re·use due to their cost. Note, 
however. that negative ti.e., no chemical found) test result.a do not 
necessarily preclude the poasibility that some absorbed chemical will 
be released to the inside of the CPC during re-uae. 

It should be noted that at the present time, there is very little docu
mentation regarding clothing re-use. The use of disposable clothing, of 
course, obviates the problem. Where reu1able CPC i1 required, 
however, the type of problem disc:uased above can but be minimized by 
selecting the most resistant clothing for the chemical at hand; 1uch 
clothing will absorb Jittle or no chemical. Furthermore, uMd clothing 
1hould be stored in well ventilated areu. Ideally, there 1hould be good 
air now around each item of clothing. 

Re-use of face shields and lens is a partjcularly important iuue. Good 
vision is required for both safety and efficiency on the workaite. All 
such items should be inapec:ted for crazing, cracks, and fogginess prior 
to use. See Chapter 3, Part D, in Volume IL 

• 
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Finally, in storing protective clothing, different typea and materials of 
clothing should not be mixed. For example, gloves which are black in 
color and virtually indistinguishable from one another may be made 
from nitrile, neoprene, Viton, p0lyvinyl chloride, butyl, etc., materials. 
Each material has unique chemical barrier propertiea. Mixing the 
gloves 1irniticantly increases the chance that a worker will be wearing 
the wrong clothing for the chemical of concern. It may be pouible to 
separate mixed glovea by using the manufacturer'• product number 
that is often found in the gauntlet area. 
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CHAPTER 6 

CPC VENDORS' LITERATURE 

A. INTRODUCTION 

The most widely available oource1 of information on CPC are the 
product catalogues of the CPC manufacturen and vendon. Tbeoe 
booklets contain descriptions of the types. 1izea and varieties of CPC 
produced by each manufacturer. In moot ca1es the ba1ic materials of 
construction of the CPC are aloo included in the product descriptions. 
Many manufacturers also include in(ormation pertinent to the chem· 
ical resistance of their products or or the materials from which the 
products are fabricated. This information ia generally in the form of 
tables of qualitative chemical resistance ratines or use recommend&· 
tions for the products/materials and particular chemicals. A few ven
dors also provide 1nrormation pertinent to abrasion, tear, etc., 
resistance but in general most catalogues do not addreas auch 
application-related issues. Since the focus of theae Guidelinu i1 the 
selection or clothing for protection from exposure ti) chemicals, the 
vendors' chemical ratings and recommendations tablea are the focus in 
this chapter; they are rliscussed in more detail in Chapter 4 of Volume 
II. 

8. COMMENTS ON VENDORS' CPC RATINGS 
AND RECOMMENDATIONS 

Of the 120 CPC catalogues which were obtained and reviewed in the 
preparation of these Guidelines. approximately 30 contained oome 
form of chemical resistance table for the products described therein. 
The recommendation.,ratings typically were on a four-1M1d• scale of 
"excellent," .. 1ood," .. fair," and either"'poor" or ~ot recommended." In 
a small number of cases, five- or silt·crade scales were u.oed. With only 
a few exceptions do the tables include inform,ation u to the bui1 for 
the recommendations. From the re111ltl of intel'View1 with aeveral of 
the vendors, it would' appear that, at pruent, moat do not have !or at 
least are unwilling to share) performance 1pecification1 or quan· 
titative test data for their products. The ratinplrecommendation1 for a 
particular type of product (for eltample, nitrite gloves) for a particular 
chemical may vary from vendor to vendor. Both oftheae facton- little 
or no test data and inconsistencies amon1 recommendation table• -
make the selection, from· vendor literature, of the best CPC for a liven 
application. at best. a difficult and uncertain tuk: 
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Given the above facta. the most important consideration to keep in 
mind when using vendor recommendation tables i• that the tables are 
intended to provide guid4ncr in the Hlection of CPC. That is, the 
tables are meant as a place to atart the CPC aelection proceas. The 
tables are meant for id~ntifying candidate CPC for further evaluation. 
and are particularly useful for identifying CPC from which poor per
formance would be expected and, therefore, which can be dropped from 
consideration. In no way do the recommendatio111 addreas the wide 
variety of uHs, challences, and care to which the CPC may be aub
jected. Most vendora 1tron11ly emphasize this point in the deaeriptive 
text which accompaniea the tables. Secondly, the vendon' recommen
dations were not developed by, nor are they aanetioned by, induatrial 
hygienists or other safety professionals. CPC manufaeturen are in 
business to sell clothing and not to Ht the standard& for aafety at any 
given work site. In conclusion, th• principal purpooe of the catalogues 
is to provide information about product.a in terms of the sizes, styles, 
and materials of construction. The ratings charu should only be used 
as a starting point for further evaluation if chemical resistance i& an 
issue. 

C. VENDORS. TEST METHODS 

The quality of the test methods used by vendors to generate data to 
support their recommendations range from st.ate-of.the-art to essen· 
tially non-existent. It would appear that fewer than five vendors have 
performed any. permeation testing. Only two organiutions - DuPont 
and Edmon! Division of Becton, Dickinson - have published per
meation data. 

It \\.'Ould further appear that most purveyors ofrecommefl:dation tables 
rely on information provided by the supplier or the raw materials from 
which the clothing is fabricated. In general, the suppliers' ratings are 
based on some form of immersion testing, but little or no permeation 
testing. Two drawback& of this approach are (ll the supplier may be 
unaware of the special needs of CPC and ·121 the CPC vendor has no 
firsthand knowledge of the chemical resistance or his products. Poten
tial problems associated with the first drawback are: 

• Chemical permeation of a rubber or plastic material can 
occur with little or no physical effect on the rubber or 
plastic. This may or may not be detected by an immer
sion test. 

• The information provided by the materials supplier is 
typically developed for a general elastomer/plastic for
mulation or t,ype. A result is that the recommendation 
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may not take into account rormulation modifications 
that were required to put the material into a form 
appropriate for CPC. 

A further comment on recommendation tables based on immeroion 
testinc is that most are quite old, and based on subjective observation 
of immeroion test specimens rather than quantification of swellinc. 
weight or strength changes. In many cues .the details of the testinc 
and the qualitative descriptions for defining "excellent,• "good." etc. 
were not documented. Thus; it becomes imposaible to compare ...Ults. 
Another consideration associated with the ~ge of the recommendations 
is that as time p,asses arid 

1. raw materials suppliers change rormulationa, 

2. CPC manufacturers change ra¥r' materials suppliers, and 

3. CPC manufacturers change production methods, 

the performance or the same "nominal" product may also chance. 
There is no indication that recommendations are routinely updated t.o 
reflect these changes. except in a few exceptional cues. 

Again, the CPC recontnlenda.tion. tables should only bt uttd for 
gt1.tdanct. 
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CHAPTER 7 

USERS' MATRICES 

In this chapter, CPC recommendations for approximately 300 chemi
cals are pruented. In addition, the chemicali have been crouped into 
1eneric families le.1 .• acids, amines, etc.l and 1eneral recommenda· 
tion1 are made for each family which i1 represented by more than one 
chemical havin1 CPC performance information for e elven material. 
The recommendations are contained in two ao-called Users' Matri-. 
The matrices are complemented by Appendices B !.llrou1h F which 
contain information pertinent to the acquisition of CPC such u a 
directory of vendors' addresaes and telephone numbers. 

A. SCOPE AND LIMITATIONS 

1. Chemicals 

Two user matrices have been developed. Matrix A lpp. 37-76! contains 
CPC recommendations for approximately 300 chemicals and fourteen 
clothing materials. The chemicals are the liquids included in the Clean 
Water Act (CWA! Sectiona 311 and 307a, the Clean Air Act 1CAA1 
Section 112, and the Resource Conaervation and Recovery Act IRCRA l 
Sectiona P, U, F and K. Also included are any other chemicals lprinci· 
pally liquids but including some laM&l for which there were CPC 
vendors' recommendations or technical reports of permeation test re
sults. Vendors' recommendation• or permeation data were not 
available for all the liquids addreaaed in the aforementioned Acta. 
Approximately 40~ of the chemical1 are included in OSHA directive 
Subpart 2 - Toxic and Hazardous Substances, 29 CFR 1910.1000. 
Tables Z·l and Z-2. 

An alphabetical list of the chemicals is presented in Appendix B. The 
right-hand column of Appendix B containa two pieces of information 
for each chemical: th-:, chemical abttract number ICAS number! and a 
numeric "chemical clua" code. The code i1 the "key" to Matrix A 1ince 
the matrix ia orcanized numerically by chemical clua, with the code 
shown in parentheses followin1 the 1eneric claaa name. Note, except 
for the aqueous solutiona, all liqUids are ain1le component; multi· 
component organic solutio111 are not addreued. 

In Matrix B lpp. 77-79), CPC recommendations are provided for the 
same fourteen materials but in thi& case for generic families of chem· 
icala. The chemicals in each family and on which the Matrix B recom· 
mendations are based are readily determined from Matrix A. The 
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chemical classification is based on the 1y1tem uaed by the Eastman 
Kodak Company. This system was selected because it addresaes a large 
fraction of the chemicals of concern herein. Additional categories have 
been included as appropriate. Note that not all classes in Matrix A are 
represented in Matrix B; furthermore, recommendations are not riven 
for all materials for all classes. The criterion for being given a recom
mendation in Matrix B is that the class must contain more than one 
chemical with CPC recommendation for the material of concern. In 
many cases there was considerable variability amon1 the recommen
dations for chemicals w;thin a clau; these are indicated by double 
a1teri1ks l""i. In these caaes, pleue refer lo Matri" A for opecific 
inrarmation. 

2. Materials 

The fourteen principal materials from which CPC is fabricated are 
listed across the top of the matrices. Where information on other 
materials was available, recommendations for theae materiala are in 
the right-most column of the matrices. A general characterization of 
several of the physical properties of the materials is presented in Table 
7.1. 

The fourteen material cotegorics were reduced from the approximately 
I 00 types and forms of clothing materials listed in Appendix E, and 
represent the materials of construction for well over 90~ of the CPC 
considered in the Guidelines By grouping several types and forms of 
clothing into one category, it is likely that in some cases particularly 
good or particularly poor items have gone unnoted since there can be 
significant differences in product quality between vendon. This is a 
compromise that must be accepted and recognized in aummary compi· 
lations such as Matrices A and B. In general, however, a given mate· 
rial ~·ill exhibit the same performance relative to another material 
independent of whether the materials are free films or coatings and 
independent of source. For example, if a butyl rubber glove is more 
resistant than a nitrile rubber glove to a given chemical, then it is 
highly likely that butyl rubbe.r gloves and clothing in both supported 
and unsupported form will be better. barriers to that chemical than 
their nitrile counterparts. In other worda, differences in performance• 
between products of a giv~n material will probably be small compared 
to performance differences between categories of materials. In using 
the matrices, it must be remembered that their purpose ia to provide a 
starting point for CPC selections. Selections based on the Matrices' 
recommendations do not guarantee protection since in no way do the 
Matrices take into account such key iaaues as the application of the 
CPC or quality differences between CPC product.a. 
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TABLE 7.1 

PHYSICAL CHARACTERISTICS OF CPC MATERIALS" 

Mat•rlll (Dn1.,ot1on Abrasion Cul Hool Orone PllnctUN Tur Relotl•• 

inMatrlm•I 
Re1iltenct "91l1tanct: Flt•lblllty Rul1tll\Ct Re1l1t .. ce Rt1i1tMCl9 Rnllt.- Cati 

--
Butyl Rubber (Butyl) f G G E E G G Hi!#! 

.N11urotRubbor 
INot. Rub.I 

E E E F p E E Medium 

Neo"'""" (Heap.I 
• E E G G E G G Hi!#! 

Neop<eno/Styr•no-butediono 
Rubber (NeopJSBRI G G G G G G G Medium 

Neop<eno/Noturll Rubbor 
(Neop./Not. Rub.I E E E G G G G Modium 

Nltrlle Rubber INitrll•I E E E G F E G H;gh 

H Nitrite Rubber/Polyvinyl < 
I 

N Ollofkle INltrlle/PVCI G G G F E G G Modlum 

"' Polyothyleno IPEI f F G f F p F low 

Ollorlnoted Polyothylen• 

(CPEI E G G G E G G Uw 

PolyU<.m- (PUI E G E G G G G Hi.-, 

Polyvinyl Alcohol CPVAI F F p G E f G Medium 

Polyvinyl Q>loride IPYCI G p G p E G G L-

Stynne-butod•no 
Rubbel'ISBRI E G G G F f F Uw 

Yllon 
G G F G E G G Y•ry Hith 

• R1tin1' are subtect to ••lltlon depending on tonnut11ion, thicknnl, 1nd whether the m1terlll 11 suppOrt.d by f1bl'lc. 

~-t•cellont; G-good; f·lolr; P-poor 
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3. Perlormance Information 

The information on which the users' matrices recommendations are 
based is from three sources: 

• CPC vendor!t' chemical resistance charts that are often 
included in the product catalogues. The ratings in the 
charts of approximately 30 vendors Cincluding the live 
largest manufacturers of CPCJ were tabulated and re
viewed by chemical and material claues. In total over 
6000 individual ratings compoaed the tabulation. 

• CPC raw materials suppliers' chemical re1i1tance 
charts. 

• The technical literature which addresses chemical re
sistance and permeation testing of CPC materiels and 
products. In aJJ, over 2000 individual test results (such 
as breakthrough time, permeation rate, and percent 
weight changel were tabulated. 

The vendors use a variety of rating scales; some have three grades, 
most have four grades. and a few have five or six grades. ln order to 
compare ratings. a normalized four-grade system (i.e .. A, B, C, 0) was 
developed Briefly, products v.·ith the highest rating in a four- or three
grade system or the highest two ratings in the case of a six·grade 
s:·stem were given a normalized rating of "A". A normalized rating of 
"B" v.·as given to the next highest vendor's ranking, which y.•as gener
ally caJJed "good", but in some three-grade systems was caJJed "fair". A 
normalized rating of''C" 'Y>'&S given to the third highest vendor ranking 
except for the three-grade systems. Typically, vendors caJJed this rank
ing "fair". FinaJJy, aJJ vendors' rankings of "poor" and "not recom
rriended" were given a normaliz.ed rating of "D". 

B RECOMMENDATIONS 

The recommendations in the Users' Matrices resulted from a compre
hensive analysis of all th,e available information. Briefly, a comput· 
erized database of the information was developed. No attempt was 
made to validate any of the data before they were input. In a sense, 
there was a self-validation of the data since the recommendation scale 
used in the matrices takes· into· account the number of independent 
information sources that will in total either substantiate or throw into 
question individual pt!rformance claims. This is discussed in the next 
paragraph and become~ evident from review of Table 7.2. The database 
was organized such that any available i'nfonnation for a particular 
chemical and a particular clothing material could be retrieved in the 
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form of a single printed report. The report wu analyzed and a recom· 
mendation was developed. No recommendation wu made Car a chem· 
ical/material pair for which there wu no information. 

There are eight era des of recommendations. Each ia deaicned lo repre
aent a particular combination of performance, number of IO\ll"CU aub
atantiating that performance, and the conaiatency of the information. 
Thia ia reflected by the number and aize of.the lettera which indicate 
the recommendation. The criteria and explanations for the .-.mmmen· 
dationa are aummarized in Table 7.2. In all - of inco~• 
between teat reaulta and manufacturen' recommendation information, 
the test results were more innUential in (ormin1 the recommendation. 
All recommendations are ""conaervative" in that they renect a cautioua 
attitude towards CPC aelection. 

C. USING THE MATRICES 

To make the most effective 1111 of the matricea, reference m111t be made 
to the Appendices. Asaumin11 that the chemical<al for which protection 
ia required is known, the procedure would be u followa: 

l. Go to Appendix B, an alphabetical li1tin11 of the chem· 
icals listed in Matrix A. Find the chemical and referrifti 
to the right-moat column, ita clua code. 

2. Return to Matrix A, a numerical li1tin11 of the chemicala 
by class. Locate the clua which contains the subject 
chemical by meana of the numben in the parentheaea 
next to the class namea. If the chemical ia not lilted, eo lo 
Step 6. 

3. Locate the subject chemical arid read across to determine 
which ia(are l the preferred clothin11 material Cal for the 
chemical. 

4. Go to Appendix C, an alphabetical Hating of CPC by 
material type and by product type. The vendon for the 
CPC are lined in the rieht column. Additional informa
tion on the product• can be found by referrin11 to 
Appendix E and uaine the lint two digita of the product 
code from Appendix C. 

5. Go to Appendix D, an alphabetical liatine of the vendon 
and their addreasea.and telephone number. Contact the 
vendor<sl and initiate procurement procedur.... 
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TABLE 7.2 

DESCRIPTION OF CRITERIA FOR RECOMMENDATIONS 

Breakthrough times greeter lhan 
one hour reported bv (norm1lly) 
two or more testers, 

None 

Some data suggestin; br11k· 
through times of 1pproxim1tely 
an hour or more. 

None 

Breakthrough times less (usually 
significantly less) than one hour 
reportl'd bv (normally) two or 
more testen. 

None 

Some d1t1 (usually high solu
bilities) suggestin; break· 
through times of one hour 
ire not likely. 

. 
Vendor RteommenclltiON 

A or B r1tings from thrH or 
more (apparently inde~n
dent) vendon. 

Somo 11 RR 

A or B r1tings from less thin 
three vendors; no C"s or D's.• 
Band C r1tings - with B's 
predomin1ting - from several 
vendors. 

Sime as rr 

C or 0 r1tings from thret or 
mo rt (apparently independtl'\ t) 

vendo"· 

Sime IS NN 

C or 0 r1tings from les1 than 
three vendon. • B and C 
r1tings - with C'1 predomi· 
nating - from .everal vendon. 

Sime as nn 

•Products of some materials {e.o .• CPE and Vitron1 are mW'\uf1ctured 
and rated by only one or two 'fendon. 
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6. When the 1pecific chemical of intereat ia not liatecl in 
Appendix B, it may be pouible to narrow the CPC 
alternatives throuch the UM of Matri.z B. With the help 
of Matrix B, attempt to clauify the chemical; then follow 
the general recommendationa provided in Matri.z B. At 
thia point, two optiona are open: Cal follow Step1 4 and S 
above, or Cbl return to Matri.z A. In Matri.z A, review all 
the chemical& in the clau of intere91: and identify the one 
or two that are moat aimilar to the epeeific chellUcal in 
quution. Select CPC on the buia of the rec:ommenda
tiona for the aimilar chemica11. Nau that in Matris B, 
uteri1ka are indicative that the particular material ex
hibited considerable variability in itl re1i1tance to the 
chemicals of the !liven clasa. In these cues reference to 
Matrix A and caution in CPC selection i1 highly advioed. 

During the aelection and eventual use of the CPC recommended in 
Matrices A and B, it is important to remember thet: 

l. The recommendations are based on the best information 
available. ln aome cases, however, this information is 
very limited. 

2. TM ~eori1.~ndation.s art a 1uit:U, not a gU41"Qntet. 

3. The recommendations probably do not hold for extreme 
use conditions !e.g., hich and low temperaturea, long· 
term contact, hiih abraaion, etc.) nor do they consider the 
problems associated with reuse described in Chapter 5, 
Part F. 

4. There may be certain producta in each catecory that are 
better or poorer than the norm. Alao, the quality of con
atruction of even the "better" producta can vary from 
batch to batch. In their present form, the matricea do not 
addreu quality iuuu. Tbe uae11ment of quality and 
uniformity of quality can beat be pined throuch field 
experience and, therefore, left u a tuk for the field 
personnel. It i1 polaible that future Guidelineo will be 
modified to include recommendations for 1pecific prod
ucta that are bued on quality and field performance. 

5. The "double" letter recommendations are baaed primar
. ily on breakthrough time data; permeation rate data 

were given only secondary conaideration. 
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A final comment pertains to the apecific CPC pn>ducta and vendors 
referred to in the Appendices. The objective for thi1 first printing of the 
Guideline& WU to include at laut one IOW'Ce for any liven item or 
CPC. The li1tin1, therefore, ia extensive but ii not all·incluaive; it is 
unlikely that all di1tributon or all brandallinea ofCPC are mentioned. 
The li1tin11 are deai,ned auch that they can be readily expanded to 
cover additional manufacturers or diatributon ea they become known 
to the EPA. Furthermore, the recommendations can alao be modified 
u additional performance information becomes available to the EPA. 
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USERS' MATRIX A - CPC RECOMMENDATIONS BY CHEMICAL 
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GLOSSARY 

Acetate- Polymer of celluloae acetate; a claar, relatively illupeuive 
material uaed for face and eye protection. · 

Acrylic - Polymer of methyl methacrylate; clear plaatic med for face 
and eye protection. · 

Breakthrou1h Time -The time elapMCI betwMD initial contact of a 
chemical with the outaide IUl'face of a protective clothinl material and 
the time at which the chemical can be detected at the luicle IUl'face of 
the material. Meuured breakthroup timeo are depandmt on the 
aenlitivity of the analytical methoda uaed to detect the chemical. 

Ba:ypren - See Neoprene. 

Butyl Rubber - Copolymer of iaobutylene and a amaU amount of 
iaoprene. Material baa good resistance to weatherin1 and a wide vari· 
ety of chemicala. Both supported and unsupported forma of butyl rub
ber are uaed as protective clothing. 

CeUuloae Propionate - Polymer; clear plastic uaed for faca and eye 
protection. 

Chlorobutyl Rubber - A chlorinated form of butyl rubber. Gener
ally baa better heat and chemical reaiatance than butyl rubber. 

Chlorinated Polyethylene - CPE, Chloropal•. A polyethylene 
elastomer with a chlorine content of 36 to 46,., The material generally 
baa better chemical resistance and phylical propertieo than poly· 
ethylene. 

CPE - See Chlorinated Polyethylene. 

CR-39 - Polymer of ally I diglycol carbonate. A clear, Impact reliatant 
plutic uaed for race and eye protection. 

Deirradatlon - The loaa in phyncal propertieo of an item of protective 
clothin1 due to expoaute to chemicall, uae, or •mbient conditions (e.1., 
sunliptl. 

FEP - Polymer of ftuorinated ethylene propJ'lene. Polymer with 
exceptionally 1ood chemical resistance with protective clothing 
applications in both film and coati111 form. 

Flock-lined or Flocked -A layer of fibers, typically cotton. adhered 
to the inside of rubber gloves. The lininc abaorba parapiretion and 
provides some insulatin1 ell'ect. 
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Gore-Tez - A proprietary fabric in which microporoua Pl'FE is lami· 
natad between nylon or polyester fabrica. The fabric allows the tram
mittance of heat and moisture vapor but not liquid water. 

Latez - A stable dispersion of polymer or rubber particles in water. 
Lateit gloves and coatad fabrlca are prepared by coaculatinc and ctc11 
linking the particles on a Corm or cloth substrate. Most natural rubber, 
neoprene, and nitrile 1lovea are prepared from lat!-. 

. 
Latez Dipped - A 1love prepared by dippinc a 1love form or a Cabric 
rlove into a rubber latez bath. In one dip, the entire amount of'rubber 
that will form the 1love ii depoeited. 

Natural Rubber - Polyisoprene obtained from rubber plants. A 
hi11hly flexible and conforming material uaed principally for 11loves. 
High elasticity. · 

NBR (Nltrile-butadiene rubber) - Butadiene rubbers that typically 
contain 30-40,. acrylonitrile. Chemicum•, Hycar", Krynacl, and Par· 
acril• are common brand namea. 

Neoprene - Polychloroprene. A 1ynthetic rubber having chemical 
and wear resistance properties that are 119nerally auperlor to thoee of 
natural rubber. 

Nitrile Rubber - Copolymer or acrylonitrile and butadiene. Also 
known as acrylonitrile rubber, acrylonitrile-butadiene rubber, Buna· 
N, and nitrile-butadiene rubber <NBR). Trademarked namea include 
HycarO, Kyrna.-, and Parecril•. U1ed for 1upported and unaup
ported gloves, and coatad fabric. Nitrite rubbers are available in a wide 
range of acrylonitrile concentrationa. In 1eneral, the hi11her the 
acrylonitrile concentration the better the chemical re1i1tance. 
However, etiffneu alao increaaes at higher acrylonitrile 
concentrationa. 

PE - See Polyethylene. 

Penetration - The movement of chemical through zippers, ltitched 
aeami or imperfection• !e.g., pinholed) in a protective clothing 
material. 

Permeation - The proceu by which a chemical diaaolves in and 
moves through a protective clothing material on a molecular level. 

Permeation Rate - The rate at which the chemical moves through 
the clothing material. Thia is ezpreaaed in terms of amount per unit 
area per unit time. 
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Polyethylene-A fairly chemically nmtant material that ia UMd u 
a rreestandinr film (e.r .• apron) or a fabric coatill(. Low demity poly· 
ethylene ia the moat common form U88d in protectin clotbin(. 

Polycarbonate - A bard, transparent plutic U88d for race and eye 
protection. It hu exceptional impact ruiatance and Koocl chemical 
resistance, and ia commonly 1Decl u the leDll oC safety p•rn · 

Polyeater - A family or polymen that finda application in fiber form 
u clothinr and in film rorm u a clear material for race and eye 
protection. · 

Polyurethane - An extensive and multi-branched family of poly· 
mere bued on isocyanate1. Al und in protective clothiq, poly· 
urethanes are rubbery polymen that are either coated onto fabrics or 
formed into boots. 

Polyvinyl Alcohol - A water-1oluble polymer that, u lonr u it is 
dry, exhibits exceptional resistance to many orranic solvents that 
rapidly permeate moat rubben. The material ii oomewhat ltiff, thua 
limiting dexterity. · 

PU - See Polyurethane. 

PV A - See Polyvinyl Alcohol. 

PVC - See Polyvinyl Chloride. 

Polyvinyl Chloride ~ A stiff polymer that ia made ouitable for 
protective clothinr applications by the addition ofpluticizera. Uoed u 
a freeatandinr material for rlovea, aprons, etc. u well u coatinp for 
fabrics. Clear forms are also available u flexible race lhielda. 

Safeguard CPF - A proprietary, nonwoven fabric for limited-uae 
<i.e., disposable) clothin1. 

Saranez - Multilayer laminate of polyethylene and Saran• . 

• Sontara - A proprietary apun-lac:ecl, limited use fabric. 

SBR CStyrene-butadiene Rubber) - Allo known u Buna-S. Trade
mark names include Solprene9, Plioflex9, and Stenon•. Uoed for 
fabric coatinp and boots. 

Solvent Dipped - A 1love prepared by repeatedly dipping a rlove 
form or 1love substrate into a solution or the rubber in a solvent. The 
rubber is subsequently cured. 



Supported - Materiala containin1 a aubctrate auch u cotton, poly
ester or nylon fabric or Krim which la coated, laminated or impreg
nated with a polymer or rubber. 

TFE (PI'FEl - Polytetrafluoroethylene. Ali example la Tenon•. 

Tyvek - A proprietary, nonwoven fabric for limited UH (e.g., clia
poaable l clothing. 

Vlton - A proprietary nuoroelutomer. H11hly chemically reaiatant, 
but expen1ive oynthetlc elutomer. 
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CXElllC.U. llAltES .um ~ 

-· .U.taldell,U Wiii• 00075070 
ltlh C:WU• Ul -· .U.Hc...U -· -1'7 
1111: CYll: I.OZ -· ..... le ....... -· •1GU47 
1111• CYll: 111 

IW&: Oc•- -· -7141 
1111: Cl.ASS: stl -· •c.•U.a CylDObJdria -· 1111: · Cl•• Z•!letlaJllacioa1tri1•) CI.All: -· Ac.etoaiCrile -· DD07SDSI 
SYN: CLASI: 431 -· k•Coplt...-. CUllD: -IH2 
1111: Cl.ASS: st• 

NAiii: &c.ac7l lrmide -· OOJHt•7 
1111: Cl.ASS: 111 

NAiii: Acecyl ClllorMk CUllD: DD07SHS 
1111: CLASI: 111 

NAiii: krol•ia -· DD1D7DU 
1111: Cl.ASS: Ul 

NAiii: 0c.,.1 .. OcU CUllD: 00071107 
1111: Cl.ASS: 1112 

!WIS• k.171.Utr:lh CUllD: DD1D7U~ 

SYN: Cl.ASS• 431 

-· Ul7l u.-1 CUllD: 00107116 
1111: Cl.ASS: '11 

-· Ul7l ClllorW. -· 00107051 
1111: s-c:u.....- Cl.All• Ul 

-· z.&wfr=•U.-1 -· 1111• (loo 1 ...... 1Mla•) Cl.All: 

-· I rat.• -· 07 ...... 17 

SYN: CWS: sso 

-· _i_.,._ 
CAIRO: 01ssu1• 

IYN: CWS: SIG 
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CKEHICil NAKES AND SYNCllYlll 

NAllE: "-oni1111 l7dr0Kida, .,.,. C.t.lllO: 01su211 
SYll: CJ.ASS: SIO 

NAKE: -.1 .. R,Uoaide, SO• 7111 -· 01SSl216 
1!11: CUii• SIO -· Mrl Metal• -· 00'2HS7 
IYN: CJ.ASS• w -· a.,l &lcoliol -· -71'10 
SYll: CUii• SU -· All.ilia• -· 00062JSS 
SYll: laas••t•• CUii: 145 

NAKE: Aatimoa7 Put&dllori .. CAlllOt 07'471lt 
SYll: CLlola: STO -· Aroclor -· SYll: CS•• Pol7dalor1Jlat1Ml ltpbua.7le) CUSS: 

NA!IE: hiridlA• CAlllO: 
SYll: (I•• Et.hJ'lui81Ae) CUSS: 

NA!IE: luaal Cblorid• CAlllOt 
SYll: (Saa lensyl Diclt.loricle) CJ.ASS: 

NA!IE: lau.aldiab.J'd• CAlllO: 00100S27 
IYN: CUii: 122 

!rUHE: len.a•iA• -· SYN: (Saa billAa) CJ.ASS: -· l,) .. J.nandiol CAlllO: 
SYll: (I•• 1 .. oreiaol) CUii: 

NAllE: Jeune CUNO: 00071UZ 
SYll: CJ.ASS: 2H -· lenze.naaYlf011.7l Chloride CAlllO: 00091099 
SYll: CJ.ASS: sos -· lauanatbiol CAlllO: 
SYll: (Saa Tb.iopbeDOl) CJ.ASI: 

NAltE: lua:idia• CUNO: OOOUl7S 
IYN: CJ.ASI: 147 

NAME: lu.znitril• C.t.lllO: OOlOOo\70 
SYN: CJ.ASS: 4SZ 
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CllEllicaL !IAllES AllD S'lllCll'lltS 

-· ···--l'llh -· a.uocr:LU.lnU. 
l'llh crrtc11.1nw111Jl)ll 1•••• 

-· ·-1 ClllorUa 
l'llh -· •-1 ClllorU. 
S'tlh Clllorw~l leu•• 

-· 1.url Dickloride 
S'tlh hual .cllloride 

-· 2,2•-11u:UD• 
IYN• Er7Urito1 -7d.rU. 

IW!l• lia(2•dlloroei.baXJ) K•~l:L&a• 
IYN• D:Ldl.lazoeU.71 Fomal 

-· lu(Z•clolorouopronll EUier 
IYN• (I•• Dicb.loroiaopropJl EU.er) 

-· 1u(clolo,_.u,1i &oiler 
SYM: .,.-D:Lc.11.lora..~byl Et.Iler 

( ,,_, 11.tl(Z•etbyl~l) P!ltbal&C• 
SYN• D1(2•ecbyl.ll.UJ1) n.cb&lac• 

,,_, 
·-· C7Dido SYN• (S" C7uo&• lrom.d•) 

IWll• lz:a:acecw 
-SYN: -· l~fom 

S!lh cs .. Trillr:a:aacbaae) 

IWll• 11:•:•1-0-
IYN• (So• lloclo7l .... u.1 

IWll• ............. ,1-11-
111h 

IWll• 
... _ 

IYN• 

IWll• 1.3 .. taco..UOl 
IYN• (lea l,3•IU'7lc:a• Gl.,col) 

- -. :: --- ·-·- .-
.':-: -.. -- .--.- :=, :: :; : ; .. - :,.,." .. ,. ____ ,_, ___ ,., ; ,• . '- -· -

; ... - ' 
.. , . 
. 
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CHEMIC.IL !WiES AND ~ 

""111: l•lutuol c.SNO: 
SYN: (I•• a•lut7l &lcot.Dl) CLAU: 

NAiil: 2•1utUOD• -· UH: (ho Hol117l lti17I Zo._) CYll: -· 2•ht .. l -· UH• (lu c ....... ldUJdo) CYll• 

NAl'll: htfl Aeet•t• -· 0012'16' 
UH: CYll: uz -· •·lutrl Alcohol CAlllO: 00071SU 
IYll: l•lutuol CLUll• 111 -· latyl•tn• C&lllO• 001ot731 
IYN: CUSI: 141 

NAHE: lut7l lu.rl Pb.tbalate WNO: 00015417 
SYN: CLUll: U6 -· 1.J•lut71 .... Glfcol WNO: 00107110 
IYN: l,)•lut ... dtol CYll: 314 

NAHE: n•Jutyl Plltlaalat• WNO: 
SYN: (I•• Di•a•bat7l Plathalat•) CLAll: -· )U1:71"iC Acid WNO: 00107126 
S!N: CLAll: 102 

IWIE: Carbolic Acid WNO: 
Hll: Cl•• Phuol) CLAll: 

IWIE: C&%boD liaulficl.• CAlllO: 
SYN: (I•• Ca.rboa lliev.lfid.•) CL.t.U: 

IWIE: CarboD Dilulfid• WNO: 00075130 
STN: CarboD. 118ulfida CLAll: 502 

IWIE: Carboa OxJflaoride CAlllO: 0031"04 
SYN: CLAll: uo -· CarboD. Tetrac.llloride WNO: OOOS62JS 
IYN: Tetraclt.lore11Mthea1 cuss: 211 -· Car'Doa7l Cblorid• WNO: 
IYN: (Saa Pho1 ... 1) • Cl.All: 

NAME: Chloral WNO: 
SYN: (111 Trichloroac1taldebJdt) CLASS: 
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Cll!llte£L !WIES 11111 mamss 

-· Cklor:lae 
11M• -· Clolor._ C,..U. 
l!M:. 11 .. C,-.- ~lorl.M) -· 11!11: -· p-cloloroailiao 
l!lh 6-cblorolMaa•1•• -· 4-cblorohn••ill• 
Hlh Cl•• p-c!lloroaailJae) 

IW!!: C'AloroMu.U 
11M: 

IWll:: p-cl:&loro-a•c..r..ol 
11M1 

IWll:: Cbloroclibroeomie~ 
llllh 

IWll:: 1-cllloro·Z,,•eposr Pro1 ... 
Slllh Cl•• Epic!t.lonbJ'dria) 

IW!!: ChloroeU.. 
11M: 

IWll:: CllloroeU.ae 

""" (I•• 9.iayl Cbloride) 

IW!!: 2-chlorMtllfl V!ayl l ... r 
11M: -· Q.lorofon 
11M: Tri~klora..ci..ae 

IWll:: Chlor~ 
11M: CS•• llotllfl ~lorU.l -· Cbloswtllrl Imm 
SYN: (IH 1-1 ~U.) 

IW!!: ~lo.-otllfl JloY71 z-. 
11M: -· 2-Cb.loroaapbU&l_. 
SYN• 

CAIND• 0771ZSOJ 
CUIS1 uo -· -Cl.\ll• 

c:.&mm: 00107-
CUISI 111 161 -· 001N471 
CUIS1 WH4 -· CUIS1 

Cl.Ill): 00101107 
CUIS: au 
CAIND• OOOJt.507 
CUSS: lt2 Jll 2M. 

CAINDI 00124411 
CUIS: HI -· CUIS: 

CAIND: 0007SOOS 
CUIS: Hl 

CAIND: 
CUIS: 

C'51111: 00110751 
CUIS1 261 HZ 

CAIND1 0006710 
CUIS: HI 

CAIND• 
CUIS: 

CAINDt 
CUIS• 

CISlll: OOI0730Z 
CUIS: 261 161 -· -ISl7 
CUIS: us 
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CHEMICAL IWtES &ND mom1S 

IWtE: Cllloroa.pbtbalea .. (di io-n> CAlllO: ZS51164:IO 
IYll: CWS: Z65 

IWtE: Z•Cllloroplluol -· 000f5571 
11N: CWS: 316 Z'4 

IWtE: 4-Cl>lorop.._rl fturl ICller -· 070057U 
1111: CWS: au 1•2 

......... S•Cllloropruo -· 11N: (I•• AllJI Clll.,.ido) CWS1 

NAKI: 1-cb.loropropae -· 00540545 
llll: Pron! Claloru. CWI: Jn 

IWtE: 3•C'aloropropiooitri1• -· 00542717 
11N: CWS: 212 431 

IWtE: Chloro•ulfODic kid CUNO: 07710945 
IYll: CI.&SI• J70 504 

NAKI: C'ar•lc kid CUNO: 1111S74J 
IYll: CWI: 170 

IWtE: Citric Acid CUNO: 0007712• 
SYll: CI.&111 SU 

IWtE: Citric Acid, <>OS CUllO: 00077121 
IYll: CUii: SIS 

IWtE: Creoaot• -· OIOOU .. 
IYll: CI.&SI: 212 116 

NlK!: ••Cruol CAlllO: 00101314 
IYll: CWS: 212 316 

MAKE: Cr•aol• CAlllO: Dl31t77S 
IYll: CWI: 212 116 

NAii!: Crot.ODl 14-.b,ch ' CAlllO: 04170305 
SYll: 2•1ut.eaa1 CWS: 121 

NAii!: - CASllD: 000Hl21 
IYll: l•Metbyl ltbyl l•a .... CUii: HI 

NAME: CJuoau. CASllD: 00460195 
IYll: CUSS: sso 

llA!!E: CJ'ano&•D lra9ld• CUNO: 00506613 
11N: Ir-be Cylll.Ue Cl.US: 215 sso 
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• 

' CllllllCAL NAltU .IND ~ 

-· CJuoa.ea Clilo:rida -· 00506774 
1!111 Clllo•U. CJ'..U. CWll: zu sso -· C,Cloh•s•• -· DOUOl27 
1111: ·CL&ll: ztl -· CJololtew-1 -· DOIOllSO 
1111: -· >U -· CJc.lH•xaoee -· DOIOHU 
1'111• -· ltl -· Di•iae -· S1N: (I•• IfJd.ruia•) CWll: 

llAllE: l.Z•Diaa~buti• -· S!No (See Ecbylui..d.i...taa) CUii: 

IL\HZ: 1.2-Dibromo•J•c.hloropropua• -· 0009612& 
S!N: CLUI: HZ 

llAKI• 1,2•Dibro.o9t~ c:AaD: 
1'111: (I•• &lllJl.a. Dibromide) CWll: 

NAie: Dibz:s: re.Mae -· S!N: (S" llo•IQ'I- 1-l CWll: 

NAie: Di-a•bG~thalac.s -· 00014142 
S!ll: a-lac.71 . lac.a CL\11: U6 

NAie: Didl.lontisnsa• -· 15321U6 
S!ll: CL\11: Hl 

NAie: 11 2-Didlloro'D.aa ... -· aootsJ01 
Slll: -· Hl 

NAie: 1,3•Didl.1o~··sea• -· 00541731 
Slll: -· ... 
NAie: 1,4-Didllorobea..aa -· D0106467 
1!11: CWll: ... -· Didlloroll:r.._.U... -· -7517• 
1!11: Cl.UI: .. , 
-· 1,4•D1cllloro•2•~ ... -· 00110576 
1111: Cl,UI, Hl 

-· Didllo:ro4if laoto911Cbaae -· S!N: (le•,_ 12) CUA: 

·.•. ( 
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CHEHIC.U. !WIES »ID ,,,_ . 
NlKE: DicbloroetUD.e c:&mD: 01300Zlf 
IYN: Cl.All: H1 

IW!E: l,Z·Dicllloro.tt.aae -· IYN: ca .. Et11J1 ... DiclllorU.> CWI: 

IWll: 1,l•Dicbloroet...._ -· IYN: (loo EcllJlf.Cuo Diclllorf.Co) CWl1 

IWll: Diclllorootllae -· l!lh ·(lu D1clllorMtlrJ1 ... (all U.U.)) CW11 

NAiii: D:lc.hlyoetbylu• (all U••n) -· UUJSOZ 
SYN: Dichloroetb ... Cl.All: H1 

IWll: traaa•l 1 Z·Dichloroetb7l ... c:&mD: 001SHOS 
IYN: CW11 H1 

NAiii: l,l•Dichloroatb7l.a• -· SYN: (S•• ViAJlid.._e Cblorlde) Cl.All: 

IW!E: l 1 2•D1c.hloroetb71 .. e CUNO: OOJ40St0 
SYN: CWI: zu 
IW!E: 2,2 1 •Dicbloro.dl71 &c!Mlr -· 00111444 
IYN: CWI: 141 HZ 

NAiii: Didlloroetb7l fonal -· SIN: (I•• li1(Z•chloroetbo1E7) lledaaae) ·~· 
NAiii: Didlloroi1opropJ"l ltber ·-· 00101601 
IYN: li1(Z•c..bloroi1oprop7l) Iii.er CWI: 2•1 2•2 

IWIE: Dic:.hlor••tlla.• -· SY!h (S•• K1th7l.a1 Chloride) CWI: 

NAiii: 1,.•Didaloroeetb7l_I~ -· SYN: (S11 li8(clt.lor09etb71) It~) CWI: 

NAii!: 2,4•DichloropbaD01 Cl.IND: 001201,2 
SYN: Cl.All: H4 S16 

IWIE: Z,6•Dicllloropb.eaol C&INO: 00017'50 
SYN: CWI: H4 '11 

NAiii: Dicbloropbeaylaraiae CUllO: OOIHZH 
HM: Pbu7l Diclt.lorouliaa CWI• 4'1 

NAiii: l,2•DicbloroprDPGM -· 00071175 
SYN: Propylaaa Dicblor141 CWI: HI 
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l 
CllEltICAL !WIES AND ~ 

-· -· UUl1'7 
mh -· :161 -· Dicll.loroprepma,•·D~oaupas; .. 1 -· _,lH 
m: 

. -· :161 -· D1clllonp1i1J ns(1) -· -SZUI 
1111: -· :161 -· 1,J•Didalor.,r•,••• -· OOS4Z756 
SIN: -· :161 -· Di(Z••"'71~1) l'll ... la .. -· llll: Clea Ha(Z·•"'7-1) l'll.._laca) -· -· Dietll.Jlaiu -· D010Hf7· 
SIN: -· 1•2 -· DiaU7lanJae e&mm: OCl'U4ZZ 
m: -· '61 -· 1,4•Di•U1Tl ... DioirJ.d• -· 11N• (Se• 1,4•Dloz•ee) -· -· l,Z•Diaell71117dr .. iaa -· OHlSIOl 

""' -· ZIG 

' NAllE: O,O•Diotllyl l-Koell7l Di~ -· DJZUSU \ SIN: -· --· Di•tllJ'l-p•aitio;h~l .......... -· 00311'SS 
11N: -· - "I -· D.l1tk7l biUlac.e e&mm: 000""2 
SIN: -· --· DJhept7l ftllalah -· OS'4121S 
SYN: -· U6 

-· Dill.~&fnl• -· _., .. 
11N: -· 271 

-· Dllao ... 071 S.- -· DOlDN» 
SIN: Z,6•Di.otllyl-6•bapt ..... -· Sil 

NAiii: Dlla .... 071 l'llt¥1 ... -· 0001405 
1111: -· --· DUaoc071 l'llellalau -· 11S5'ZH 
1111: -· -
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CHEll!Cil IWllS AHll l1llClll!llS 

llAl!E: Dif.aodeef l Pht.Ulate CUllD1 Z67U-
llll: Cl.AU• UI 

NAiii: DS.UODOllJl 111.t.Ulata -· wsn20 
l'llh CUA• UI -· lll•opnpJl ltUr -· 1!11: c ... Ioopnnl •-> Cl.AU• 

llAl!E: DS.hopronl J"l•ropbol,Uw CUND1 -SSt14 
1111: Cl.AU• ---· DW•tbJl•iM -· 00124405 
m: Cl.AU• 142 

NAiii: alpha 1 alp1:aa-Diaatb7lffu7l lfV•n&!.4e -· -out 
SYN: Cl.AU• -llAl!E: Dt..etbJlfora.111da CUND: 00061122 
SYN: Cl.AU• 1Sl 

IW!E: 2,6•Diat.tby1•4•b91>tuaoee -· SYN: (Saa Diiaobutyl letoaa) Cl.AU• 

!W!Z• 1,l•Di.94tbylb)'dra&ine -· 00051147 
IYH: uas,.atrlcal•Diaatbylllydr .. iae CWSl1 2IO 

!W!Z: a,.•D.S..tbylll.Jdraaiae -· SYN: (Saa 1 1 2•DiaetbylhJd,ruiu) CUii: -· UASJW•triul •Dt.etby lbfdl'UU. CUND: 
SYN: CS.a l,l•Di99tb7lbJClruill9) CUii• -· l,2•DU..thJlbJdraaiae CUND: OOS407SI 
SYN: a,.•Di•"lSJ'lll:rdruLu ct.All• 210 -· alpba,alpba•Diaatb7lpbenatb7l...S.. -· OOWOH 
SYN: Cl.AU: 141 w 
IW!E: 2,4·DiaotlSJ'lpb ... 1 CUND: 0010S67t 
IYll: CUii: Sll -· DS...tbyl l'b'tlaalata CUND: 001S111S 
m: -· U4 -· Diaeth7l hlfata -· 00077711 
m: • CWI: S07 

IW!E: Dia .. llJl l•lfoda CUND: _,,., 
SYN: CWI: sos 
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CllEll!Cll IWtU olllD nNCIMll 

NAllE: D1Don7l PkcU.lata CUllO: -"· llN: CL&A• 226 

NAllE: Di•a-oc17l ft.i!&alat• CUllO: 00117'40 
llN: . CWll• 226 

NAllE: 114•Df.m:a• CUllO: 001Utll 
llN: 1,4•D1•"'11 ... Dloo• .. CWll• '171 

NAllE: Dip._l•IM -· 00142147 
SYN: c:wn: 142 

NAME: Ditbio;holpboric A&J.• CUllO• 
1'111: Cl•• T•tra•tb714ithLopJ1op ... plla'&e) CL&A: 

NAME: Diud•CJl ft.tkalate CWlllh OJ641Z02 
SYN: CUii: 226 

NAME: Ep:l.Uloro..,.._b -· 00106111 
SYN: l•Cb.1oro•Z,J•9poaJ Pza,ee• CUlll: Z7S :6z --· &17<bdtol ...,..u. CUllO: 
1'111: <••• z.z'•lioair ... > CUii: 

NAllE: , ...... CUllO: 00074140 
1'111: CUSS: 2'1 

NAllE: ltllaaOl CUllO: 00064175 
SYN: &tbJI olcolool c:LUa• Jll 

IWIE: ltb.aol, so-70I -· 00064175 
1'111: EtbJI Ucollol CUii: JU 

NAME: lthuol, >7ft CUllO: 00064175 
l'IN: lt.la7l Alcolwl CUii: 311 

NAME: ltb.anol•Sa• CUNO: 00141435 
1'111• 1•Uiaoetbuol CLilll: 141 Sll 

NAllE: ltb7l AUUte CUllO: 00141716 
.m: CUii: 221 

NAllE: ltb7l kzTl•t• CUllO: 00140115 
SYN: CUSI: 22> 

NAllE• Etb7I Alcollol CAlllO: 
1'111: Cl•• ltU..ll CUSS: 

NAllE• ltlarl•IM CUii!: 0007504 7 
l'IN: _ .. ...,.1..- CUSS: 141 
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CllE!llCAL !WIES lllD ._ 

-· ltbyl ....... CUllO: 001-14 
Qll: cusa. zu -· IC!irl ~-- CUllO: 00107UO 
1111: . CLlll• 2U 

NAiii: 1-1.U..U,!Mrt=• -· 11'111: ( ... 1-... l cu.II• -· ltlrfl- ·- c:mD• 
Qll: (loo ltlrfl- DA-) CUA: 

NAiii: l•h11 ... ci.mw. -· IYN: Cl•• ltbJl.... Diclilort.19) Cl.Ill• 

IWll: li.b.71•..S.i•:la• C&lllll• 001011U 
SYN• 1,2•Di8aiacMt~• CLISI: 144 

MN!E: IChJl .. t Dl'O~i .. -· \001061)4 
Sfth l,2•Di'Ol'W9tbule, ltllfl_. 11 , .. CLlll: Hl 

IWIE: ltbyl .. • Dicklorid.e -· 00107062 
IYN• 1,2•Dicll1oro.ds.u•, 1"71- Q.lws.M Cl.Ill• Hl 

IWIE: l't.tl7la• Glrcol -· 00107211 
ll'llh Cl.Ill: '14 

!Wm: li.b.71•• OUM -: -75211 
Qll: au. ... Cl.Ill: 275 -: lcllyl•J.aiui -: 001.51564 
SYN• &ai~icli.M CLlll1 174 142 -· 1•1171 ,_ CAllll: 00060117 
1111: CLlll: 241 -· l&hylU .. o Diclll .. SM -: -7SS41 
1111: l,l•Dic.bloroe~ CLlll: Hl 

.,_, 1n,111o~u•• CUllO: _,.sz 
11'111: CLlll: .-
llA.'11: l&hyllloU.._U_ -· -:ISOO 
11'111: CLlll: U2 

IWIZ• n_,IM C&lll>: . 0771%414 
S'llt: CLlll: »Cl -· FonaUUJM, CJJ'S CUllO: ooasoooo 
1111• 1onalia CLlll: 121 
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CllElllCil IWIES "8> llNCllTlll 

NAl!Eo Fonalia -· ""' (I•• Foruldalt.7'11•, cJOI) IMll• 

IWIEo Foraic Acid -· -116 

""' ......... Acid IMll• IOZ 

IWIE: Fr•• Tl' -· D00711S1 

""' Tr1U.lorotrifluroeUue CMll: HI 

IWIE: J'rMll 'nlC C:Ullh S711Ult 
11N: 1,1,2•Trlcll.loro•l,2,2•trlfluoroe~ CWl1 HI 

IWIE: Freon 11 -· 0007SH4 
IYN: Tric.blorceonofloor...t"-9 CUI&• HI 

IWIE: freoa 12 -· 00075111 
SYN: Dic.blorod.ifluor09etb1ae C:WI: HI 

NAllE: ,,,.. .... CUllll• 00110009 
SYN: J'urfv.ra CUii• 177 

!Wit: J'urfural CUNO• ooatlOll 
SYN: CUii: Z17 112 

IWIEo Ft.&.rfura CUii>: 
SYN• (S•• Furu) C:Wlo 

NAllE• Guolia• CUllO• 01006619 
SYN• c:wlo zn zn 

-· Glycid&ld•byde -· 00765'44 
SYN• CWlo Z75 112 

NAllE' Rept.&n• CUNO: 00142125 
SYN: C:Wlo Zll 

MAHE: Hexac.hlorobaa.sen• CilNOo 00111741 
SYN: CWS: an 

NAllE• R~cblorolNtadt ... -· 0001711, 
SYN: C:WS: 2'1 

IWIE: Haxac.bloroprope.&9 CUllO• 01111717 

""' CWS: HI 

IWIEo lax.aetb7lt•trapboap1Llte -· 00757514 

""' 
• CWlo HO 

IWIE: Rax .. atbylpbo1pbciam141 -· 00610319 

IYN: CWS: ISi HO 

' 
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' 
CREllIC6L IWIU .uGI 1-.S 

-· ..... C&IND: oouos.u 
nN: CUii: zn -· llJdruia -· 0030Z01Z 
nN1 Dl•fM .. c:t&ll: uo -· .,...-, J0-7111 -· 0030Z01Z 
nN: Di- CWll• uo -· .,.....u .. ,,.-· -· 171471110 
nN: CWll• 1711 -· ~o:r:lc ks.I, CS01 -· 17141010 
l'fth. CUii: STO -· JfJdroclor:Le AcU, IO•Jlll -· 07147010 
nN: CUii• J10 -· XJdrOCJ'•ie MU -· 00074101 
IYN: CUii: Zl.5 :sso -· RJCl.roflaoric KU -· 07H4Sts 
nN: CUii• 170 -· IJdroflaoric. MU• C30S -· °'""" nN: CUii• 170 -· "'9.roflaor:lc AcU, SO•'lft -· 07-stl 
nN: CUii• 170 -· .,... __ -· 07722141 
nN: CUii: --· BJdropa Peruida, S0•70I -· 07722141 
nN• CUii• --· .,....--~· -· lnl: (lu .._,._) CUii: -· .,...._ hlf W. -· 07713064 
lnl: CUii: ISO -· lrd--- -· 00123311 
1111: CUii• 490 

IW!Z: ~. - -· OOU»ll 
nN: CUii• 490 • -· I-1-cne -· DOU3tZ2 
1111: CUii• Z22 
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CHEMICAi. NAllES AHl1 ll?llOll!1IS 

NAllE: l101Nt•• -· 1111: (I•• l1obat7l ... ) CWI• 

NAii!: Iookt71 &lcoMI C&llD: -71UI 
1111• . CUii: 111 

NAii!: 1.-.,1 ... C&llD• 0011S1_17 
1111: J1obt&uu CWI: DI 

NAllE: laooctlP -· IH"MS 
IYN: CWI: 111 

NAME: laopeata.•. -· -71714 
1111: 2•Netb7lbutaae,·11.117ld:l8e~t.a...._ -· DI 

NAME: t1opboran• -· 00071St1 
IYN: CWI: 1'1 

NAllE: Jaopr ... -· 00071715 
SYN: Cl.All: 111 

NAllE: Iaopronl Alcolaol C&llD: -7HO 
SYN: CWI: 111 

NAii!: l•oproprl•ia• CUllD• 00075310 
t SYN; Cl.All: 141 

NAllE: l•opronl ltb•r CAINO: 0010120) 
SYll: DtiaopropJl ltber Cl.All: 141 

NAME: t101afnl• CAINO: 00120511 
IYll: CWI• 171 

NAME: JP•4 1 Jet hal -· Ht01Zt1 
lnl: CW11 2tl 212 

NAllE: tero1u1 CAINO: OIOOIZ06 
SYll: Cl.All: Ill Ill 

NAHE: Llcttc lci.d CAINO: 0007UJ4 
IYll: CWI• 103 nz 

NAllE: Lnl'iC lc.1' CAINO: 00143077 
IYll: CWI: IOZ 

NAllE: U.-0111• • -· IYll: CS•• NapbtU, v .••• •> CW11 

NAME: tlaletc Ac.id -· 00110117 
IYll: Cl.All: 106 

( 
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' 

CRE.~lC.U. 1W1U i1N11 ~ 

-· tl&loaicril• -· 0010t173 me. rtopaa• Diaitril• CUU: 431 -· ... •llan7laa.l&n:Ue !:&mm: 001Utl7 
n11: ·-· 431 -· ..... - -· 0007U21 ' 11111 -· Ill ' -· lle-•l>Pl a.Di 
me: (I•• Ket.1l71aercapca) -· IWt!: hUuoic A.old -· me: (I•• Fona1c Ki.II) -· IWIEo lle'tMIJ,ol -· -7511 
S'fH: llet.b7l · Alco1Mll -· 311 

IWIE: ll•t.Mnol. <>O'l -· _,,'1 
me: Ke'tbyl Alcoltol -· SU 

IWIE: h&Jaenol, >70I -· _,,'1 
me: lleclrfl Ucobol -· 311 

MAHE: ... ...,1 u.-1 -· me: (lee Kecb.ual) -· IWIE: Kec!l:rl-.tae -· 00074HS 

""' lfaa••CbJl•U... Cl.Ill: 161 
\. -· Z•!let.1l7lasirldt.a. -· 0007SSSI 

11N: 1,1•PrDp71.a.£a£ae CLUI: 174 142 -· hcb7l lroai .. CAINCh 0007 .. ,, 
11N: l1:as saci.-. CLUI: 211 

IWIE: l•ftecbyllnltadJ.a• i:ulCI: 
11N: Cl•• 1,3•P .. t.Mliu•) CWI: -· Z•ht.b'fllMihalt -· S'lll: Cl•• Iaopuuae) CLUI: -· .... ...,1 Clalorille -· 0007U7S 
me: QloroMU... -· 211 

-· ... clrf 1 ci.1 ... - -· 00071.SH 
S'lll: 1,l,l•Triclll.or09cbaa9 er.us: HI 

• -· 9eCbJ1 Cklarofomace -· 00071111 
ll'IK: CWI: :111 
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CHEMICAL NAMES AMD S~ 

IWIE' Mec.!af lc~ lolluaa• CUNQ: 00101172 
Hll: CUii• lt1 -· lletb7l ... lrt191d• C&INQ: 00074HS 
1'111: Dibr,...tU.. . CLAll: Hl -· llot1:7l ... ClllorU. CUNQ: 0007Sot2 
1111: Dlclllo-- CUii: Hl -· 41 41 •Ketb7l....SiADJ111La CAlllO: 0010171' 
1111: cr.&SS• 147 

IWIE: l•Matb7l Etbfl l.....a• CUNQ: 
1111: (I•• CU.U.) CU.SI: 

IWIE: thtbJ'l ltb.71 latODe CUNQ: 00071tSS 
1111: 2•1utuon• CWS: Sil 

IWIZ: KetbJl Etbyl htoa.• Peroaid• CUNQ: 01'312:14 
1111: CWI: soo 

IWIE: Mac.b7llli7d.ru1Ae WNO: 00060:144 
1111: CWI: no 
IWIE: llac.b7l J:odid• -· 00074114 
1111: CWI: Hl 

IWIE: Methyl laobut7l I•~• CUNQ: 00101101 
5111: CWS: Sil 

IWIE: llatbyl l•ocr••c.• CUNQ, oon•n• 
1'111: CU.SI: uo 
IWIE: 2•M.tbJllactoa.itrila C&SllO: 00075165 
1'111: Acatoa.a C7u.obyd.ri.a CU.SI: 4'1 -

IWIE: Matb.Jl••rc.apta CUNQ: 00074131 
1111: Kac.b&aatbiol, Tbi09lltll.uaol CU.SS: 501 

lWIE: thltbyl Katbac.zylac.a CUNQ: 00010626 
1111: CU.SI: us 
IWIZ: 2•Katbyl PJT14t.ae CUNQ: 
1111: (I•• 2•Picol1Da) CUA: 

-· 1111L•ra1 lpt.riu CUNQ: 08052413 
1111: • CUii: Ztl 

llAllE: llolloetb7lulao CUNQ: 
1111: (Seo ltbfl .. lao) CWI: 

( 
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' 

~IClL IWIU »Ill mamlll 

-· 11oo-U,l•lae -· mt: (le• locllJl•IH) Cl.Ill: -· ....... 11 .. -· I011Dt11 
~: CLlll: l6Z -· ..,._, •·•·• r -· OMSJ324 
mt: LipwlM CLlll• 111 -· Mtop•tm -· OIMHIZI 
mt: CLlll• 111 -· Nickol C..~1 -· """" mt: CLlll: JSD 

IWtl: Nit:ric •dd. · csos -· DHt1372 
mt: CLlll• J7D -· Nit:ric k.:Ld 1 3D•7DI -· DHt7'72 
mt: CLlll• J7D 
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