PDHonline Course C181 (8 PDH)

OSHA'’s Guidelines for Hazardous
Waste Operations & Emergency
Response (HAZWOPER) 8-HR

Refreshev.by2in b

2020

PDH Online | PDH Center

5272 Meadow Estates Drive
Fairfax, VA 22030-6658
Phone: 703-988-0088
www.PDHonline.com

An Approved Continuing Education Provider



http://www.PDHonline.com

HAZWOPER G-FR
Refresheriiaining

Vieetingr@SIHASS
GuicelinesHion
IHazardeusP\Wasthe
Operations ane
Emergency, RESPBNSE
(HAZWEPERY)
Refresher liraining

i s MUY =
s

pp—

s | g == = ==
F L_‘J 5 '—‘_
- A el W )))‘ )
T ) (m e E umﬂfﬁi'ﬂﬂ IIIIII II - U U —

© 2009 Jim Newton



AdciuenaINE Elfd

— WWW.0Sha. oV


mailto:flnewts2002@yahoo.com
http://www.epa.gov/
http://www.osha.gov/

-1

it

\ ‘

RS
m Ir|I|r g

Rt 9 N\
b\ A

iy

~ 'ﬂ/.a:nﬁ’f:'

i, N . S —
y AL & i) - i¥ N uumun

%h

\ ) —

I"‘
i
r L

{
U.S. DEPARTMENT OF HEALTH AND HUMAN SERVI(}?
Public Health Service
Centers for Disease Control
Natll‘)nai Institute for Occupational Safety and Health

A

I(
’fr’ l_ h/}”“L1:

i HH

—l I IIT')K\. o



[prifee]tleilor)

tlAZV\}‘OPER pregram

& Meet the requirements of't
HAZWOPER 8-hr refresher
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ACERGE

€ TopIcs| tor e CoveEred
lLesson 1z HAZVVOPERMEGUIANORS
Lessom 2: plezlfels iziegsie] elU)fp)e)

OPERALIGNS

Lesson 3: Planning and

- rchlfJJ/dEJJﬂ

Lesson 4: Site Emergencies
) Les%on 5 Site charactenzatoen
_ '"lLLesson 6: Site control

Lesson 7: Personal protective
egquipment

Lesson 8: Alr Monitoring
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_esson 9: ViEaIC2UNEREE e
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OVERVIEW,

S OSHA estanlisnead
HAZVWWOPER

reguias FJJfS N
response to Congress
passing the
Superfund
Amendments and
Reauthorlzatlon Act
(SARA)\un 1986

1

™ - \DOT '
¢ Begins with 40 or 24 -
hour training and CERCLA
Includes annual 8
hour refresher

)

training
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Lig) olfeie)rzing)

[tIen anaranaly/St
¢ (d) SXe control

¢ (e) Training

t.rﬂ(f) Medical surveillance

Py

U



SECUONS(EFagErZ)
(NG} CONILIGISFANCNV O
¢ (h) Moniterne

¢ (1) Infermationall progiams
| ~ . .
¢ () I;I'a\ndllng drums, and contalners

¢ (k) Decontamination

t.rﬂ(l) Emergency response by,
employees at uncoentroelied
hazardous waste sites



SECUBRSNIFAUENS)

¢ (M) lllomination

+ (n) Sanitation at tEmeoraiR
Workplace

1‘!'I'J'(O) NEW technolc gy, pregrams

-F-(p) C‘értam operations conducted
under RCRA

ﬁ(q) Emergency response programnitte

hazardous substance releases



1~TSD?F operations
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S EEVASYSIEN)

INte Wokk: grotps InFSUchraipannes
that each employee of thENVelie
group Is designated tor e 0SERED
)Y ét-\least one other empleyeeiiprthe
Work @roup N order te provideraee
fassstance to employees’ | it
of an emergency. 29 CER
1910.120(a)(3)

A SyStem: Oif OrganizZing EmeleyEES
e



Clean-up opera
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AN OperationWinereNazateus
Substances are remeVved; il
Incinerated, neutralizeds St r.' ‘J'
cleaned-up or in any. oth
procéssed or handled with
ultimate goal off makingt
for people or the enviror
CFR 1910.120(a)(3)



DECONTAmInauel]

The removall e hazaredeus

Substances! fifem empley/Eesraiicstigell:
equipment tor the extent NECESSa/ALo

preclude the eccurrence: of
foreseeable adverse health e
29 CFR 1910.120(a)(3

|
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oy

faeirs.



I—I

EMECENCYNESPONSE:

A rESPONSE ENOKE BY/AEPley/EECSHT
outside the Immediatée Elease ares
or By other designated ESPrREERSHO
an occurrence Whnlchr restiits; eris
likely:to result in a LJ-FJ’CF ptrelied
release of a hazardous sulbstanc
jeF’R 1910.120(a)(3)



Instances not defined as
EMEGERCY ESPONSE:

& |ncidenital releases) oithazardeus
SUBbStances WhEre the stlsstancercan
pe apsorhed; nevtralized o
otherwise contrelied at the e ol
release by employees iR tihe
Immediate release area o1y
maintenance persennel:

¢ Releases of hazardeus SUBRSTANCES
where there Is no potential salety o
health hazard. 29 CER
1910.120(a)(3)
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(A) any  puilding, stiticttirEssnstali2iioens
equipment, pipe o plpellne (Irieltielirie
any pipe into: arSEWerr G pulicl/AeWiHES
treatment Werks), Wells pit pend;
lagoeoen, Impoeundmeni; ditch, Slenage
container, moeter venicles relling stocks
or aircraft, or

(B) any site or area Where a hazakeeus
substance has been deposited; stered,
disposed of or placed or etherwise Come
to be located; but dees not Include-any.
consumer product In consumer Use or
any water-borne vessel 29 CER
1910.120(a)(3)




Individuals wia

or discovel felo)lls sitje)sitelplca
release and Ve peerrtrainesd
to Initiate an JENCY. FES]

sequence by notifyil g/"
authorities of the relee
ﬂ1910.120(q) (6)(1)



HazZadeUSHaEl el SHESPORSE
(IHAZIVIANDEZI

An erganized group; ol EMpleyEES;
designated by the emplieyerisWherane
expected te perfermwerk terhandle ane
contrel actual or poetentialiNeaks eIFsPIllSIel;
hazardous suldstances requiinerpessisle
close approeach te the sulstance. eteam
members perferm respenses te! releases o
potential releases of hazardeus; SURSIERCES
for the purpese of contrel or stabilizatien G
the Incident. A HAZMAT team IS net a fike
brigade nor Is a typicalfire brigade:ra:
HAZMAT team. A HAZMAT team, ReWeVer,
may be a separate component of a fire
brigade or a fire department, 29 CER
1910.120(a)(3)










B

& Any biclegic agenittand othERCISEASE
causing agentiwhichraitEIEIEaSE
Into the envireRImERt ane UPen
exposure, Ingestion;, InRaiaben; o
assimilation’ Inte any/: Persen; Willsex;
may yeasonably/ be anticipatec o
cause death, disease, behavieral
abnormalities, cancer, geReuic
mutation, physioclegicalimalitnCienRs
or physical deformatiens In sUch
persons or their offspring.
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SAWASTEe

(B) Those sub
haza
29 CF

7N - 4
=7

opplo)lpleitieln) e ek
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Any operation conductediwithin the
scope’ of this standat

|
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Health hazard

A chemicall, mixture: off chemicals G ar paegERNGN;
which there! 1s; statistically/ sigRiiicanireVidERCENIZSED
on at least ene study, condicied IRracCorE2NCENVIb
established scientific principles that actteroiFchionic
health effects may ecCUK IR EXPOsEd eipley/EEes:

Includes' chemicals whichi are: Carcinegens; toxIcror;
highly toxic agents, reproductivVe toXIns, IHitanitsy
corrosives) sensitizers, hepatotexins, nephrotoxms
neurotoxms agents which act on| the NEMEtOPBIELE
system, and agents which damage:the Iungs; skin;
eyes, or mucous membranes. It alse Includes siress
due to temperature extremes, 29 CER
1910.120(a)(3)



Lab
(G |
12
=
(®X
195
=
(D
(2
Iﬂ.
O
(=
(V2
(—
|®
=
( h)

mmead)

12

125

—+
:_
_/—\
\»
I_ —
L
| —

em"rra'tbn oJjj Zlnly/
/AJrlrJF SURStaRcCE



atmdspheres WHErEe t
of on\gen Py velume: |




POSUIE Jlrm\

Permissinle expos
(=5

The exposure; Inhalatieonrerrde el
perTnJSS|bIe exposure imit Speciiiead
in 29 CFR Part 194C SubparitsiGiand
2, 29 CFR 1910.120(a)(3)



Publisihied exposiielevel

TThe expoesure limitsy puklishedin=NIOSH
Recommendations e @cclpaenRaIN= Ealib
Standards* dated 1966, WiICINS
INncorporated: Dy reference as specliiieaNn
Sec. 1910.6, or Iif ReRE! IS SPECIHed; e
exposure limits published IR the Stapdanes
specified by the Amercan Conference: oi
Govermmental Industrial Hygienistsinthe
publication “Thresheld Limit\Values and
Biological Exposure Indices for 19687 -667
dated 1987, which Is Incerpoerated By
reference as specified in Sec. 1910.6, 29
CFR 1910.120(a)(3)



POSTEMEUERCYNESPHONSE

TThat pertien Gl an eMErGERNCY FESPORSE
pPerfermead aitelF theNmmediZeriEaiNoiRe
release pasrveenrstanllizecdioielimipeiedr2ne
clean-up off the: site has BEguiR- NP eS
EMErgency. respense IS PeErfeRmEd N 21
employer’s ewn; employeesiwhe Were Pl ol
the Initial emergeney. FEespenRse; s
considered to’ Be part eff thiernta GESPeRSE
and not poest emergency. FESPORSE:

However, If a group off an empleyersrewn
employees, separate frem the greup
providing Initiall respense, pPerfiorms the
clean-up operation, then the separate greou|e
of employees would be considered to e
performing post emergency. respense and
subject to paragraph (q)(11) of this section,
29 CFR 1910.120(a)(3)




responsibility ar

con‘t?—cil 29 CFR
y




pllef eifilelzll eip) i)
NICY/ FESPBNSEWIIE,
| /(ur controlling|t

19 \Q\120(q)(3) |
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L fleiZzifelot)s

SPONSIIENLORLIIE

employer anadhas the authenty/sand

knowledge NECESSaRy o ImplEmeER e
site safety and healthiplan ancdiveriiy.
compliance with applicablersaiety and
healfh\requirements (alsor may. e refered

_'to as the Site Safety and Health Officer,
SSHO), 29 CER 191.0.120(a)(3)



SimallmduantyAaEnEeio);

A JENEratol Oitnazad OUSAVASTIES
WhHo Rk any: calendamoenia
generates 0/ More: thian 15000
kilograms (2, Cf’Junds) O
hazardous waste in that moenihy, 29
CFR'1910.120(a)(3)
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Uncontrolled haZalit olSaWaSIE
SIie

& AN area ldentiiied as antuncontielied
waste site by a goeVvermmeni2ioe e
WREre an accumulation: eithazardons
substances creates a threat terthe
health and safety: off Individtz2lsS ek
the environment or both. Noermeal
operations at SID sites are nei:
covered by this definition, 29 CER
1910.120(a)(3)
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program IS not reguired under
program.
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& |dentiiy  salety aipeNg

¢ Evaluate saiety and-healtiaNezei s

¢ Controel safety and healtasazares

¢ Provide for emergency, rESpPensE ol
haza?\gous waste operatio

1 1
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SHPE
& Organizational structune

& Comprehensive \/\/JmoJrln

& A site-speciiic healthraned saiety plan
& A Safety and hea L tralning pregiein
& A meéllcal survelliance progreim

¢ Standard operating precedures f
health and safety

SiHENLS

(
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program elements

¢ Make- written program; availainl
contt raétor Subcontractor, emj

/OSHA personnel and otﬂe,r
~and local agencies




SHP
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+ Outline a s cl |
ities of sl Jgerwur; ?lmrl JJJoyees

responsibi

+ Name a generall sup 'v‘s Ol vvho divects all
hazardous waste op

+ Nam‘e*q site safety and health supenvisor

7
¢ Lines of authority, responsibility and
_ eommunication

€ Review and update structure as necessary



¢ Detall training requirements

&Address drum and container handling




(b
-
2
(2
(@

¢ Personall pretective equipment to b
by ena\ployees for eachi site task

/
¢ Me{/dlca\ surveillance reguirements

¢ Frequency and types of alr moniterng,
personnel monitoring and envirenmental
sampling technigues and Instrumentation
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Site healtr
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+ EMErgency response prog

< Spill_containment pregram:

* Mus\tﬁae Kept on site

* Pre—én\try priefings MUuUSst e’ conducLEaN o)
all‘personnel

& Effectiveness of plan shalll be periodically
evaluated



Hazardous

evaluated to Ic \
hazards and! to de Srmir
appro}orlate safety and he

_‘procedures needed to prot
employees from the |dent|f| ol
hazards




oS

S|l

ﬂ)
:“_
Lab
Iﬂ
0 )
( D
'.2
U 'ﬁ
E
—

¢ Preliminary, evaluation| pror: te site
entry by a qualified persen

¢ More detailed evaluation aiter inisifsite

enTry

y
& Hazard identification of sUSpect
-~ conditions that may pose inhalat
skin absoerption hazards that are
Immediately dangerous te life or health
(IDLH) or other conditions that may.
cause death or serious Injury.
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ile)p) o)f






Present sta IPIITIESTOIf EMERYENCY ESIIBNSE
teams

JOTOQE’T"E

~safe for startup

+ Risk identification

+ Employee notification of chemical, physicall and
toxicologic properties of each substance



+ Explosion sensitivity and flammaiainlity

+ Oxygen deficiency
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Appropriate site controll procedures
shall lﬁ}e implemen a@ e cOontrel
employee exposure torhazardoeus

substances before clean-upworkscan
begin



Site contrelf elements

¢ A site maj

# Site Work Zenes

¢ Use of the “hudady system=
¢ Site communications

3 .
¢ Standard operating procedures
safe work practices

& |dentification ofi nearest
assistance



29 CER YN0 20(s)
Frzialirle

All empleyeesiwoerking GRrsite
ExXpPosed e hazardeus sUSiZRCES;
health hazards oer Ssaiety/hazahesranc
thelr supervisers and managemeni
respensible for the site shallfrecenve
appropriate training’ PefeRe ey are
permitted to engage Inrhazardoeus
waste operations that could expese
them to the covered hazards.



Frztnline)

¢ Safety, health, a
¢ Use of PPE

¢ Work practlces Py WhICh emy
risk

¢ Medical survelillance reguirements, I
recognition of symptoems that Indicate
overexposure



u2ifeiging

& General siterWorKenRs
hazardous sulstance
receive a minimun’ e
instruction and 3 days
experience

4

e Workers on site only: occasionally oy
a specific limited task shall receive
24 hours of Instruction and 1 day. of;
actual field experience

plefeieje] p)
er JJ\/rlJ Sif aJJ

U) ‘—n — (D
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Iglicteligetinlisie) (Pzlefje Z)

& \Waorl er:; THJIJJ SIS GIESTEENV I ONNVOIHSI
areas wnlcnrna\Ve EENNMORILOREE G
fully: characterzed; i Fl](‘Fl"F]rJJ EX{90SUIE
pelew permissilelimits shiallNecenesz24!
hours of instruction andl 4 day/ ofif actuzl
fier:\experience

A
& Workers with 24 hours of training who
become general site workers musthave
an additional 16 hours ofi iInstruction and
2 days of training




SUPERISEIsuEIIIE

m rlmggerr Sl and su SRVISENS
fC JOHF\/JSS

hours of Instructio
— Employer’s safety and |
= PP/E program

Splll containment progr‘m

technigues



* Trai
emplo

mst &Jctlonal experl

teac the subjects

— —Demonstrate competent Insti
skills and knowledge
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Fizlgligle) eeriiflesitien)

e SUPERISONSHL 'he Ne\VE
MpleteartaErtiAll fJJ

.
¢ Certification shalll be in wii: fiplej <iple)
glven\to the student Upoen ceompleten
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OIER tiRINENEUIIEMENLS

< Employees engagediiniresponding te

hazardous emergency sit a_r.urb SHcliNeE
trained in how tol respenditersuch
expected emergencies

<« 8 hours of refresher training sheliNge
conddcted anntally, for all covered
persOn‘neI

7/ 4

& Equivalent training, if documented, S
acceptable; however, site specific traiing
Is still required



A A medical
Yy Y
‘suirvel\l‘lance progra
—employees engaged |



I—HJO]J/SS' COVEIED
« All' empleyees vvn

to hazardous sulb
or above: esi

« All emgloyees Whoe are inj

‘or develop SIgNs oI symptor
pOSSIb|e oVerexposure

+ Members of HAZMAT teams
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working at a sit
e
& At tgr?hination O liee ;’@Jment

1

& Immedlately after an exposure incident or
Injury, Illness, etc.

¢ AsS required by physician
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Content el medicaifexcamineuen

& Vedical and Works iSteRy/AWitiarSpECIcl
emphasis; on symptomsirElated o e
handling oi azardols substances and

o) e|UfBY/

health hazards and ter Hthess
Including the akility, terWealt

G

(D=
)
=
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¢ Content determined by attending| physician

A)

¢ All medical examinationst@,d PrecEedUres
shall be provided witheuit cost teremplic yEe,
without less of pay and at a re@n e time

0)
S [
and place
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5

\

/

| Stancare
- Descrlptlo Ol EMPICYEESTEUWES

¢ Employee’s expesure o
exposure levels

N = - )
¢ Description of PPE Used oF Lo/ e
¢ Information firom: prior examinations

¢ Information required under
respiratory protection pregram; (29
CFR 19120.134)



RIYSICIENISIePINIGH

&N wiiting
& \Whether ampJo/ee CARFUSENERIE
& Any recommended work limitations

|
& Results off medicall examinatonrand
tests\

ﬁStater\nent that emploey
informed! of the results
medical conditions

¢ Not reveal specific findings or
diagnosis unrelated to occupational
exposure

ee HaS 1PDEER
«@
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RECONUKEEPING

< Names, and Secials SECUII/A NN OIREPICYEE
< Physician’s Wiittenropinicn Ecominended
limitations and results eifexaminatens

¢ Any employee medical complaimtsireiaied
to e’»‘q:;)\osure to hazardeus sulstances

+ A copy, of infermation provided torthe
physician by the emploeyer

¢ Kept in accordance with 29 CER 1910:20

(
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CEIRSISHN0Z0(d)
10INEENNG CONUBISIEENIECHCES

< [nstituted ter reduceranaimuipbeiig
employee expostierat GIMeiomn
permissible levels

< \When not fieasible; or not rEequireds iy
combination off engINEEH NG CORLEIS; WolK
prac/jci es and PPE shall be used

¢ Worker rotation' may’ not e usediwnen
- complying with the airboerne or dermal

dose limits for ionizing radiatio



PPE selection

f
]
the haza rJ; 2 d J'JJT.STJ'EJELJ preiZzlfels
they are likely terencouniter

> R
* AN e»? luation of PPE perfermance

Chara teristics based on:
—Requwements and limitations el thesii
— Task-specific conditions ang,@l lrration

— Hazards and potential hazards of site



+ Positive pres sure SCEASI 0l POSItIVE PRESSUIE
air lines si rlJJ sed WhHEeR chemicalrexpostke

]
present will cre SU9STA
Immediate deaitl OUS TR
Impailr the ablllty t

R
‘\

& Totafl& encapsulating chemicallf protecuversulits
~shall be used where skin albsorplien: ol 2
~hazardous substance may. result i a
substantial possibility of Immediate death,
serious illness or injury or Impailr the ability to
escape

2INPOSSI oJJJr/ o)
SS O IRJUIR/ oI




SIRESEIECHONNIEEYERS)

& PPE selectionr shallitpenncreasea
when additienal inifermaticnreisiité
conditions show: that hcreased

exposure IS, NECESSa 0/
> \

#PPE sAaII pe selected &

~accordance with 29 CER F
Subpart |
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ozl eplezigsitlziige] enjeg

& Shall prot ec El fJOJJ/@&‘S GIINIE
particulanr hazardsSawiie
ldentified

¢ Shall be’ capabler o maintaining
positive allf pressure

¥
VA / 4
oy

¢ Shall be capable of preventine

Inward test gas leakage off mere: thaan
0.5 percent



€ PPE SEIECHON I9aSEC J Uj9enESItEN el
¢ PPE Use an rer llpgllEziileipls o) ee
¢ Work mission rJure tje)q]

& PPE maintenance andl stor: ge

+ PPE decontaminatien: 2 0)

+ PPE training and preper fJ'r

& PPE éonnlng and dofiine

- PPExln\spectlon procedure

** Evaluatlon of the effectivVeness PPRE
~ program

& Limitations due to temperature ext [EMES;
stress and other medical conS|de’a.t.1 S

zarads
J

[UIpIIERE

PEEPIOUEINNRCINEES

NG

Reat
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Ol CERMICHOIZOI)
VIGRIeENG

& Al monitorng shiall e tSEC e

ldentihy and quantii/aiksereNevels
ofi hazardous SuUlStanCES e Saliehy;
and health; hazards

tr‘Re,pre¥entatlve alif monitermng shell

- be conducted on initial entry.

¢ Periodic monitering shall 19e
conducted



NG

NvaIFERUANGHRILGHRE

Py DESFConaiton

XPOSUIE GVEN: oerrszque iits

¢ |dentify exposure
levels

as the presence of flarrwa
atmospheres or oxygen-deficient
environments



=ENOEICHNCRILGIINGE

IDLH cendiit
atmoesphere

& |nstituted wWhen
O W
that expesures ma

permissible limits or p
‘exposure levels since priox
monitoring



r\

Shiitiztitenis ree|uidie) vadocic
MENIGHAG

S \When Work 19egiipS enreraiificreni
portion: eff thersite
¢ \When a different ty/per ol GERatioNNS
|n|t|ated
—

-FWhen emploeyees are nar
Ieakln drums or contalner:

& When employees are Workinge
areas with oebvious liguid

e

JJ]rg

D
U’

)

contamination



29 CFR 1910.120() TS
RIGHMANCRAINEIEEIEINS

Employers shallfdeveioprand
Implement a program te IRfheEa
empl?Byees contractors and
subcontractors of the natures; eV
and degree of expoesure likely
result ofi participation In hazar

waste operatlons



20 CERMICTOMZ0)
ciglelliglej el ftinfls clnlel Qi flers

¢ Drums shall meet allr DO, @SEAS ane ERA
regulations

¢ Drums and container
and their Integrity, a
movea\

& Unlabeled drums and' conta Sl I9e:

- considered to contain ha rdo
substances and handled accordingiy

¢ Site operations shall minimize the amoeuni

of drum or container movement



& Empleyees shalife Je Wl ECNOIFEIIENIEZ
of the contents off the drimsiprHe Lo

movement
¢ US DO salvage dirtims

quantities, ofi absorbenis shaJJ !
available

+Asp1|l\:onta|nment program sh
implemented to contain and|

~entire volume of the hazardou
being transferred




NG
Drums andlicontainersNPa0Ers)

< Drums anadrcen ,sLJfJHb LRSS LEIES
leak or spill shall'be emmed lpite) =L sieptjpief
container belerer mevemen

¢ A ground-penetrating systemi shall 5e
used to estimate: the loca Jon ziplele[<lojin) o)

buried drums or container
< Soil or covering materia .*ha_JJ e removed
with/caution
+ Fire extinguishing mate eralishall be on
‘hand and ready for use



between the employ
the operation and the drum
opened




Q) ojeipliple) elftinfls cinlel confizlflers
(Peicja 2

& Controls fer drtimr e coRtaIRes
OpPening equipmeni, MeRIteRNG
equipment and fire suppressienrshzall
pbe located behind an explesien=
resistant barrier

¢ Material handling equipmenit ama
hand tools shalll be explesien-preoi
where reguired

¢ Employees shall not stand upon o
work from drums or contalners



lanaiing  equipmeERNLSeliNE
selected csrrbr |ele J A GROPEALEE N
* fllejplltieln)

ﬂopened until their hazards te
employees are properly assessec



oaslinle) clitinls zielel corliziisrs

— SNOCK sensitive wastes

o
Qb

¢ Alllnen-essentialremplieyEESISiie:
evacuated

& Material handling equigmentsiell
have\exploswe contalmr Fwnr JEVICE:!
or p,rotectlve equipmen:

¢ An employee alarm Shalifee
used to signal the commencement
and completion of activities

v2



Q) ojeipliple) elftinfls cinlel confizlflers
— SHECK SENSIVENESIES

& Contintieus communicatenRrshHziliNE
maintained between e empleycenn
charge of therarea and sitersaiety/ ane
health officer and the command Pesi:

¢ Drums that are bulging Under pressuke
shall het be moved untl apprepRHate
containment precedures have Been
Implemented

¢ Drums containing lalkwastes shallfioe
considered containing sheck sensitive or
explosive materials




< | aly packs shiallNerepERECreRIy/AWIIER
NECEeSSary: ana thenreniy ey AanNneNviceEl
knowledgeahle i theNRSPECHen;
classification and segregationreirtie
containers within therpack

4

y
& Lab packs containing crystalline maternals
tlp

J
“shall be considered shock se Slitive Rt
the contents are identified




-
o

Seuolicle) of cletisgs zipel
CORLEINENS

. . :

¢ Sampling shallfbe performed in

;gocmdance with the site saiety ane
health plan



DRI SHIpPING aneMEiSpoH

< Drums andl container shaliNseNdeRuiiea
and classiiied pProer e packading

< Drum or container staginglareas shalifee
Kept te the minimunm AUmMBErR RECESSAR/A 16
safely identify, and classii/materalisanse
prepare them for transport

+ Staging areas shallf be previded Wit
adeguate access and egress; rouites

< Bulking of hazardous wastesishallflve
permitted only after a thoereugh
characterization of the materials



ﬁApproprlate tank or ault 2R
procedures shall be foellewed




29 CIEIR

L\

TGO A20()

|
l'

PDEeconiainnalon

Qb

< [Decontamination pPrecECUESESIENING

developed! and communicated

employ€ees efere  Site enthy:

¢ Standard operating procedlies siyaliNge

developed tor minimize empJo\ el
with hazardous substanc —5’

o

NS
2
(b
(R
Q)
=)
(=
(ab
L‘W
(=1

shall be deconned; all clethine clfJCJ
~ equipment shall ' be dispesed ol of
decontaminated



DECORIAMINENGINIZETENZ)

& Decontamination procecdiiesishzliNGe
monitered: By the sitersaiciy/ ane
health SUPER/ISeE (e determlner el
effectiveness

¢ Decontamination shall e pererined
In areas that Will" miRnmize the
exposure off uncontaminated
employees or equipment

¢ All eqguipment and solvenis: USed oy
decontamination shall ve |
decontaminated or preperly dispesed



PEENDECONRLAINIEL )

# Protective clothing anarequi)e
decontaminated, cleaned

1
Iﬁ
=)
(P
-
(m1r
(2
I— :—
(0
@)
(P

~d s

< Employees Whese | eroem 2l
clothing becomes, wetteadwWithriez ;
substances shall immedie LEly/ remoye  theit
clothlng and proceed! to Shewer:

+ Unauthorized employees shallfnoet remeve
protective clothing or equm/lzf om
change rooms



DECORL

h’ﬁ

eleleitor) (P 2)

& Commercial laundres eircleaning
establishmentsishallheNnTerNECRo):
the potentially harmitifer |

exposure to hazardous substances
> .

_I.
Iﬁ—

#Regulgr showers andfchan SERIIINE
“shall meet the requirements ofi 29
CFR 1910.141




ZONCERMIGHNONZOI)
EmErgENCY ESPELRNSEN0I2

< AR EmMErgency respense planrshaiiNeeNn
WHtIng anad avalaplerieinspeceniane
copying By empleyees, thell
representatives, OSHA persenmelfanad
other governmental agenits

¢ Employers whoe willfevacuate all
personnel firom the danger area When
an emergency occurs and Whoe der noit:
permit any employees to assist: in
nandling the emergency. are exempi
from this reguirement




EMEMIENCYNESIIBISE olsm\

alelf

ﬂ)

IENIS

U

€ Pre-emergency planninesane
coordination wWithreUtSIdENIeES

& Personnel reles; lines;eiratitheitys
training and commuRication

ﬁEmer“gency recognition amnd
prevehtlon

o Safe distances and places of

& S|te security and control
& Evacuation routes and proecedure



EmErgEnCAIEsHeRSENIEN
clementsPagenz)

& [Decontamination procedieEsHioL
covered by the site healtasane Saieiy
plan

¢ Emergency medical treatmeni-ane
first aid

& Emergency alerting and FESPBRSE
procedures

& Critigue of response and foellew-u|e
¢ PPE and emergency equipment

¢ Procedures for handling emergency.
Incidents



EmErgEnCYAIEspeRSENIEN
elements(Pagers)

& Site topography, layeli-ane
prevailing weather Conaitiens

¢ Procedures for reporiing INCIdENtSitoe
local, state and federallagEnCIES

¢ Be compatible with andiintegraed
with' disaster, fire and/or emeErgeRey,
response plans of local; state anad
federal agencies

& A separate section off the site health
and safety plan



EmErgEnCAIEsHeRSENIEN
clementsiPege)

& Be relnearsed regulaidy/sasHeaiiiol
plant training

¢ Be reviewed periodicallysane as
necessary, amended ter Keep i
current

& An employee alarm system) shallfee
iInstalled In accordance withr 208 CER
1910.165

¢ Implement plan based utponra reEvIEW
of any Incidents and Site reESpPonSse
capabilities



20 CERMIGHGKZOM)E
HiUimpeien
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fa\n)a

MmYm) as

30 First aid stations, infirmaries
and offices




29 CIERMISHI0FZ0(17)
Ll ORFNEMPOIERAVOCIFIIICCES

9€ PreVidECFAL LENSILE
£ Potable wate
off being tighii

a tap,

£ Potabqé water containers
marked

#Non-potable water outlet
marked as unsuitable for drinki



ViiRmEmsnee el
P liacites

o~

O\
More,than 20, fewer
- < than 200

7\/

More than 200

employees



Hazardous
with the follo

— Sanitary sewers
— Che’r‘?&ical tollets

_ReCir ulating toilets
= Combustlon tollets
— Flush tolilets




AdditienalrSaniteR/AEHUIEIIERS

& Viehlle crews having iicnsperiaben
readily’ availaiple terpeansy telletsShane
exempi

& All food service facilities anad
operations shalllmeet applicaklée
laws, ordnances, etc.

¢ Temporary sleeping guarkters shallsee
heated, ventilated and lightead

¢ Adeguate washing facilities shall lbe
provided near the worksite



AdditieRalSaneRACHNIEIIERIS
(Peleja 2

& \\/hen hazardeushwaste cleasp=tpawil
last more than 6" MeRuYSs; SHeWERS
and change reems shallNerpreoVvicden
that meet 29 CER 19410 144 (@)I(ES) o
showers and 29 CER 1910 1444E)
for chamnge reems

¢ Showers and change reemssshallt e
located where exposure Ievels are
below permissible expoesure IS er
have adeguate ventilation



|mplemen ol
Introduction| of VEIEWY
technologies anc e(JIJ omeni

ﬁNew'h@chnologles shall be evaluaied
by-employers or theil
- representatives and shall e made
avallable to OSHA upon reguest



IFdEVEIepranGNmelEEni
the fellewi MENILS COVEREGNNNIIKION:

sections):
— A safety and health pregram
A R . ‘
— A ﬁizard communicatic ﬂfrogram
7 . .
= A medical surveillance program
— — A decontamination progran
— A new technology program

— A material handling program
— A training program
— An emergency response program



NG

TSDE t ra

SDEEIRINENGEE)

< New employees
instruction and

+ Current employees s MORSHEEENKNGWIECUGE
and experience to meet ]' &) "r Jpilplef; (OLIE paltlsit
have 8 hours ol anm

* Emp10yee MEeMmIPErs of ‘ DI EMENGENCY/ ESPONSE
organrzatlons must be trained U A IEVEIN O

competénce In the recognition ofi 1
- 'safety hazards to protect the
employees



EXCEPUGRSIONUI response\
ifieiing

response and othe ers
respond have aware
recognlze that a situat
sUMMon more hlghly

Al

f-det all need training I anroutside: fully=

trained response team cam respoendim a
reasonable time and all' empleyees have
awareness training



NG




Praeceltifes for reiricllifie
EMENGENCYNESHONSE

¢ The senior emergency/ respenRse ehiiciel
respoending teran emergency/ shicliNECOE
the individualfinr charger (1C)reira sies
specific Incident: command systemides)

¢ The IC shalll identify: allf hazardeus
substances or conditions; presenit: ands szl
address:

— Site analysis

— Use of engineering controels

— Maximum exposure limits

— Hazardous substance handling precedures
— Use of any new technologies



& The € shalltimplementaisprepidate
EMeEngency, GpPeErations Slple) zl5st) e
PPE Isiused

¢ Employees shall c\/_\ PESItIVE
pressure SCBAs untilFlC determines
they: qre not needed

¢ The IC shall limit the n
- emergency response pPerso

the emergency site



Praeceltifes for reiricllifie
EMENGENCYIESHERSENIZEUENS)

¢ Back Up persennelrshalifserstanaiifghy
With equipment ready terprovide
assistance

¢ The IC shall designate: a saiety/ Gifiicen

& \When the safety officer judges;am [IDIoH
and/or an iImminenit danger cendiven
exists, \the work activities shallrveraltered;
suspended or terminated

+ The IC shall implement apprepriate
decontamination measures after
emergency operations have terminated



Praeceltifes for reiricllifie
EMENgENCYIESHERSENIZEEEM)

¢ Skilled employees; theughNoi
HAZWOPER trained 2nd et pei ol
the nermal respense teagis  shall
receive an initial briefing at thersite
prior to participatien

¢ Specialist employees WG 2y,
provide technical advice shall receive
training or demonstrate cCompetency,
INn the area of thelr specialization
annually



ciping

Tralnlng shalll be based Upon the

duties and functions to) be PENTOHNEE

19)% éa&h responder of an emeErgency,
- response organization



EIiSt eSponeeReWarenessievel
irzinligle

& UnderstandingfoiWwhathazandous
Substances are and therassoeeciates
risks

¢ Understanding oiff petentiaiFfoUiComESs
associated with an’ emergenecy,
created when hazardeus supStailCes
are present

¢ Ability to recognize the presence’ ofi
hazardous subStances

¢ Ability to identify the hazardeus
substances



plan\

ﬁAbinft’gx to recognize th

additional reseurces @.d L
appropriate notifications to t
communication center




EIStESPeREERCRERIBIHSHEVE]
ARG

& Knowledger off thessasiciaazaieiane
risk assessment tEChRIgUES

# Know how te’ select and User prope
PPE

¢ Understanding ofi hasicinazardeus
materials terms

¢ Know how te perform; 9asic cConitrel;
containment and/or confinemenit
operations within the capabilities oi
the resources and PPE available’ to
them






& How/ te In LJ'@J@an"r "rhe
EMmErgenc SPONS

& Know: the Clas Hcation; [dEeRuiication
and-yerification ofi Knewn and
unkn‘éwn materials by field survey,
mstruments and equipment

& Be able to function within ai
assigned role in the ICS

(>
<
o



Hazardoeus maienalistiecChnicien
irzinlile) (Pelcje 2

& Knoew: hew 6! select and USerphepE
PPE

¢ Understand hazareane sk
assessment technigues

¢ Be able to perform: advanced contiol;
containment and/or confinEmeni
operations

¢ Understand termination procedures

¢ Understand basic chemical and
toxicological terminology and
behavior



= ezl OUSHIELENEI STSIIECTENS
ueiging

< How to ImplemeEnt thel ocalFEMmERIENEY
response: plan

¢ Understand’ classification; Identifiicaen
and verification ofi knewn: and Unknewn
mat‘enials Py USIng ad\ ANCEE J S
Instrumentation and eq

¢ Know the Sstate emergency. respens

¢ Be able to select and use proper PP



¢ Understanaiin=deptia IGINISHK
technigues
¢ Be able te perierm [l IZEC CONTLIOIS
containment ane Jf [NEMERT

operations

& Be able to determinge ar dim PlIEMENL
deco’nt\ammatlon Procedures

FHave the ability to develop a site safety
and health plan

¢ Understand chemical, radioclegicall anc

toxicological terminology and behavier



Snle irlelclerit cormrnzrclar

2

+ FHaver 24 - nouis tralRinE tyErSaiEra:

the first respen der OPENALIGNSHEN:
and demonstrate:
—Knowledge Off andfise: aklertonmplemeEnt

employer s ICS

o\NIedge off and understancarthe
{/ hazards and risks associated wiith
employees woerking in chemical PPE

— Knowledge of how te implement t
local emergency respoense plan

|

Qb

D

f



0)f) seanie inlcldlert corzrcar

N’

ifelipllnle) (Feieje 2)

-t~

¢ Knowledge of'anc

importance of decont

|
VA / 4
oy



Tralners

{s‘kjll”s |
¢ Good command of the
matters they are teaching
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/

i rETrESHENR LGN SHEUIES
[Ed PErSERRE!



Medical survelllance and
consultation

& Viembers oifanrerganizedranc
designated HAZNVIAISteamranc
hazardeus materalsyspecialisissiaall
have a baseline physicalfexamiipaticn
and e provided withrmedical
survéillance as previeusly diSscussen

¢ Employees exhibiting SIgns: 6r
symptoms Whichi may/ have resultes
from exposure to hazardeus
substances shall be provided medical
consultation




SEPONCE

=OSU EMERYENCYAL
OPENEERS

& Post e CIgENCYIES|IBNS
persennelshaliE

— Meet the requirfemeERLS Gl thISFSECHIGRNGI;

— Eor clean-upron plant preperhy/ using
plaiat or workplace en GJJ"/ s,
emp‘ioyees shall meet the training
requirements of 29 CER' 1C IO S6(A));
1910.134, 1910.1200 and other
appropriate safety and health tr2aiping
made necessary by their tasks

(12
(b
Qs
Qb
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Hazards faced
OpPEeratiol




elLiflnle] QOIS

~

|E

(ab

the Site

& Accurate assessment of site is
Impossible
¢ |dentity of substances Is firequentlytnknoewn



\

€ Protective measukes OiteaNIasSEd omn

little or ne; Infermaten

-hHazards pesed by theradiserderndy
physicall environment of hazardous
waste | sites

¢ Hazards due to the stress of working
INn protective clothing
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& Hazards, may poseran immedisie
danger toe liie or J P C(IBEED)

¢ Hazards may, net e JHJc‘CJJc-EdJ/
obvious or identifialle

e Hazards may vary according o the
Jlocation: on; site and : SKI9ETNY
- performed

¢ Hazards may change as siter actVIties
progress



\
ITYPES OFIHAZAIRIDS

Emicall exposure

& Elre and explesion

& OXygen deficiency

¢ lonizing radiatier

& Bib1qgic hazards

¢ Safety/physicall hazards
_¢Electrical hazards

¢ Heat stress
¢ Cold exposure
¢ Noise



ChEMICAEXPOSUIE

£ Sites contailip arVarety olircClaengicel
Substances [N gaseols Ui 2neEsselic
forms

+ Can enter unprotected body viel
iInhalation;, skin al9sSeretion; JfJJrJJFJJfJ ol
skin”puUnctures Woune “/(J/ﬂ ction)

¢ Can cause injury at poin
/systemlcally throughoeut the ¥
have a toxic effect at a lody  par

distant from the initial poeint 6



Chemicel exposure (Pzleja 2)

¢ Acute efie
shortly af r OOSUIE o mgh
Concentrations oif e cnEmICAS)

+ Acute effects vary wWidely hased on
chemical

+ Chronic effects sympite rrp/) CCUI ©
low cc“)gcentratlons ol a chemical(sS)rovere:
long/period ofi time

¢ Chronic effects depend upon chemical,
duration of exposure, and the RAUmBEF o
exposures

SYMIPLOMIS OCCUIREUIIITERON

@w



NG

cell exposure (Pzleja §)

SV PLGIIISHICN/AI0E

/
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« Nausea
+ Tearing eyes

+ Rashes




— Injection

— Ithgstion
—Eye ‘and skin absoerption
= Inhalation
¢ Duration of exposule




— Alcohol cons

O\ YO
— Nutrition
r o \
—Age |

- —Sex

SUMpPLIen
— Medicatien(s

pbeing Used
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SXPESUIE

€ EXtremely Vulneraiol ErterchiEnical
agents

¢ Chemicals may/ pass threudgi
plood

& Some chemicals a
coloxless

hChemlcaIs may net gene!
immediate effects

¢ Can enter respiratory syste
through punctured ear drums



EVes anerskinfasHeUieSIo)
chemicaliexposie

¢ Some chemicalsiinjurerskiin
(corresive)

& Some chemicals pass threueghrtie
skin: and Inte bleodstreanirane tieEn
to vulnerable ergans

¢ Skin-absorption IS enlhanced 9y
abrasions, cuts, heat, and moisture

¢ Chemicals can disselve i the eye's
moist surface and be carried terrest:
of the body via the bloedstiream



NG
PIOLECUNUNIEIEYESIEERSKIN

e \Wear protective equipmeEni

€ [Do not use’ contact IENSES
#Ke’e‘p,\hands away. irom the 1ace
¢ Minimize contact with liguids
& Minimize contact withrsolids

/



VIEARSIOINNGESHNERCHEMICEIS

SCL INgESLIGN
2l RIS
— Chewing gum' oFr telacco
— Drinking
O R

— Eating

yed :
‘, —Smo\qng clgarettes

TN S

- —Applying cosmetics



NG
ViEanNSIINR|ECHNERCHEMICEIS

€ Stepping onrar contaminatECd oRJECT
-FTrlpplng OVEIF e ConitaminaitEt opjECk
& Ealling on a contaminatecrol)
ﬁProtectlng onesell

—W;aa‘( Safety shoes
= Avoid physical hazards

—Taking commonsense precautions



NG

=E aNErEXI0SIoN

‘—4

& ypical  causes Gl eSS anEREX|9 OSIONS
— Chemical reactions theiNe e e tCENIRES
explosion or heat
— Ignition off explesive or flammiaisle

ch‘e{\nicals
— Ignition ofi materials due te oxygen
. enrichment

~ _ Agitation of shock or friction sensitiv;
compounds

(>

— Sudden release of materials under
pressure



NG
sl ciplel 2¢olgsion (Pzicje 2)

—FI\y'\ g objects

£ 4 : -
—Release of toxic chen

|
7N - 4



NG
sl ziplel 2<olosion (Peeje 9)

AIfISE; SPORNLANEGLSIY/
& |Viay, oceur
— Moeving drun

—Accidentally mixing incempatiile
chemicals

. Intr(;ducmg a Spark seurce

& Can affect both on-sit PErsenneEl
and/or require evacuation o
surrounding areas



€ [Have qualiiiedreeErSenNEINIGNILOINION:
explosive: atmospheres ane iiauinciie
Vapors

< Keep all ignition sources: away/ fifomian
explosive or flammable atmoesphere

¢ Use. ?\%n—sparking, explosion-proort
equipment

vaoIIow safe practices w PERGrMING
any task that might result in agitation
or release ofi chemicals



OXVOERNUEICIENECY,

el 0L/5jen ONtENT o'f ANSIZAY%
Physielegical effiectS eCCUIVRERNGXY/CENR
decreases fs‘JJ\j\ 1'6
— Impaired attention; lerUrr gl cigiel ceje)feligizitiei)
— Increased breath' pleElfe felie
 Below: 16%%
—,Naﬁskpa and vomiting

' = Brain damage

— Heart damage

| (P
oR
@
o\

— Unconsciousness



NG
2

+ Concentrations eiF1OrsSreraneNeWeEIRaE
considered te e in J catiVVE OIFapNoXy/CEN
deficiency.

<+ Oxygen deficiency, may resulitiiem
— Displacement by anether gas
— Cong\umptlon ofi oxygen by a chemical reaction
S Consumptlon off oxygen by e OJJJJJJfrlJ [Eaction

& Low lying areas and cenfined spac
vulnerable

(2

OXYUERNEEN: lglency (FEle

CES oSt



loplZlale) reiellzitien)

& Radioactive materals Emitthree
armintifradi2tEen

but can be hazardous I inha
Ingested



logliZlnle) retellzition) (Pelge 2

N

JJE ile)f] cam Cause OLIFrIS |

SU

OIf caun e Al

sted
*Beta‘radlatlon reg

}c;lqthn\g, scrupulous f'

hygiene and decontami



lo)pliZ]nlef retelizitien) (Feleje S)

& Gamma raaiationNpPasSES e ugid
clothing and htimanrbssueraperc2
cause Serious damage: e e .chJy

ﬁChemlcaI protective: sulits
or no'protection, o\vﬁer
resrjlrgtory protection / 2207
~gamma rays from being ir



& Can be dispersed tal Weteipana
wmd

-FCan (’)\ccur through i DISENOUS SHa KES)
|nsect animails, anad planits; and
“indigenous pathogens

¢ Requires thorough washing|o

exposed body surfaces



— Sharp objects
— Slippery surfaces
{ ,—’Stéep grades
- —Uneven terrain

— Unstable surfaces




Saiely/physicaiMaZ2Ies
(Peicje 2

& Addrtienally; the URCHeRNGIFHIEAVEIHZ
POSES these' yPEes) Gl hazards

—\Working areund heavy/,equipmient

— Protective equipmenit canimpaiaiinGy
to work, Including agiiity; meBiiGy;
hearing, and vision

¢ Accidents can directly injure WeRKers
and create additienal’ hazards stech
as Increased chemical expesures,
danger of explosion caused By
mixing chemicals



— Buried cables

_ Lightning

—«Caipémtors that retal |

¢ Use g [
hand held tools an qu
water-tight corresion- resls{




& Viajor nazand " WiensPEENSNVGIIN

¢ PPE limits therdissipation e isedyAhesiraind
moisture

¢ Can| occur Withinr 1S minutes ol stanting
WO[L(\

+ Heat E‘iress early warning signs
— Re(s

= Cramps
— Discomfort

— Drowsiness



* Protections
—Mon toring Workers
‘, —Judlmous scheduling| off Woekk

N—

periods
— Replacement of fluids

‘

With



ol EXPESUE

& Cold 1 rJJJ/fy SUCHFASHITOSUIENENG
hypoethermia

& |_oss of ability, ter Work

¢ Prevention technigues

—Wea»{ appropriate Jothing fle)

7‘»~Have warm: shelter readily:availanie

- —Carefully schedule work andf restipereds
— Monitor workers® physical conditions




Noise

£ \Work aroundrequipmERICHEALESNIGISE
< Effects include:
— \Workers being startied; anneyed eraisticcied

— Physical damage ter the eals paipsane
temporary and/or permanent heanleNess

—Co/m‘}Tunlcatlons INterference

¢ EXcessive noise may require a-neanng

- conservation program as specified under
29 CER 1910.95 and protectiver equipmenit
usage







Of]
o)
¢ Four impo
— Organizatiena
— Work plan
— Site safety plan
COMMURILY

y C;oor\dinating With existing respoense
¢ Safety meetings and Inspections
¢ Viewed as an ONgoINg Process 1IN erder teradzpi

to new site conditions and new Infermaticn




OnganizauenaifSuticitiE

& Developediin theriSis Stagereinglcnnine

& Structure shoeuld:

— ldentiify a leader Wher has therauieni/ e
direct alll activities

— ldentify the other persennel necded oty
project and assign to them thelr iUncueRs
re§p nsibilities

)

= Show! lines of authority, responsibility and
'~ communication

— ldentify the interface with the respense

mn

|&
a2
cl

neE

community



VPICaI EEaRiZalBRISHICIUIE

& ConsIStS o1 Dotk oRsiterane olii=site
PErSONNE

¢ Onsite persennelfinclide

—P,e.r\sonnel essential 1o a saierana
ef‘fim’ent response

—~Optional personnell that m ay be
. desirable for a large organization WHere
responsibilities can be delegated e a
greater number of personnel



ypIcal ereanZaueRISidicilE
(Pzicja 2

¢ Optional PerSenNErarENGSE
specialists: that arercalledrupenNo)E
specific tasks, elther cnsite: or GiiESIe

¢ Single personnel may: pertorm
several tasks required: Py the
response action

¢ All response teams shoeuld have a
Site Safety and Health Officer
(SSHO) who has ready access to
other occupational health
professionals



ypIcal ereanZaueRISidicilE
(Pzieja 9

¢ Reguires a strong ancaivisipiercomimitmeni
to Worker satety at aliNEVEISIanEstne
safety of the general pulslic

¢ Commitment must e fifem the veginning
of the project

¢ Closercontact and Interactien ameng
WOorkers, SUpervisors and managemieni
enabling epen communication  en: saleLy.
and other work-related matters

<+ A high level of housekeeping, ordexrly
workplace conditions and: effective
environmental quality contraol



Ry oleclf efefels

¢ Training practlce eI J'ﬂ
Indoctrination and fic JJJW—
job Safety procedures

& Adde%l features or variations Iin
_conventional safety practices

& Effective disciplinary: plan ter encou

rage
employees to adhere to saftety practic

S’
m\ o
=)



- Deeqrgtaminatio
¢ Rescue team

¢ Site Safety and|Health
(SSHO)

¢ \Work party




NG
On SiterepuehalPEISERRE]

& Ph@ftg\grapher

¢ Security officer
¢ Public information officer
¢ Recordkeeper
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& Multidisciplinar /adv]sors
.~
«Medical support

T 1
7 e 4
oy



+ Evacuation per
- Flreflghters

* Health\physu:lsts

¢ Industrial hygienists
¢ Meteorologists

# Public safety officer
# Toxicologists




Typical
Organizaton

Gonvernment Agancy
Drearmight

Load Crganization
Searor-Level
M aragement

hlad iosl Support

ONSITE

I
Fnlll TEam Command Post Decontamnation
iuplrvilnt Iﬂ'll“ﬂﬂﬂfﬁnl‘rll I Rescin Tewn

‘ Wk Party I

OFFSITE
AND ONBITE

" AS NEEDED

OPTIONAL

® Scientiflic = Financial
Advisor O Hcer

& SECurity
Crificar

= Logistics * Photographer = Public Information
Qe

O oo

= Racosd
oy remd

= Bamb Squod Experis

= Commiun|oathurn
Porgarmel

& Envitofrmantal
Scinnmsg

= Evaouaticn
Personnsa|

= Firsefightsie

* Hagardous
Chamicel
Exparis

= Health Physicests

" ndusirial
Hyglenitta

& Malsodtlogans

" Public Safety
Officar

* Toulcologiste




o).

Sagliof [Bvel et
[ESPENSIIIUES

< Provide the necessan
and moeney.

¢ Provide adeguat [SenneElTan
reseurces 0] cond Tt Tivities

v Support the efforts off onsitermanzaeement

* Prowde appropriate discipli JELY acuon
 when unsafe acts or practices ececulr:



areas:
—Chan}\stry = LA\,
—Engihe@aring Vieaicine
—Industrial hygiene Pharmacelowy
— Information - Physielegy/

— Public Relations - Jjexicolegy

— Radiation health physics



ViEdIC2IRSUPPE

< Become ramiliaimWithsth ENt//9ESI O]
materals; onSite; the PeLEn| FJcLJ WORKET
exposures, ar rJ ECOmMmeEnd thesmeaical
program for th ze

S

L —

decontamination pr ed

specmc type of exposul 5
+Obtaln\spe0|al drugs, egul c:menr ol

supplies necessary to treat e»

¢ Provide emergency treatmenit pr gs
appropriate to the oether hazard

site



PlO|ECIENINECEEY

€ Prepare lrJrJ JerlfJJ/H Ui ENIECKEIONIHE
review of the JJELJcLEJJfJ e | |
the Site Sa Sty Plans |
€ Obtain permission ol

€ Ensure that the Work
and .on schedule

& Brlefé\ the field teams on thelli s
~-assignments

& Use the SSHO to ensure that
health requirements are met

< Prepares the final report
¢ Serves as liailson with public officials



NG

SoHO

SSelECtS protectiverclotineiane
equipment

*Periodically/ InSpPECtS PhoteCuVErCIotInNG
and eguipment

®Ensures that protectiverciothinegrane
equipment are propery. Storediand
mamtalned

’Cor)tmls entry and exit at Access Control

Pglnts
’Coordmates safety and healthrprogram
with the Scientific adviser

®Confirms each team member’s suitability
for work based on physician’s

recommendation



SSHONPEGENZ)

¢ VionIters, the Woerk PartiesS e SIgRSICIRSIIESS

¢ Participates in the preparabenreiFaimc
Implements the' Site: Saiety Plan(EsSk)

¢ Conducts periedic InSpECHRS tordetermIENH
the SSP Is being fellewed

¢ Enforces the buddy system

¢ Knews emergency. procedures, evaclamen
routes and Important telephoene AUMmMBPERS

¢ Notifies, when necessary, locall pulic
emergency officials

¢ Coordinates emergency medical care



SIEIaNEZIm

< Mamnages fi eJrl OPEIALIGNS

€ Executes the Wonk Planrane schediie

+ Enforces ‘\/ou EaURES

¢ Coordinates with t e SSHO! in oleiiciFpalinlinie)
protection level

& Enfofces site control

+ Documents fieldl activities and sample
collection

¢ Serves as liaison with public efficials



NG
COMMenNEPESHSHPEINVISO)

< Notifies emergency. erJmsz PENSONREINY
telephone or radieiin el eventioran

ziplel sjjre
activities

+A55|3f§ other field team n
cleaﬁ area

¢ Maintains line of sight anadrcommunication
contact with the work parties, via wallkie=
talkies, radios, signal horns or othner
means




DECORLAMNINEUGHSLANGINOIICES

€ Sets up decontaminaueRMinEs s
decontamination selUticNS 2 prepHELEN )
the type of chemical contaminaticniesite

< Controls the decontamination ol all
equipment, personnel and samples
< Assists In the disposal ol contaminates
clothing and materials

9
< Ensures that alll reguirred equipmentis
Javailable

& Advises medical personnel ofi petential
exposures and consequences



/
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Welf< ozifny

al/r‘a
SKS

&
>
)

Q)

(omoJe IESTENONSILENLE!
requw C1Af JJ tRENVoeEIE
0y Pl
& Notifies SSHO Or SUPENRVISEI: OF
upsjz;ﬂ? conditions

(D

r(\rr.
SIter Salili

3 1
7N - 4
=7



ORIterNg
ollection

EW,. - )
— Scientific studies
: 1—”1Déta Interpretation
- —Remedial plans



* Plaﬁs and mo

matﬁr\lals, and per

the response




b |
& Photographs site conditions

ﬂfArpﬁi\)es photegral

IS



NG

=N/ CORLECHIIENORICE)

(2

& Prd*\*/igle filnanci
¢ Provide contractual support

7N 4
=



LCT

I\

Helolle lnfefnEiiion efil

N : :
ﬁReIea$es Information te the news
media and the public cencermingFsii
activities



v
12
(2

LIf

JF

VAGIIICE
Cef

71




. — , .
ﬁM,alntalns the official records ol sité
activities



NG
OIS EUEENEXI) OSTCINEXIEILS

gletglelfinie]

-r-Asslst In sately detonating o
dlsposmg off explesive materials



NG
CommunicaleHNIEISORE!

(2,

D

¢ Provide comn Lion terthE pPURlIC

in the event of an emergency/
-e.-PrO\’?icle communication linKSHoNn
~mutual aid



Envirenmental scientists

& Predict the rruvémen_r. PINEIEASET
hazardoeus maternals |
atmospheric, gevlegic and
hydrogeologic envirenment

E 1 , , A+

& Assess the effiect of this meVvemeni

on éir\, groundwater anadr suiiae
“water guality

¢ Predict the exposure ofi peeople and

the ecosystem to the hazardous
materials



Velcl el BINIEISORRE]

>\ Sy =1
& Help~plan for public evacuation
ﬂfM’olﬁili\L{e transit eq
+ Assist in public evacuation



ﬁReS?i:)g\)nd to fires t
¢ Stand) by for respot
fires

¢ Perform rescue




£ AdVISE 0Nl the PrePERES Gitlie

materials on site

& Advise on containmeEnt cenurel
methods

+AdV|§e on the dangers

Pe

r hemJ ol
F

actlvmes

¢ Provide immediate advice te those: at
the scene of a chemical-related

emergency






#Conduct monitoring test:
determine worker expeos
hazardous subStances




/

VIEIECNE)OUISLS

¢ Provide meteorologicallinfermation

V4
> /
f
1 ~
7 4
2
=



NG
PURIICESAIE/AIEISORIE]

-hQOntroI access to the sit




I OXICOI0UISES

protectlon off worker healti



Weple Plaip

& [Descrikes the anticipatec cie2nENe
activities that musis e develcpea
pefere LeginnInGg GRSItENESPERSE
actions.

¢ The plan should e periedically,
reexamined and updated astnew
Information aboeut site conditieRS IS
obtained

¢ Reqguires a multi-disciplinary
approach and may: require input: fifem
all levels of onsite and off-site
management and consultants



Wk Planrelements

—Generator and transpoerter Maniiests

}—Pr/ev\ous sampling a
- _Site photos

— State and local envirenmental - and

NAFMoenIterneraete:

health agency records



WerkPlanrelemenisiEaees2)

& Define Work GlajectvVes

¢ Determine methods ok
accomplishing the ejechVes; SUchH
as, samplingl plans; IRVeERteR/ ane
disposall technigues

¢ Determine personnel reguiremenis

¢ Determine the need for additicnal
training of persennel

¢ Determine equipment requirements,
Including special equipment or
Services



potential hazardsi posed! by a hazandous
waste site

< Provides measures tor miRimize aceCldents
and /jr'fjuries that may, occulr durne mermel
daily activities or durfing advers

-‘conditions

¢ Ensures that all safety aspects/o,f SIte
operations are thoroughly examined priox

to commencing field work



Site. manageme

by occupational and! indus

)an{d”s}:\fety experts, physicial
-chemists, or other appropriat

personnel




Slie Seieny/ PIanrelSmeRis

< Name: key PeErsenNElraneialtEINELES
responsible el sitersalety

< [Describe risksi asseciated\WithFeacl
operation

« Confirm that persenmnelrare: adequately
trained to perform thelr jels respeRsipilities
and to; handle the specific hazardeus
situations they may encounter

+ Describe the protective clothing and
equipment to be worn by persennelldurng
various site operations

< Describe any site-specific medical
survelillance requirements



« [Describe the: program o pereaic il
mMoenItoring, Pers

personnel and eguipment:



ters SOPSy hesersinouicNees
Ve

<

# Set forth thers
— Prepared inrady

— Based on the best availablein urmglzum
operational principles;and technpicaliguidance
i

— Field tested by qualified health aned saiety
proTe*ssmnals

— Approb\rlate to the types of risk at the site
~ Formulated to be easy torunderstandiand Practce
" — Provided in writing to all site persennel
— Included In training programs for site: persennel
¢ Set forth a Contingency Plan for saferand

effective response to emergencies



-

Safety MECtnuS At

mspecuons

4 Conducted hy/t rliE]ple)
SIte activit
WOork day,

+ SSHO should condt wfyr Hons
of srte conditions, facirtr hane

actlvvtl\es to determine ther the SSPs
adequate and being follewe

& Minimum freguency of inspections \
with the characteristics ofi the /su.e
equipment used on the site



potentia
f-Coordlnate 2|

prevent |njur|es
< Plan fg\)r EemEergencies
* Descr‘lbe any changes In the SSP.

& Get Worker feedback on conditions
- affecting safety and heal

+ Get worker feedback on how Well the:
IS working

C

=

/)
)



activities

& State of dee rsldrl"r“Jn O'f cONANERS
and contalnm ctures
-F-State of equipment MmainteENance

#Weather conditions

)



GlldelinesioRceRticnG
INSPECHERS

¢ Develop a checklist e eachrsitesNisStiing
the Iitems that sheuld e InSPECIEE

+ Review the results ol theSEINSPECHBNS
WIthI SUPER/ISEKS andWoERKErS

+ Reinspect any ldentified preklems e
ensure that they have Bheen’ corrected

+ Document all inspectionsiand stibsequent
follow-up actions

+ Retain records until site activities: ane
completed and as long as required: by
regulatory agencies



€ The se Qr]ty OIf LRENISKEORISITLE

< Regulateny requirements

4 Operation and maiptenance requ]rements

€ The expected effective lifetime: of clothing;
equipment, vehicles and other itenis

¢ Recommendations based on or fessbr

Judgment lalboratory te/t,r
experience







Planning
Personnel

TrainingN

Recognition

Communications

Response equipment Procedures
First aid Decumentation




|mmed|ate respoense

@They may be limited torene woerker
~ experiencing heat stress or i
explosion that spreads a toxIc

chemical cloud



_ Hazards may potentiate eachiother
—fRésc\Uers may beco VICtImS

1
7N - 4




MNotify onsita pargonnal
#houl the incident

Sire vp the situetion based
on @vailebla imformation

¥

RAoguest aid from
DuUtEide SCrces

Allocats pamannel
&nd squipment
resources for rEsponse
1

Siteremergency.
Operations

Survey 8nd S558E5
axigting snd potantisl
harards

T
Raplace or mjuvenats damogpesd
o exheustad aguipment

1

Diooumant 1he
incident

Aeview and reviss Sie Salety
and Contirgenay Plans




I/ pICASSIIErEMEIUENE

& \Woerker-related
— Minoer slips; trHpsrandiiaills
— Chemical exposure

—I\/Iedical problems stchas hea"
heat stroke, aggravation o
,condutlons

'—PPE failure

— Physical injuries
— Electrical burns, shock and! elects

U,



N/ PICaISILErETTE)
(Pzelgja 2)
S \VvVaste-relatec

— Fire

— EXploesion

—Leak

—R’élg\ase of texic Vapers

= Collapse of contalner
-~ —Radioactive materials

—Reaetlon of Incompatiple chemicals



NG

leiplallnie)
[SIVEraCtORNS rerJlJ felel \Wplep) zip)

& Rapidl cheICeS! may/ haVe far=reaching
effects

¢-De|éy\s of minutes can be life=
threatening

¢ Personnel must be ready to respond

¢ Equipment must be on hand &
working

¢ Contingency plan is essential



SSP
<+ Be compatible with and integrate
pollution response, disaster, fire
emergency plans of government
¢ Be rehearsed regularly using drills
‘mock situations

+ Be reviewed In response to changing| or
new conditions or information

—
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©
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=
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NG
ConuNUERCYAPIcREIEIMERLS

Pa

£ Personnel reles; NNES Ol alitnoRity s tining
/
and communRicatien

< Site mapping, SEC UAEy, 2N conthol;
refuges, evacuation reutes; anad
decontamination stations

& Medical/first aid
+ Equipment

U )
h )
'—n
(2

¢ Emergency procedures
¢ Documentation
¢ Reporting



NG

RESPONSENPESORNE]

tean:

& Communlcatlons -6]( ]
& Enblmnmental sclentist:
& Ijlaz,aré!ous chemical experts
+ Firefighters

& Meteorologists

+ Public safety personnel
+ Public evacuation personnel
¢ On-scene coordinator



vari\ety off Way/s

A

— Individuals lecated
y &

—Small teams

1
7N - 4

- —Large teams

— Several interacting teams




RESPONSENPEISORNEINIEEUER

R
N

& Deployearnased ons
— Nature and SCoPE O Wol
— Size ofi the site’
— Number: of persenmnel needed
— Number of persennel availaisle

¢ Structure should show: a  cleair chain o,
command that Is flexible erulu'r (0]
—handle multiple emergencies

¢ Every Iindividual should kno)m NEr
position and authority




NG

ONSIENPEISORNE]

& Contingency plan sheuldNdentii/all
Individuals: anad-teamsS\ il
respoend

& All Personnel ’/rner direculy/
involved in a response, shotld Know,
their l\eSpOHSIbllltles A" an EMErGENCY/

e One person must be able to) lead and
assume total control and d,e,el 0)f]
making at the site

D



& Be identhied Inrtherement
respoense plar
« Be backed ups oy

¢ Have control over activities o
everyone entering the site

+ Have the clear support of managemeni



€ [eams preVvidergreateiFeiniciEncy aURSeENELy,

¢ Viay be' create
Decontaminatiol =E Tighbing
Rescue Containment
Entry. «
0\

4

y &
¢ At large sites should remain just

EZ and partially dressed t
Immediate entrance, Ifi reguired

¢ Capable of first aid and CPR






NG
arm]nc IOIFOISILENIEISORNE]

+ Make arr |
agencies

=

nNgEeEmENWItRNRENVIEUSREXIERLS
gJeEmeEnt

MENESWitii 2o plePpIELE

emergencies that
¢ Determine their estimated! respeRse viie
< |dentify backup facilities

* Provide training and Iinfermaticn akeut the
- hazards

& Establlsh a contact person and a means
notification



[retnlisle]

- avarJ OFJJFE anlsiple)tilels

anticipat
— Be brieff andirepe

Provide an epportunity/t
s/p'éual skills

V—Feature drills frequenitiy
~ —Ensure that training records




Frzlipllnle) (Peieje Z2)

& Evernjone ENLENNG tIESILEISHOUICNIE
made aware: oitthe fJE‘ErCJS zlf]
Nazardous actions
& \/IsItors should e’ brieiedron Pasic
emergency procedures

& Personnel without defined roles
shoul pe trained as well

¢ Personnel on emergenecy. tean
should have a therough
understanding off emergen

response



NGREEMIENTENCY personnel\
ueipine

& Hazard recognition

¢ Sighaling duiing anfemergencys:
the alarm used,, EW tG SUMIMGN
help, what information| ter give and
~who to give it to

+Evacuation routes and safe refitiges

¢ The person or station to report i
when the alarm sounds



NG
EMEMYERCYAPEISORIEIRiEIG

© EmMErgency: chain o commane
¢ Communications metnousS anarsignels
¢ How: to call fior help
¢ Emergency equipmenit anaiits tse
+ Emergency evacuationwnlle weanngrRRE
= Reﬁlbving injured personne
- Offsilté\support and how to use it
¢ Certification In first aid/CPR
& Recognizing and treating chemical andl p}
Injuries
¢ Recognizing and treating heat andi celd s



NG
PEISERNEINEIING

€ [How 10 recognize: anc e eEal Nty
onsite hazards

& Kn()vy\ledge Ofi Site-SpecIiic hazaneds
ﬁAppro\prlate response technigues
+ Site emergency procedures

¢ Decontamination procedures



=nfleifelley fecac)nlilor ciric
prevenen

& Be alert on' a day terday/ IeasISHol
potentiall hazardeus Sitlatiens

& Be aware Il signs andisympLerisin
themselves and others that\Walil ol
hazardeus conditions; and expoesike

& Attend a daily before Werk DREiingrte
discuss coming day: activities

¢ Attend an after work debriefing te
review work accomplished amd
problems observed



!:-jEffects of the potential
¢ Emergency procedures




ComminicaeRs

€ Crucial messagesimustser conveyEs
dUringl an emErgency.

& |nformation suchi as therlecatienr o
Injured! persennel;, Grders terevaclaie;
and blocked! evacuation roUtes must e
transmitted

¢ Outside support services must e
reached

¢ The public notified, I necessary.

¢ Internal signals shouldbe developed
and rehearsed daily.

¢ External communications systems and
procedures should be clear and
accessible to workers



N
ntemaifcommiupicalons

+:Usea te

— Alert Workers terdaneger:

— Convey: salety Iniormation

— Maintain site’ conitrel

& Any effective system may vertsed

+The‘pr|mary system must ha
batkup

-fMust be.
— Clearly understood by all' persennel

[\/ASHEl

Q)

— Checked and practiced! daily
— Intrinsically safe (spark-free)



EMEMYENCYASIGNEIS

¢ Different from oJfellplclny/ silejnlzlls

& Briel and exact

& | imited In Aumiber

¢ Examples:
—/Nc/)'r,s\‘?makers (herns, bells)
' #0One long blast — evacuate

&2 short blasts — localized pronlem
+2 long blasts — alll clear




EMEYENCYASIONAISNIEEUENZ)

¢ Backgroumna neisewWiiNptererenwiiig
talking and liIstening
— :
& \Wearing PPE willNimped \flple) ciplel
I|m|t VISIOn

-F-Inexp rienced radic
practl e speaking cleanly



Offsite communication

& National Respense Centerr(NRE)Ni=
800-424-5602 shouldieerconizchet N
the event of 2 signlficant chhemical
release

& All persennell must e amili2mwWithsuge
notification protecel

¢ It there Is no onsite telephene SysteEm,
all personnel must: knew: the lecation
of the nearest phone

¢ A supply of telephone change andithe
necessary phone numbers must be
availlable for public phone use



SIeIMeEpPInNg

€ [Detalled information 2o Uit tESILENS
essential fer advanced planping

& A site map Isi a valtaple oo

€ |t can Be the Same OnNE as JEVEICPECNOIFTIE
SSP, but It should focus; onpetentiaifaiess
where emergencies; may: occul

¢ Pins and colered flags: cani e Used toNecate
personnel deployment, hazard areas and
equipment locations

¢ When an emergency occuls, Its location
should be pinpointed on the map

¢ During an emergency, current and
forecasted weather conditions should e
added




& Hazal cl/cl_reas, ESPECIANAPOLERNUZINIDISIH
conditio

& Site terrain, topography, buildings; BEIHErS
¢ Evacuation reutes

& S[te acceSS|b|I|ty Py land, sea and ail:

¢ \Work cr€w locations

& Changes In Work activities, vandalismy
accidents

¢ Offsite populations or envirenme



o 1

|
VA / 4
-




=AClorS aliechn

¢ Jloxicological prep er IES OIF tHENSUISTANCE
& Physicall state! ol ther supSiance
¢ Quantity’ releasedrand theNmetheeMielgii:

and rate of release
¢ \/apor pressure of the sukstance
& \/apor den3|ty relative: tor ail
&« \Wind speed and direction
& Atmospherlc stability:
& Air temperature and temperature c

with altitude
¢ | ocal topography



PlURlc evaclzon

ﬁSlte 'nrlmrgememr JfJJLJJ el olzlg) for

agenmes

& Should be practi
tabl lop EeXxercise

7



¢ Can used f
— Short rest .nkc

- E'mgrgency FESPO
— Temporary: reliefi fro

¢ Should be located 1n e
safe along the upwind e
on the periphery of the E




- Firs& gid supplies
<« Special moenitering
* BOlt/CL}\ttel’S

¢ Fire extinguishers
+ Hand tools




evacuation

¢ Provide for:
—/Firét\aid for injured persennel

_'—Clean; dry clothing

—Wash water to treat chemical expesuie
victims

— Communication with) the command’ Pest




ﬁSpeClal testing e
& First ald supplies
¢ Communication systen

quUIipPmEeEnt



Siie SECUHA2RENCERIE)

& ln an emergency;, the project te2in
leader must KneyWw WhReNS GRSiterane
must be able e contrelf therentiny/ ol
personnel Into the hazardeus areas

& One control method Is the Use o
checkpoints

¢ Checkpoints can be set up te preveni
entry Into either ofi the three zones

¢ Should have a checkpoint control
manager assigned to each lecation



NG

AP L L
NECKPBINNNIGHNELGN
And aiiiietion

cCOMING N BIFOUEGINSILE

« Anticipated exit time
* Zon§§ entered

+ Team™or “buddy”

¢ Task b\eing pPerformec
+ PPE worn

¢ Rescue and response



NG

Personal locator system

& Need tor rapl fJJ/J CALENVRENENIEISORNEINARE
1) flhle) cipl 2nplere/enley

L:
=
Iﬂ
(>
)
o7
=
o
-

()
(2b

— Graphic

— Roughly drawn te scale ar KS
Included

— Kept current

— Ea§y to locate board

— Sftorgd outside the EZ, prefe



[

VA CUEONNOUILES

& Eires or explesion  mel/ Uit
WOFKErs from the nermaliexitnes

the command post:

ﬁ-AIternate routes sneularine

estab\shed In advance, marked and
kept clear

e Routes should be directed from:

—EZ through an upwind CRZ to the SZ
then to an offsite location



—
—

Velgtizitien) ejtijel2liplas

< Place the evacuation reuteESHI; J e
predominantlystupwWincrditEcCHon e thENEZ
< Run the evacuation: routess i rJng NEE

CRZ

« Consider the acces OJJJF/ PoLENLIa
routes

- Devel'é tWo or more' routes £ c
safe arbas and that are sepai
7remote from each other

- Mark routes “safe” “not safe™ @

basis

+ Mark routes with materials suchias
barricade tape, flagging or traffic cenes



NG
e gUEENESNECUERZ)

& Consider the mouiity consticiptSior
PErsennEIWeEaKNGe PIRIE
— Place ladders
mere than 3
— Provide ladders fior|
— Secure ladders to prevent slipping
— Plébe standard' cleated! ramjps; acress Gitches
F & Use only ladders capable ofi Supporting 250
j—/ Ibs
— Check the clearance ofi acCess) ports
— Check toe and body clearance of ladders

© 10

ACIESS any/ Ui IR ExcaVation
deep

U p

APlaidESCERE

I_

¢ Make escape routes known to all whe
0O On Ssite



€ [Develop ProCEdURES LOrN:
— PDecon victim
— Protect medical persennel

—Dlspose off contaminated 2

solu\tlons
&1f dé&)n can be perfori

* —Wash rinse, and/or cut off

clothing and eguipment

NG

EMENUENCY UECORININEG)Y

| 7o) f‘a'
= zlplel \Welsin)




—\Wrap the ELS; PIAStICIOl;
rubber

—'Algrt EMergency, androfisitermediceal

_personnel to potentiall contamination
1 —=Instruct medical persenmelrabout

~ specific decon procedures

— Send along onsite persennel familiar
with the incident

— Send along victim’s medical records



Emergency.
decon decision
chart

Agcadant ejury Event

Contaminants
Extmamely Harsrdous?

Groesly Dacontaminate

and for Cover or Wrap
Comaminzmd Amsas

ND

dditsonal Emergency
Care Regulred!

YES

Transport to Medical
Facility




NG

EMENCENCYAECUIPIERL

¢ |nran emer gemcy, EQUIEmMENTAVIIINIENNECESSEIN/E
— To rescue and treat victims
— To protect response persennel
— Jo mitigate hazardous conditions en: siit
+ Some regular equipment can doub
equipment

+ All'equipment shouldl be in' workingrorder;, -
avallable for an emergency.

+ Provide safe and unobstructed access for: EIMErGENECY/
and firefighting equipment at all' times
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Snilarefariey darsonel groigaton
U PMENT:

# [Fscape SCBA or >‘63A WiRICH CalNoE
brOUght to the victim te replace o
suppléement V|ct|m S, Uniic

-hPPE specialized! for the Knewmn site
hazards




\

< EMergency, eye
station

&lce -

¢ Reference books

¢ Resuscitator

¢ Safety harness

¢ Stretchers

¢ \Water In portable containers
¢ Wire basket litter




Snlafefarioy ilideeidon
QU PMENT:

# Fre fio

& Spemal hazardou

spark‘ifree tools

- materials
¢ Heavy equipment, as needed




EmeErgency eqUipIERMVGIHX
PIECEUUNES

¢ Refuel heavy, equipmeERtWhRERFtErENSH2
or 1/3 lefit In’ the' tank

& Require all eguipment: repairs tortake
place when the preklem 6eeUrs

& Separate two similar pIECES Off EGUIPMERIL
park each at a different spoet andider o
use them at the same time

¢ Refill all'empty SCBAS Immeadiately

¢ Stock higher levels and quantities oif
protective clothing than IS required for
anticipated hazards



SPECIaIFEGUIPINMENNEICIONS

£ TYPES! OI' EMERCENCIES tat e/ cliSE

< Types oif hazards Lo SItENPErSeRREIRENERIIE
apprepriate ce ’:unmen_, mitgatyvesanad
protective measures

v Cap“ét;)\ilities and estimated FESPRSENtINES
of of;fSI\te emergency. persennel

¢ Number of site persenneliwhoermeay/ e

- victims

¢ Probable number ofi personnellavailable

for response



EMENYERCYINECICNIEAIENL

< ToXIc exposures; ar
Will" vanry: firem’ Siitert

< Medical treatment may rangesiiom
Dandaging minoer Cuts ar
life-saving technigl

< Train.onsite personnel in on-the=spoi
treatment technigues

¢ Establigh and maintain: telephone Contact

with - medical experts

Q
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+ Establish liaisons with local hospitalsrand
ambulances



Key pPoIntSHeME CaNEAIEnI:

<0 rain a cadre ol perseRpeNRNiESEaIc
and CPR anad makei theoreuaiis
freguent and geared e Site=SpECIiic
hazards

+ Establish liaisen withrlecal meadicai
personnel and educate: themraleui
site-specific hazards

+ Set up onsite emergency. first: aid
stations and see that they are well
supplied and restocked after use
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EMErgENCY IESPONS

" #Size up

»

/
. #+Rescue/respol
= actions

¢ Follow-up




Nejiffleziiion]




NG

~ The e
¢\What aid Is needed
¢ The extent of injuries




,élé?dent of damage
< equipment, ete.

7\/

-~ —Casualties

-

¢Victims (number, location and condition)
¢Treatment required
¢Missing personnel




S VPES alf chemicalsHnrsite

¢ Potential fol files explosieneEIease

¢ ocation off allfpersennelfrelatve terares

¢Potential for danger tor ofiiSiter P

—What can be done, consid
quurﬁ)ment andl persennelfreseurces nEeded
fNumb\er off uninjured’ persennel availakle: enrsite

: tResources on site
+Resources available from outside greupEs

+Response time for outside groups
+Hazards Involved In rescue and respoense



. 2 -’ NN N

Information
= _ - |
€ Some actions may: eccllr concuimeEntlyy

y &
¢ NO. one shouldi attempt rescuerand
- response until proper hackup and
evacuation routes have been

identified




NG

INVPENOIRECHONS

— Locate allf victims and  aSsess elFconaiten
— Determine reseulrces needeai ol stesliiZzaticniana
transport
¢ Assess existing and potential hiazards
to site bersonnel and to ofisite
pepulatlons Determine:

— Whether and how to respond
— The need for evacuation
— Resources needed for evacuation and response



o2 uf cletjopls (Feieje 2)

eqmpment
¢ Request aid fron
¢ Control: bring the

’\
¢ Use measures to prevent t
& Exl:rlcate remove or assist

procedures to decon uninjured pPersenne
the CRZ or establish a new decon area



RV ae of cleilons (Pacje 9

& Stabilize: adminpisterr aRyAnECICaNERECEUNES
that are necessany. Pelore theVICHITISICalNE
moved

+ Attend te what caused ther emergenecy anc
anything damaged or endanceredNoyAli

¢ [ransport: take measures te minimize
chemical contamination ofi the: transpoxi
vehicle and ambulance and hespital
personnel

¢ Adequately protect rescuers fifom deceon
operations or cover victims In sheeting



IN/PEIOIRCCHBISHIEEGERY

& Evacuate:

— Move site personnellt
upwindi efi Incident

—I\/Iorﬁt@r iIncident for significa

—Infor/m\publlc safety personnel whenit
1S a potential or actual need terevacuat
- the offsite population

— Do not attempt large-scale evactation,
the government implement andl contrc



oliGVVEN9

£ Prepare torear NEMEIREMEIGERCYN
and when It OPENS); PETOKENESUIMINERSITE
WOrk

<+ Notify governmment agenciesrasrrequined

ﬁReSfo,c\k all" eguipment and suppliies
expe/nqed; replace: or repailr dameaged
‘equipment andi refueli venicles

¢+ Review and revise alll aspects of the
Contingency Plani as necessary inclitding
new site conditions and lessens learned
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NIGHMAUCHNMECHECNONEVIS
copltilejeney olzin

¢ Cause: What caused the e
¢ Prevention: Was
¢ Procedures: \Were t / dOEQUALEZ VY EFENVIORE
actions the result of hadl judgment; WieRe o)
Insufficient Infermation; Jf/JJJf PrOCECURESZACaN
procedures and training e Impreved?

¢ Site prof| - How: does the ncident
proflle’5 IHow: are other cleanup act

* Co’mmunlty How IS the community’ seé

=

NErgency

plEzl0) a7 mle\7

Iﬁ
>
S
>
Iﬁ

¢ [ jability: Who is liable for damages?



Blejetiprieriteitjef]
# Prc ‘egﬂ |ezielaif splatllel Irlktleiie zip)
INVestie ziplel elojetipplapitzicloip) ©f frle

mudent
< Especially iImportant WhErEWoKeErs ane
Killed or injured, property NAasi3eeEn
damaged of It resulteainrdamcgertorige
surrounding envirenment:
¢ May be used to:
— Avert recurrence of the incident
— As evidence In future legal actions
- — For assessment off liability” By Insurance

companies
— Reviewed by government agencie



& \Written transcripts) taken fifom tape
recordings made durngrtne
emergency.

- Bou/na logbooks
e Eyewitness accoun
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PDecUmERSHpUSH
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& 5€ accuraterand om)

£ Authentic Using ar chaiifoIfcHStoE),

procedure; each persenRim ?rk]ru e

entry must sign and dat LY

+Noth”r\19 should be erased

#Use a horizontal line te denete Where
his/her entries begin and end

>
(—l
(D
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Compleleness B EEHINERLS

¢ ChronelegicalFNiSteR/ el theNREICEni:

¢ Facts aboul the IncIdeRE 2neNVRERNHIEY
pecame availahle

< Title and names of persennels
composition ofi teams

¢ Actions; decisions, maderanc ey WIS
orders given: te Whoenmi, By WhsHIrana
when; actions taken: Whe did What;
when; where and how

& Types of samples and test results; aik
monitoring results

¢ Possible exposures of site persennel

¢ History of injuries or Illnesses during oxr
as a result of the emergency.






SIlE chclicl
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.\r"—r"‘ 1 "rrarra
CLETIZaUOrn prasCs

& CondUct offisiterchairacienzetion
pefore site Visit
— Gather information aweay/ hieirtiEssIie
— Perform; sité’ perimeter reconnaissance

> N :
& Conduct onsite surveys:
7 . . :

¢ Once operations begin, Perierm

- ongoing monitering to previde
continuous source of Informatic
about site conditions




V

& |t IS a continueus POCESS

# AS [niormation’ s epRiaIRECNRNG Jne
phase; It IS USed ter developrthe
health and safe /oJrrn 0l thernexit
phase

& Inforr‘kal Infermation; gatherng
-~ continues as site personnell discover

new Information



VIEW/TECORUS KESEaNCH

¢ Perimeter reconnaissance

¢ Used to determine protectiyve
equipment reg sired| for PENSONNE
erm;y\

¢ Must consider the proposed Wolk



+ Duration and: ti

¢ Meteorologic data
+ Terralh

o Geologlc and hydregeologi

¢ Habitation — population centers,
population at risk




[plie eV a2/ reearels saelfer TN
(Pzleja 2)

€ ACCESSINIITY Iy Al e oS

¢ Pathways ol diSpersion

€ Present status ol any/ ESPORSE
activities

& Haz/a‘?plous Sulstances; invelvear el
chemical and physicall properties

¢ Previous surveying, sampling and

monitoring data



+ Company/ records;, receipts; o0 eks ELe:

;
¢ Records from regulatery agencies

J
£ Interviews with cUrreniancieStt:
persennel

¢ Generator and' transpoerterr
+Watel’\and SEWET FECOIC /
< Intefw\ews with; nearby residents
o I:ocal fire and police records

+« County records

< Utility company records

(D
.ﬁ
(@23
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¢ Media reports



NG

PEMEIEECONNEISSENCE

¢ Develop a preliminany/ SiteNiiaorshowWing
PILS, PendS; IMpeUREMERLSHCORLEIRENS)
pbulldings and tanks

+ Review historical and ¢ Jurrem[ A

< Note any lalels, Arkings o5 plac
contamers or vehlcle

o Note e amounit off dete flerauion| or;
da age off containers or venicles
|

+Note any bielegic Indicatoers, suchra:
animals, plants, etc.

I jep)e
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¢ Note any unusualicon JJF]JHS, such 215 /2100 f
clouds, discolored! sol |
& Monitor the ambient

combustiblerand fia
oxygen ) \deficiency, 1enizil

& Note any unusual edors

¢ Collect and analyze offsite soilf andwat
samples



NG

VISIRIENNEICALOSIOINIBLERNUINIDISE AR
OIET dangerous aflelitigns

RtaIRErs O taRks thhaii= il

(7
(—

¢ Potentially exple Sive or flammable
sItuations

& Extremely hazardous |

¢\Visible vapor clouds

& Areas where biolegical indicators are
located



ACHEINNOLONEVIEWY

& Disappearance eirnatuia

depressions; guande 3 PILS

& \/ariation in refor bl
areas

¢ Mounding or Uplii SelS
or paved surfaces

¢ Modifications in grade

¢ Changes in vegetation
buildings

¢ Changes In traffic patterns at; Sit



ONSite SUney.

€ PUKFPOSE IS Lo VEKIy 2 d S0
Infermation’ already gatigenea

& Priorities should herestaplisiies
hazard assessmenit and site actl
after*careful evalua I PreAIE
COnﬂH}IOnS

&En”try teams should at least include
four team members, two for entry.
and two for support and rescue



URBHFERURY

& Monrtor the ai f r JDI = i)
conditiox '/rre )
SErious Injur

& Vionitor for 10 ‘7]ri [acicien
¢ Visually observe for Jum )i clg izl

potential IDLHI or: 6t ﬂr’rlrrrue
conditions

¢ Potential signs would 1indicate: tc
proceed with caution or leave ai



ONSIErSUNVEYECHVINES

-l

& Conduct furt her il f aplepllte)finle)

& Note types' ol IAINENRS;
|mpoundm 1 F OLNEFSIOKACE
Ssystems

¢ Note the condition o Waste
containers and storage SyStems

¢ Notée the physical conditions: of't
materlals

¢ |dentify natural wind barrers:
buildings, hills, tanks

up




£ Determin
diSpersiol

4 Use remote sen _,mJ LorecatErvuieEs
wastes or contair

4+ Note any |nd|cators 01 potenitiaif exPesue

+ Note any safety hazards

+ Identify reactive, incompatible,, flammalkle
or highly corrosive materials

LREN POLENLICINIELIINEN/SNOI|



Presence: Ol ey e oLERuEl
naturally OCCUrNG SKIRNIHATENESE
poIsSen IVA/, Galk rnmrl ijgrc

¢ Note any tags,
¢ Collect samples

#Samp\.e for or otherwi
following:

— Bilologic or pathoelegic hazards
— Radiologic hazards



NEICALEKS OIFAlNOSPIEICH]

€ EXplosive atmoesphere
— Combustiplergasi meter
<1 0%ILEL: Continte Investigation
€10%-25% LEL: Continuer onsite moniterne
ﬁ>\2§% LEL: Explesion hazard,

¢ OXyQ 9?\\ level

—Oxygen meter

 ¢<19.5%: Wear SCBA or other positive pressure
¢19.5-25%: Continue with cautio
¢=>2500: Fire and explosion hazard

—

e/
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¢ Chemical-specific references needed




N/PES BIFCONIEIRENS

# Underground "rank.s
ﬁAbeve ground: ti
+Comp‘ressed gas ‘nders
¢ Pits, ponds, lagoons



NG

Conailonroirconiainers

+ SouUnd and Uundameegead
& \isikly rustedi o coreded
< | eaking
frBuiging
+Type and guantiti
cont iners
B »Labels on container

(Cannot al\’/vays trust tﬁese)



NG
PHYSICAINCONCICRGINIELEEIS

IguUIie o selid

¢ Color and tursIdity

¢ Behavior: correding; fioaming ol
vaporizing

-e-Cpn/d“i‘ions conduct
contact



& Groundwater

- Land;\su rface
& Su rﬁéttge water

. 1
7 4
.
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REMELESENSINEREEVICE:

& Electromagnetic resIStMVILY
# Seismic refractio

€ Viagnetrometry/
ﬁMetag\ detectior
¢ Ground penetrating radan

(7
-

|
VA / 4
oy



NG
0 ICALONS O BLERLEINEXIOSTIE

<« [Deadl s, animals; pPIaints
¢ DUSt or spray. i r're a]'

* FISsuUres oF cracks I
expose deep |

+ Pools of liguia

¢ Foams or oils on liguid! sur
¢ Gas generation or effer

¢ Deteriorating contalners

¢ Cleared land areas or possible landfilled
areas




|
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¢ Storage container
+Stre*éfns and pond




NG
plielfnplztile)r) eleigtinrlanizitiof)

¢ Provide the rationale fors
decisions

#Substantlatlng POSSIPIENEGAINACLIONS
ﬁRecordlng Information PertinENt Lok
= Fleld activities
- —Sample analysis
— Site conditions



[aife)fparetile)f] docurnen'tation\

< Decuments''s PE contrelied

< Field personnel’s [ECOrEraliNONSILE
activities and ol tje)plsi 1n) cblleie)eie)e) <

« Photographs cam he accurate, ORJECHNVE
addition toe wWritten elase /atr,]ons ziple]
should be listed!in either the field [o)ejejee)ic

or a /se\parate loglhook
& Sample labels should e Sere J/ rmrr 9ErEn

+ Labels should be firmly; affixed te the
sample containers



& Pheig\g raphs

¢ Sample labels

¢ Chain of custody forn
¢ Analytical records




Documentation: control elements

& Eachl docUument should et numineEred
wWithr a tRiguer atimiieer

& List each; decumentinranNRVveRLoR,

¢ Record the whereahnoeuits ol each
document In & decumERt FEgIStErs
Including the name: and Iecatien OiFtihe
persen holding the decumeni

¢ Collect alll documents at therend efreach
WOrk period

¢ Make sure that all entriessare madesin
waterproof Ink

¢ File all documents ina central file at the
completion of the site response



NG

IypICaINOEIEEIIERIIES

<« Date and tine: oI Entiy/

+ PUrpose off sampling

+ Name, address, and aiiliatien ol
personnel sampling

¢ Name and address| of the mat
pro'du,f\:er

¢ Type of material

+ Description of material container

+ Description of sample

+ Chemical compoenenits andl concentrations
< Number and size of samples taken



TypicallGolEOERHES
(Peieje 2)

& Description andiecationreirthiersampling
point

+ Date and time of samplercollection

- Difti\cylties eExperienced in ehtaining
samples

Yy &
< \Visual \references, suchy asi mapstand
-‘photographs of the sampling site

¢ Fleld observations: weather conditions
+ Fleld measurements: explesiveness, piH
¢ Chain of custody form completion



PHeLOCEPNEIEINERLS

£ Date, time and name ol Site
< Name' off therphotediephEss
< Location off the sukject Wit 're SIitE

4+ General compass direction o
orlehtatlon of the photo

L Generél description of the
o Sequentlal number of the pl

film roll numiber
¢ Camera, lens, and film type



NG

SaimplENcEINEGUIIEMERLES

Ingloie
IMPIENVES

b
(L

(Fm

:—

(L

(U2

() (=

collected

# Source of the sé
type of sample

¢ Preseyvative added
¢ Analysis reguired
¢+ Name of collector
¢ Pertinent filed data

IMPIES NamE N eCALIGRIENGE

¢ Use waterproof ink



'~ Potential skin absorption and:i
— Potential eye irritation
— Explosive and flammability ran
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ASSEeSsSIment reference

Analatien eir Atk erE CoRIEANINEIPES
Vi, TEV= 1WA, TLV=SHTEL, HEVECS S EEID

— TLV, PEL, REL
> lonizing Radiation
LPEL
¢ Explosion
— LEL, UEL
¢ Fire
— Flash point




+Change In ambient levels @i;
~contaminants



NTIROL



NG

on

Slie coniel

€ PUKP
— Minimize J' JotEntals contamInEL ORROINVOIIENS
— Protect the public iirom: therSite S aZanes
— Prevent vandalism

# Especially Important iR EmERGERCY
sit’u‘a,\ions

+ Degree necessary depends tponisite

‘characteristics, site size, and the
~ surrounding communit

¢ Established in the planning stages and
modified based on new information and

OSES

hﬁ
)

site assessments



¢ Complier a site meay9

€ Prepare the siteior suhsequeEn:
aCtivities

# Establish work Zeones

¢ Use the buddy’ systemWien RECESSeRY

& Establish and strictly enforc
deco tamination arllJres o)
-eguipment and personme

& Establish the security. measures
¢ Set Up communications netwerik

\

¢ Enforce safe work practices



& Usefull in:
— Plamnil T/;U /ILIES
— Assigning persoennel
— ldentifying a re}"rJlJ Sy EVaClation
rdu:tes and probklemrareas
—,Iden\tlfylng areas ol ther site tn
. use of PPE
— Supplementing the daily safety and
health briefings of the field teams

/1

i reQuii

Q)
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V.

SILE MEPEIEINENT

* O JJfrlOfJJf Ieature
¢ Prevailing wind direction
+ Site drainage
<+ | ocation of:

— Btilldlngs

—,,Impo\.mdments
— Pits

)

 _ ponds
— Tanks



— Emergencies

— Uncovering hazards net previeusiy
|den|ﬁed
‘, —New materials on site

No— S

- —Vandalism

—\Weather conditions



smoothly
protected

& Site preparatlon cal
as s te cleanup

¢ Safety measures should be't
as for a cleanup




€ Construct 1
AlCCESS

& Arrange. tranic rJva JJa' LENNS LErENSUKE
safe and efficient: fatiens

¢ Eliminate physic rIJ
work area as muct

Igmtlon sources
— EXxposed and ungreunded wiking
__ — Sharp or protruding edges

— Debris, holes, leese steps; slippery SUHacCes;
etc.

— Unsecured objects
— Debris and weeds



, -t : +tnne (Dana -
gfaezifziilon) sigos (Peleja Z2)

5

SIt
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€ | nstalll SKid=-reESIStaniStiipS ol
slippery surfaces
¢ Construct operation pads

¢ Construct loading| decks, pPrecessing
and é‘taglng areas and decon|pads

#Prowde adequate iuminatien
¢ Install WIiring to meet codes



* 10 reduce: theraceiaEntalsS|orE e o
nazardoeus SulaStanCESHNAVORKESHIGIN

the contamination area torthe clean ernees
# Ensures that:
— Personnel are pre er/ Protecten agalnStite:

-

haz\ards present Where they/, ane Wo Rkl
—Work activities and contamination arerconiined
to the appropriate area
7N -

- — Personnel can be located and €
emergency




SIe WO ZORES

hazardous conditions




@ Access Control Points.

l: .| Contamination Reduction Carridor,

|| Contamination Reduction Zone (CRZI.

| Exclusion zone.




I_.\ A r‘a‘ ( 4 ( r = =
EXCIUSIONZONENEZ)
Ay ACHIVILIESE
AlfdCLErZations SUCHFASHIIcRIRES
photographing and sampling
— Installations off Wells e ghotncWeater:
monitorng
—,Cleahup Work, suchi as drum moeVvemeni;
_ drum staging and materalsTbulking



>3
/ ferHKeFJ POYAINESTNIICICEIESY

— Enclesed by
chains, TENCES or I

@

o~

2 11 OWF O

| INtE rlfJfJ QU

~ of the zone and to help veriy: thes
proper procedures for entering ar

exiting the zone are followed



and degree o

& All persennel; in
should wear PPE as

& Diffe“rént levels of P
zone, depending upen
hazard present




NG
Persenneifnrexcis| enrZeneE

& Fleld team’ Ieadeéer
parties

& Specilalizec oerurmel SUCRFESHIECNVAY
equipment operators



NG

SLJrvey thENMINECIZLESERVIIGRS
OCALONS O

s u rvey

“—Combustible gases

— Organic and Inerganic gases, pa
Or vapors

— lonizing radiation
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¢ Consider the distance necded to

Prevent an; explosion ol
personnell eutside: th

& Co snger the physu:al
for Site operations

*l"-/COhSIdeI’ meteorological condiitie
¢ Secure or mark the hotline

¢ Modify its location as more: infermation
becomes avalilable



NG
ContaminatueniedlCioRiZoneE

& Transition; area BeEWeEen contaminatediarearane
clean area

by other site hazards
¢ The distance of the CRZ and t 01| OPE

the CRZ Nmits the physical tr
substances

¢ The degree of contamination, i
the distance from the EZ lengthens



& he decontaminaton acCuVitiESIeCCHINIIRLIIE
CRZ i the contaminatienrredue 'L] pl corflelor
(CRC).

+ Decon begins at ther=Hotill | SO
lines, ene for persent | plefor
equipment

& The bdu\ndary petween the SZ andstherCrZ
is_called the contamlnatlo/ga LEOININE

& Access to the CRZ from the SZ is via.ac
points

~ 4
CC.

~
>)

¢ Personnel entering the CRZ shoeuld wealr PEE
prescribed for the CRZ



& Eacl tate decontan
equIpme _rT PENSE]
decontamination st
persennel and sam

¢ Facilitate emergency |
—Trah\sport off victim
}—Flrst ald equipment

- —Containment equipmer

ﬁFaciIitate_ sample packaging and
preparation for onsite and offisite

ation OPENANONS
Ples



NG

CRZ C ]939 (P IENZ)

(b
(&

(ESUIY

— Sampling equipmenit
—Tools

+ Facilitate worker ten PereR/ ESt
area: |

_“Toilet facilities
— Benches, chairs, liguids and shade

<« Drainage off water and’ ether liguids
that are used for decon



Support ZONES

chersonneI may/ Wealm Wolk cJ LRES

&S/ p rsonnell are responsible for
alertlng the proper agency: of an
- emergency



-~ 7/ Y £ (‘a‘ 1
SZ GESIgNn
(LY

?lp'f&
—Available OPEN SpPace

ﬁ(R’ejsou "ces:

- —Adeguate roads, powe
shelter and water



—Upwind ofi t
¢ Dist/a'Pch:
=As far from the EZ as




¢ Ad mwistratio
¢ Fieldi [aboratory

|
7 4
.




\
COMMENENIOSE
UpervisionreiFaliiicliaraciVitieS anesheE:
INtENaNCE Off COMMURICAIGRS

& Recorad ‘

— Accldent reports

— Chain of custody’ forms

— Daily logbooks

= Mar?lfést directories

Lar

“2

(2H

= Medljca\ records
— Personnel training records
— Site inventories

— Site safety map
— SSP



Commeanc poSINIEEUEN)
& Providing access to up to A ILENSENELY
and health manualsfandiether

r_
reference: materials
¢ Interfacing With pl

medical persenne
others

& Momtbrmg work schedules and
weather changes

("W
(2
)

DS

ﬁl\/lamtammg Site security/
¢ Sanitary facilities



¢ Eirst aid administration

e .
¢ Medical emergency: respense
¢ Medical monitoring activities
& Sanitary facilities



NG
EQUIRMERSUPPIVACERLES

meaintenance aneirepaliso:
em;;r.bn“, re*p]ratory zlplc

#Storage of monltorl lnpmen'z and
supplies



Administration

& Sample shipmeni
* |Aterface With MemeE GiliCE

& Vaintenance o en; @rge
numbers, evacuation|re
veh|61~e keys

#Coordlnatlon WITh transkc orr

dlsposal sites, and appropi
governmental agencies



NG

¢ Cooradinatien and 8ecESSINERG);
environmenitaifane nazee OUSAWASLE
samples

© Packaging oii materalsiiorn CL aIN/SIS

Iﬂ

following the deconning el thhe
outside of the sama rff)n;r.e EXS

—

#Malnténance and storac € 0
notebooks while in use ol
- command post when not in



THERIUCEYESYSIENT

2 NIS; O RER PARRERVI

-F-Perl '&{lcally Check he Integrty, e hIs
or/her partner’s PPE

¢ Notify the command
or others ofi an emergency.



+ Necessany/ to:
— Prevent the exposure of
unauthorized; Unprotect
the site hazar S

7‘\»)*/ | vandals Or PEFSONS SEE <]’
abandon other waste

— Prevent theft

— Avoid Interference with safe working
practices



Wletigitztillnle) siiie seeuiffiy eluifieic] YWeori
ploLfs

& Vaimtain: SECUIBy/ NN ENENSZ i ERat
ACCEeSsSs contrel PoIRts

£ Establish an identificabion Sy/StENIFo
ldentify authorized PerseRnel

¢ Assign responsibility, fer ERiereIing
authorty for entry and! exit

¢ Erect/a lfence or other physical-lsarien

¢ Post signs around the perimeter ancd
use guards toe patrol

¢ Have the project team leader approve
all visitors to the site



ViaiRtARIRERSIIESECHIIAC UG

pHeUSe techRicien

)

¢ Use security guards to patrol the siie
bouhdary
¢ Enlist public enforcem

& Secure the eguipment



CommiRIcatens

il cComMURICANGRS
— Alert team membEers; torEMERGENCIES
— Pass aleng salety ipiennation

— Communicate chan@esHnWork

—Report 0O managemeni

— Maintain contact with essentia ,,@ fiSIt
personnel

—Primary external Is radio and telephenge



IRtemalcomminicaiens

¢ \Verbal commuRicaticR a2 sIercan
be Impeded By ensite vacikgreuRc
noise and PPE

¢ Requires Identificationreifndividuz)
WOrkKers so that commeanads; can
reach the right Gnes

¢Flags may be used to lecate =
personnel in areas where VvisipiliGy,
IS poor or ebstructed

+Use proper equipment 1N explosive
environments



NG
Atefmal comminicaloniteVicEeSs

SHaRnalEVIEWal dEe=

—Compressed air i PEI IMEJAPNORES
S|re‘n whistie

-&{Vlsual signals

- —Flags, flares, smoke, hand! signals,
lights, signal board, whele hedy,
movements



SalENVBIKPIECICES

< 10) maintaiRta stieReFsaieh/AaVWealEREsSs
andl enferce salierWokk PHeCEEUIRES

¢ Standing| erders sheuia:
— Be distributed tor everyone Wihe ERLErS SIiie
— Posted conspicucusiy: at: ther ComimaneNPesi
— Posted conspicucusly: at the aCCESS PoIRLS

— Reviewed by the field team leader Withirthe
crew at the beginning off each Werksaay;

¢ Have material safety data Sheets
avallable and briefi employees on
chemical hazards they face

¢ Handle tools and eguipment preperly.




& NOo SmeKING; Eating; CidRdNCRo):
application; oif CeSMELICSHRthENCk

& No matches o

fsCheck INn at the ent
bef@ré you enter CR

#Check out at the exit &

when you leave the CRZ

/

VPICAINCIRZSIcNEIOREIEENS



NG
sjteiplelile) ofcelafs

» No' smoeking;, Y, elfipl<lnle) @f cigaliczition) o
COSMeEtICS |

» Check In at the entrance: access PoltNIEioREN /oW
enter EZ

Checkbut at the exit access point Whenhyeuseave
the E 24

7Always have your buddy with yeu IR the EZ

b VVear an SCBA In the EZ, If requirec

» EXit Immediately upon evidence o;ﬂrgd QACHIVITY

explosivity or other dangerous cenditions and
notify supervisor




Precallions e preCluENRUTES

< Irain persennelNnPropERepEralng
PrOCEdUrES

< Install approprate eguipmEeEntoiiands ane
engineering controls onrteslsrana
equipment

+ Provide equipment With appropRaie
warning signs and lalnels

+ Use‘eguipment and teels that areé
Intrinsically safe

+ Provide ground fault interrupters and-keep
portable electric tools and appliances; eui
of explosion areas, unless they are
explosion proof



PrecaliicnsiiZaeerz)

& Use fire-resistant i NntpydraulicieoWeIsieols

# [nspect brakes; hydraulictlines; Ighisignzlss
fire extinguishers, fluid levels; steenneiane
splash protection at the: Stalkis Gif EaCINVEHAEEN,

+ Keep all nen-essenitial persennelreuisei\Woeik
area

¢ Keep cabs free of all'non-essential items ana
secure’loose Items

+ Prohibit loose-fitting clothingrand leose long
nair around moving equipment:

+ Do not exceed the rated load capacity: ofi a
vehicle or ladders




PrecaliliGhsSHZa0Ers)

¢ [nstruct equipmenis OpEralerSTeNERBIFLERHIEIN
SUPENVISOK(S)! any/ alonormalitiESISUCIINES
equipment falltre, eezZing lIiguds; URbsSURINeE S

¢« Have a signalman difect hackineVeRIcies

¢ All onsite Internal combustien engiRes sheuid
have spark arrestors

¢ Lower all blades and buckets te the greuned ane
set parking brakes before shutting el VERIGCIES

¢ Implement an ongoing maintenance pPregkam
# Store tools In clean, secure areas

¢ Keep all heavy equipment used i the EZ iR the
EZ unless decontaminated



-
PER/S@\NAL PROTECTIVE EQUIPMENH

(PPE

3
7N 4



=N
[

~

¢ Developing a' PREPReY eI

+ Selection of
equipment

¢ Selection of protective: clothingiand
accéissorles

%tSeIectlon of ensembles
¢ PPE use

(ESPIALO/APHOLECH G

¢ Heat stress and other physielegical
factors



Jevebomj el PPE orogram\

LELFCJJ'JJ Welsiia sjie
NS EPLLERLEN

protect:
— Respiratory systemn:
—EyeS\
—3Skin \

—Face

— Hands and feet
— Head

— Body

— Hearing



- Head: 29.CER 1910.135

| Respiratofy:\zg CFR 1910.134

" Foot: 29 CFR 1910.136

- Electrical protective devices: 29 CFR 1910.1




+ Physical and psyec

& Limited mobility

#quqafer\the level of PPE, greaterthe
.associated risks

+ Over-protection and under-protectien canrise
hazardous and shouldi he aveided




NG

WIHTERNEEEN OO

& EStabliSned 1o alisSItES

¢ PPE should 9e enly ene part oif
Worker protection

¢ Objectives of written pregrami

—Prcﬂect Wearer firem satetyand healtig
haza¥ds

7/ 4

: —Prevent INjury to the wearer firem
Incorrect use and/or malfunction ol PRPE

)



PEEPIeGIcMEIEMENLS

& Hazard ldentfication
¢ Vedical moniternng
+ Environmental survelllance

¢ Selection, Use, clmzem ARcCe anad
deb@ptamlnatlon ol PPE

¢ Policy statements
¢ Procedures
& Guidelines

¢ Coples should be made availanle
employees, along with copies; of
technical data, maintenance manual

terail

and regulatlons



— Survey of eac

compliance

—TP]é‘\number off Pel
| /wdrli




NG
PPE progiamyeviewi(PZoER2)

— Adegquacy of decen; cleaning;
INSpection;, malntenance aned steraee
’pr»_c\)grams
/—Adé;quacy and effiectivVeEness of;
< ctraining and fitting programs

7\/

— Coordination withy overall safety: and
health program elements



NG
SPE progiamyeVieniPagess)

— [The degree e iulfilimenteiNsreei=im
objectives

— The adeguacy of progran heconds

— Recommendatiens: fior pregram
ih‘«‘l@\rovement and moedircaton

— Program costs

¢ Present results to top management

In order to Implement nEcessaly
changes



NG

RESPIELORAEFUIPINENL

S\Written proghramequieeNoyAZENCER
1910.1'

—/

-F-Resp”rators consist of a fa
Connekted to elther an: air
—an air purifying devi



IVPES GiESPIEe)S

& Selff contained breathinerapparatisSNESEIEAY)
Where the USer Carfes thieraiiFstpply

& Supplied air respiraters (SARYNWWRErEalfISsS
supplied frem a seurce locatedra aiStance

from the user and IS connected o e USEN
Dy an air-line hese.

¢ Alr_purifying respirators (APR) e net havera
separate air seurce but puriR/ambieni ail
through a filtering element: prier te
Inhalation; may also be pewered (PAPRY)

using a continuous flew: off ambient airx
through filters



VPES GINESPIEIOISNIEATE

< AccItenal ClIaSSICARS
— POSItiVe: pressureENeEsplcterSNgelntelig
a pesitive PIESSUIE [ECRENTEACEDI
during both inhalationrandrexipalations
¢Pressure demand wWherera pressue
\‘%egulator and an exhalation valve
Intain pressure, except CIIJfJfJ

o]
b\reathlng rates; I a Iea develops a
continuous filew: off air Is;supplicd

+Continuous flow where a continuelst oW,
of air Is supplied at all times, But Us
more air than a pressure demand system

jeja]

n\ e
=)




Oy UISEY
I they leak;, the User dirawsHin
'éo;\qtaminated ailr
¢ Types of flacepIECES
- —Full-facepiece masks CoVer the face
' from the hairline tor below: the: chilrs

— Half-face masks cover the face: from
below the chin to ever the nese and

—

do not provide eye protection



IV/PES GIESPIIcIOISHIEAUEN)

& All' respirators must 19€ apPpReVECNY,
the Mine Safety andl Health
Administration (MSHA) er NIOSF

with testing procedures detailed’in
30 CER Part 11




SCBAS

« Consist off a fiaceplece; a nese; &
regulater andran aliF seukcercarkies
DY Worker

+ Advantages

— Proevides the highest available
protection against IDLH and most
contaminants

— Provides: the highest available
protection for strenuous Work

¢ Disadvantages

— Bulky and heavy, 35 lbs and Increased
likelihood ofi heat stress

— Finite air supply
— May impair mevement in confined
areas




pecome It?
~®Yes, use SCBA or a o?mve PrESSUKE! SAIX:

Q;gh an escape S
—Is e duration ofi airf supplh/s

- for accomplishing th

’

tasks?

¢No, use a larger cylinder or a difiel
type of respirator



SCBAs (Page 3)

— Will-the: bulks andiwerghiseirthes SEEA
Interiere Withrtiasks pEiHeIIcCE GOk
cause Unnecessan/ stiressy.

#Yes, use a SAR

— Wil temperature effects CompPReiISE
respirator effectiveness oyF catse
added stress In the worker?

¢Yes, shorten work period or Wall el
temperatures to change
+ Compressed gas cylinders must
meet minimum US DO and OSHA
requirements and’ breathing air
must meet ANSI standards







/ N\ | .\J ! Y "' :A 2 |‘)
OPERCICUITSEIEA
& SUpPPlIES) CleanraliFtorthENVEaEINTeNINE
cylin@er; Wearer exialiEsHeratifeSPERE
& Advantages
: _ o
— Previde the highest pretection
— A warning alarm sie
the air supply remains
€ Dlsﬁavantage
”-» Shorter operating time (S0-60"minutes)
- — Heavy and bulky.

¢ Operating time varies depending upon
the individual, size of the air tank and
task



@ RECyYCIE exinaled UaSESNINVAEIOVIRNY
caren dioxidenwithranpaiizaiine
Scrublder and replenishingrtae
consumed exygen irem aiguicdioers
gaseous source

ﬁAdva'h\tages
‘,—Longer operating time: (Up;ter 4 euis)

VA /

- — A warning alarm signals when 20=-25%
remain

— Oxygen source Is depleted before
carbon dioxide scrubber material



NG

~ Nleeal e 220 m) D)yl ey 7
@losige-elfel|lt SCEA (Peicje Z)
¢ DisadVvantages
— At Ve CC glf'jr.empera'tures, aiflel=nley/ nnlcly

pe reduced

— Units retain heat nenmally/ exchzneedii
exhalatlon and generate heat inrseribloer:
_ When worn outside encapsulati ARG SUIE thE
breatﬁmg Dag may: e permeatediay
chemlcal

+Not certifiable as a positive pressure
unit and not recommended at

hazardous waste sites



[ESCAPEEORIVISCEA

+ Supplies clean air e the
Wearer firem: elther anrail
cylinder or firem an oxy/gen
generating chemical

+ Advantages

— Lightweight (10 lbs), lew: Buliz,
easy to Carry

— Available in pressure demand! or
continuous: flew

+ Disadvantages

— Cannot be used for entry

— Provides only 5-15 minutes of
respiratory protection




Sitigalleelzlf (a5 alrelio)

+ Advantages
— |Less bulky/ than a SCBA

— Pretects against mest airserme
contaminanits

4 Disadvantages

— Not approeved for IDLEH wWitheut an
escape SCBA

— Impairs mobility,
— Hose length limited ter 300’

— As the hose length Increases, minimunm
flow te facepiece decreases

— Ajr line. may be damaged

— Worker must retrace steps to leave
work area

— Requires supervision and moenitering of
air line




SARNEA0ENZ)

Al NEVEIT OXY/GERSNLONC
faceplece: via a supplyAineENienire
stationary sounRce

purﬁl

the facepiece

¢ Onsite compressors are regulated by
OSHA at 29 CFR 1910.134(d)



QuEestions e SARUSE

< |s the atmesphere liDIEFSe kel e
peceme! It2

—Yes, use SCBA or addl anl escape SCEA
< Will the hose significanitlyAinap2il
worker mobility?

—Yes, -modify the work task e Use a
different respirator

¢+ |s there a danger of the aif line Belmnmg
damaged or ebstructed, or permeated
and/or degraded by chemicals?

—Yes, either the hazard should be remoeved
or use another type of respirator



SARGUESHoRSNIEa0EN2)

¢ | a cOmPreESSeNr IS the alifSeURCEISHI
POSSIkIE fier aliflerRer coptamIaSHe
enter the air system?

—Yes, Identify the contaminanis; USerelficieni
filters and/or ansorhents

—No, Use eilther air cylinders ok 2 diffierenit
type .of respirator

¢ Can other workers and vehicles: thait
might interfere with the air line: herkepi
away?
—No, use a different type of respirator



NG

AP INENESIELON;

€ anaiansaliseuiiyinCgre EVICE

+ Advantages
— Enhanced mobility
— Light weight

+ Disadvantages
— Cannot be used in IDLLH
_ Cannot be used in Oxygen deficient: atmesphere
— Limited d&,ration of protection
— Only protects against specificichemicals
— Use requires monitoring off contaminanit and exygen |eyvels

— Can only be used for gases or vapoers with adegueate wWaliiing
properties, for specific gases or vapors Where the service Is
known and a safety factor Is applied, or units that have an

end of useful life indicator



Example
APIRS




APRICANEEES

+ Operate eni/ iR RegabVe pressuierexece ol
for PAPRIURILS

+ Three types off filternng dEVICES
— Particulate filters

— Cartridges and canisters’ thaits coRt2IRFSeORIERLS
for specific gases; or iamilies; Gl gases

— Combination devices
4 Cartriages usually attach’ ter the lcCEPIECE

¢ Larger volume units attach toe) the: chlnl ol
the facepiece or are carried withra
harness and attached te the facepIece 1oy
a breathing tube

4 Cartridges are color coded for the classes
of chemicals they can be used within
accordance with 29 CER 1910.134(Q)



& VoSt CartiageES arerStaifipECNVItINd
expiratio

¢ 0Once opened, humie
factors reduce their
servme life

#Cartrlélges should be disce

~use, but should not be usec | lonc gEN;
than one shift or when' breakthreugn
occurs, whichever comes, st



¢ Chemical odor
#Chem\cal taste
e Irritation effects inside mask




CondieRs excUENERISEIoINARIZS

£ Oxygen| deficiency
* |DLH concenitrations

& Entry/ Inte an uRVvenRtlaied e coRiiined
Space Where exposurernasnotiveen
characterized

¢ Presence or potential presence of
unidentified contaminanits

¢ Contaminant concentrations;are
unknoewni or exceed designated
maximum Use concentrations

¢ |dentified gases or vapers have
madequate warning properties; and-tne
absorbent service life Is not knewn and
the unit has no ESL indicator

¢ High relative humidity



Srejieiailef] feleio)f

+ [ evel ol proteceniSHREICAEENNAILS
Protection’ iacton

+ Determined expermenially sy meastidnge
facepliece seall and exhalaeRivalvereaage

+ Indicates the relative differencein
concentrations of sulsStances eutsicerand
Inside Ahe facepiece: that can e maiptaines
by the respirator: a full face  APR ias a
factor of 50, where one can use APRIn
concentrations up to 50 times the reguiatenRy,
safe limits

+ Source for PFs i1s ANSI




P (el Z)
¢ Can be conplemisearioys:

— I a worker has a highrbreaininoNeie
*Exhalation valves fﬂrI/ lealk

— | the ambient temj LUrE IS RIGRECI OV

eHighr temperatures mey: catiSersweatinoRtigei
preaks seal

&AL low temperatures, exhalationivalve ox
regulator may not eperate PIOPENIY.

—If the worker has a poor facepiece to) fac
- fit
¢Facial hair
&Missing teeth

.

@
(>
)
}D

#Scars
«|mproper fit testing



— Aprens, leggir

— Glc%v\es

— Firefighters’ protecti

~ rofdrhity or approachi garn
“Blast and fragmentation suits

— Cooling garments

— Radiation-protective suits




Example
protective
clothing




& Selection depends;upentiesty/peEreneNainySicel
State off the contaminants
¢ Permeation! IS the' precessHay A Wilch
dissolves in and/er meVves; thretaiit
clothing on; a molecularlevel
¢ Degradation IS the eSS Off 6 change I tig
A N
fabric’s”chemicall resistance crpﬁysjc I
propertiés due to exposure te chemicals; us
ambient conditions

¢ Penetration is the movement of chemic
through zippers, stitched seams or
In the clothing



¢ Rate of permeaticn |

— Clothing type and thicikiness
— Manufacturing method
— Caoncentration of chemical((s)
— Te€mperature

= Pressure

- — Humidity

— Solubility ofi the chemical in the clething
material

— Diffusion coefficient off the permeating
chemical Iin the clothing



ClONINEFSEIECHBINEEIONS

& .'r]J"Lr.y

— Does ti m;usne aVver stificieEnt EnolgniStEnebiaito
withstand the physicall stress o the tasksiat hand’?

— Will the matenal r

— Wil the materiall withs rfepeated use a;f'ter
contamination/decon

& FIexﬂ:ﬂhty

— Will the\clothlng Interfere with the Werkers: allii/ e
perfd? their assigned tasks?

L Temperatu re effects
— Will the material maintain Its protective Integrty and

flexibility under hot and cold extremes?



Clojigliple) s2legilopn) feleiofs
(Peleja 2)

< Ease ol decon
— Are decon preceduress availeisl e e SItey
— Wil the maternal pese decon pProklEnsy
— Shouldl dispesable: cletiing e USEd

¢ Compatibility wWithrether equipmieni

— Does the clothing preclude the: Use: of
another necessary: plece of protecuive
equipment?

¢ Duration of use

— Can the required task be accomplished

before contaminant breakthrough GEeUKS

or degradation of the clothing becemes
significant



=UINIOEYAIOLECIB)

= EUlly encapsul i

S
)
=
(=
U)

(=mn
('/1

= Non-encapsulatinersuits

e Aprons, Ieggingsranarsiceve
Protectors

- Flame/flre retardanit coverails

- Fu’eflghters pProtect Ve clothi Jfle)

. PrOX|m|ty Or approach garments

7\/

e Blast and fragmentation suits
e Cooling garments

e Radiation-protective suits
e Floatation gear



Euliencapsiciersil

*0One plece garmenisthaimeN/AeVve
PeOLS and gievesrasrampinteaiel
part, o attached ane replaceainle
OF separate

+ Protects against splashes, dusts;
vapors and gases

< Does not allow body heat te
escape; may contribute torheat
Stress

¢ A cooling garment may be needed

¢ Impairs worker mobility, vision
and communication



NeREERCERSHIANRERSUILS

< Jackert; oo, pants eisireVeEraliSiano
ORe-pIece coveralls

< Protects against splashes; distians
other materals, Pl neirac2IRSITCESES
OF VapPors.

¢ [Does not protect parts eifheadanae
neck

¢ Do not use Where gas=tight o
pervasive splashing protectienis
required

¢ May contribute to heat Stress

+ Tape-seal connections between pani
cuffs and boot and gloves and sleeves



Aprons; IegginesiaReisiEEVe
PIGIECIONS

¢ Eully sleeved and glovedraiorolns
Sepalate coVERNGS folranms aneNEDS;
commpenly, Woern 6Ver nen-encapstlaing
SUIts

¢ Provides additienal splash protection ol
chest, ferearms and Iegs

¢ \Whenever possible, should e USEd
OVer a non-encapsulating suitito
minimize potentiall for heat stress

¢ Useful for sampling, labeling and
analysis operations, should be Used
only when there Is a low probability, oif
total body contact with contaminants



NG
SPIeLECHVENCIOUIINE

fignters

(D
L/)

(=)

& Gloves, helmet; ripninererNuRizes
coat, running eI BURKENIARNIESIAING
boots

ﬁProtects agalnst: /e 5 NOEWALET: ?lncl
some particles. Does not protec

aga1n§t gases or Vapors cmermggu
-~ splashes or chemical permeation.

& Decon Is difficult



PreximiyAGemeEniNcppIeaE sl

¢ One or LWoe-pIECE: GVerGaimERWIbINOoi:
COVErS, gleves and e eiralitminzeed e
Or cotten; nermaliy/ Wernr eVerrGuiier
protective clething), stchras chemical=
protective clothing), firelighters: garmeERLS; e
flame-retardant covenralls

¢ Protects against brief expoesure e radiani
heat

¢ Can be custom manufactured to protect
against some chemicals

¢ Does not protect against chemical permeation
or degradation

¢ Auxiliary cooling and a SCBA should ve Used
If exposure to toxic atmosphere or expoesure
could last more than 2-3 minutes




StE&a g iENE GRS

h'\

™)
E)

& Blast andifiragmentationiVestsiane
clothing, Pemis BlaniketsianENeRile
carriers

& Provides protection against VeRy
{smafll\jetonations. Bomior BIaNKELS

—and baskets can help redirect a blast

¢ Does not provide hearing protection
or protection from chemicals



NG
nizlollzlile)pl=calpltzirallfleilon) Sl

& \Various typeS Ol protecuVerciotiine
designed tor preveniscomn emme tlep) o
the body by radieactive palticles

ﬁProtects agalnst alphia and et
particles, but not gamma re /s

ﬁ{Demg%ed to prevent skin
contamination

0')



¢ Adds bulk and may
-~ stress problems and: imj




Flozlizifog) cjecls

& Lile Jackets O WoRKeVESTES
¢ Can| e worn tnderchemical
protective clothing ter preveni
degradatlon 0)V/ c’ﬁmjcglb
-FAdds p to 25 IS of olu/rrr Q/
pe{lrso nel woerking areund-Water:
¢ Adds bulk and' restricts mebility,
& Must meet USCG standaras

O



Coollnlef efifpnlenl

3
/1

¢ Can be one off threer methees

— A pump circulates; cool diy aliF thieueieui

the sult or pPertions el it Vviaranraiines e

enhance by adding a Vortex Cooler,

refrigeration device o a heat exchaneel

—A jaOth or vest having poeckets interwhich
packets of Ice are Inserted

=\ pump circulates chilled water hrensa
water/ice reservoir and through tulbes
which cover a part of the bhody

(




NG
CO0ING gaINERL (Pe Je 2)

& Removes EXCESS) heaﬁr. ;
activity, theregur Al
¢ PUmps clirculating

respirable air rates anc
for use at a waste Site

& Jacketé\or vests pose ice storac
rechargé& problems

Hjumps circulating| water poese ice stof

/ WOIET:
SINERI:

(B
®
'ﬁ |_
=
'ﬂ

problems and the pump and by a0
bulk and weight



& Safety helmet
ﬂ},H’elﬁ]ét liner
+Hood

¢ Protective hair covering




g.-(Helméts must meet OSE
~at 29 CFR 1910.135

AL Stan



splashes
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NGIEMERLT IR

UipmeEnt

¢ Prevents hair from interernngwith
vision and with the functioning eiFtne
respiratory protection devices

¢ Particularly important fior
with long hair



NG

=V ESIANCNECENNBLECO)

* Facg\shield
¢ Splash heod

-e.-fSafétQ\ glasses
¢ Goggles
¢ Sweat bands



NG

& EUll face coverages chnch

& Protects against chemical SpJas IES

& Does not protect uately against
projectiles

& Face shields and splasihrheeesimeay
be suitably suppoerted to orevemr
them from SHIftING ane H/{OJJ ng
_‘portions of face or ebscuUring Visien

ﬁProwdes limited eye protection



SplasheeUSISaiei g aSSES;
2N EOEIES

& Splash WeedSs pretech agalnsi
chemical splashess der el Preotect
against: prejectiles

& Safety glasses protects eyes iem
large particles andl prejectlesranc
one should use specialflenses e
protect against lasers

¢ Goggles can protect against
vaporized chemicals, splashes; large
particles and prOJectlles (i
constructed with Impact-resistani
lenses)



1

7
7 4
2




EClf gfgigeijof]

\\

& Ear/pl‘lugs
& Ear muffs
¢ Headphones




=PRI UOSINENIIIS

& Protect against Of]/JJJ O ICAINCEINETE
andl psychological rJJJzurbe fles
¢ Must comply Withf ©SIHATZON CER

1910.95
¢ Can Interfere with commuinication

J

¢ Use of ear plugs should o care'fuJJy
viewed by a health andl s

iprofessmnal DECAUSE ChEMIL
contaminants could be Intre

Into the ear



|/ |
microphone

& Provides some NEANNG PIELECTION
while enabling communications

-F-nghl'x desirable, partictlarly duEng
an-emergency
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S

¢ Glove
Vg
clothing
¢ Overgloves
¢ Disposable gloves




Gloves and sleeves

& May be Integral, attaCheEd; BIFSEPANCIIE
from ether protective clothiing

+ Protects hands and arms rem chenical
contact

¢\Wear jacket cuffs over glove: CUliSite
prevent liguid fremi entering gleve

¢ Tape-seal gloves to/ sleeves to provide
additional protection

¢ Selection depends upon chemical
contaminants



e)/eelloves cel disggseibls
JIBVES

¢ Overgloves previdersupplemenial
protection tor the Wearer ane pretect
more expensive Undergarments hiem
abragi\ons, tears, and contamination

¢ Disposable gloves shoulc
whenever possible to redue

needs



v 4 .
rF & noﬁgonductlve Spat
-~ materials or coating:

+ Disposable boots or oot COVErS




Salely/ heeis

€ Boots constricted ol chemicaleEsISiei:
material protect EEt omrconbaCtNIbi
chemicals

+ Boots constructed with semer steelmaterals
protect feet firom COmPLRESSIN, CrUSHING Gk
puncture by fallingl, MeVIing Gr Shar
objects; alll boots must meet OSIHATZONCER
1910.136 and provide goeed traction

4+ Boots constructed off nencenductve
materials protect the wearer against
electrical hazards and prevent the IgRitien of
combustible gasses or Vapors



DISPOSAIENICBISICINICBINCEVENS

& Viade oi a Varety ol metealssaie

slip over the shoee! or et

¢ Protect safety’ PeeLS fiem
contamination

t&EfQ{eCt feet firom: contact \Witia

- chemicals

+ Covers may be disposed of after use,
facilitating decon



¢-Per§8}\1al locator b
¢ Two-Wway radio




'(—Dn

<l

& Allows) a perseninras it~

encapsulating suit ter cl RIS e e
way out in thereveni ol an
emergency or equipment failbire

+ Should be carried andi u:
caution te avoid puRctur

(ab



Sl2SIgBNeINERLEN

’J’OJJ r/ 1) L Jlelipie)ss,

gle efeife

¢ Must-be intrinsically
explosion-proof for

¢ Sealing the light In 2 plastic vag
facilitates decon



Persenal CeSieies:

ISUKES WOKKEIFEXPOSUIENLO

lonIZINGg radiation and tercErtaIn
chemicals

& To estimate a tuall bedy EXPOSUIE;
the doesimeter should be pPlaCEd
‘)|1n$|de\the fully-encapsulatinefsuit



=ENSONAINCEEAICINIEEICE]I

N , .
¢ Operated by sound), radio; or lIght
ﬁ},Ena’blé{s EMErgency PERSGRNEI O
~locate victim



INWVERAWEVAEEIE

¢ Enables fielaworkensito

communicate WithrpersennelNnste

SZ or, other areas including Gthes;

teams in the EZ

¢ Must meet explosion-proof standards
It operating In an atmoesphere Wit
potential combustible ga

vapors



o

=)

areas; oI ERLER CONiINEE S
prevent falls: Beltsimey i
carry tools andec lJJ]Jrrwn

O R

& Must pe constructen of S <j0)
hardware and! chemica

~materials and meet ©

1910.104

& Enable persennelrtenwerkenm eJe
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Selection off Ensembles

Levels of Protection

—D

#Eacﬁ énsemble must
- the specific situation |

of protection



¢ The type o

overall level o

upgr
necessary




incre: [Enitial CONLECE
with [allS

¢ Request of the Individual perfiorming
the task
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REASONSIIO d@\/\/ngrade

& New | lplellezn
Situatlon S Jess ha‘_ar,lou; Lnleln) Wels
originally theu
/

ﬁChange I Site conditions that

decreases the hazards
ﬁ‘Cha:Se N work: task: that- Wil
- contact with hazardo er



— Two-way radio
& Op;ia al
.~ —Cooling unit

7\/

- — Coveralls

— Long cotton underwear
— Hard hat
— Disposable gloves and boot covers




& [The highest

Vel 2l ENIEVEIRGINESPIELOIN/ASKIl
and eye proetec

tion

+ Should be used when the chemicalfStStance
has been/identiied and requiress therproi:

@
(W
. =
- QO
=

substances with a high d
skin are knewn| or suspected o) e
skin ébh\tact is possible, o flo)nk _
conduct In confined,, poorl atlated e 5
until the absence of conditions I (]

_is determined

(L
(L
@

a1

:—
(%
SN
(2}
Iﬂ.

{OF
= (1
®

(— l—l_
(b

O
Ij
=2
(/2

>

Iﬂ

(7
(b

» Sult materials must be compatible with the
substances invelved



“ REecommeEndeEdNtemSs

— Pressure demanasiuliNeCEPIECEN SEEA
— Chemical resistanit clothing

— [nner and euter ‘
— Chemical resistal
—Hard hat
—Two—vVay radio
+Optlonal\

— Coveralls

— Disposable boot covers
— Face shield

—Long cotton underwear



FEVEINSNEEIgENZ)

+ Offers the s

protectio A, DUt Iessiskin
protection

< |t Is the minimum level mmended fof
initial site entries untilfhazands havelseen

further defined

+ The type and atmospheric conceENntatioNS
of substances have been identifiedand
require respiratory protection incltidine

- IDLH atmospheres andf these: that dr o) J
allow for APR use, and atmosyr Wt
an oxygen content <19.5%

L_



Level B (IPage!s)

& Presence offincompletelyidenuiicd
Vapors oI gases as ndicabeed oyADIRyS
pbut are not suspected el coRtaIRingG
hli(gh levels; off chemicals hanmitiFie
skin

¢ Use only when It 1S Rigllys uRinzely
that the work being doene will
generate either high concentiations

of vapors or particulates or splashies

of material that will affect expoesed
skin



N

Eaval @

Jed eSS

\

'es]stanz clotning
f chemical=resiStanit gioVeS
eSIStant salety WeoLS/SHOES
Hard hat
— Twoe-way radio
gy

¢ Optional
y — C‘Jove\'alls

. _ Disposable boot covers
— Face shield
— Escape mask and escape SCBA
— Long cotton underwear

=




Lavel @ (Pecje 2

¢ The same level oif skinfpretechieRrasHEEVEINES
pBUt a lower Ievel el respliraieR /A preiteChen

¢ Used when the atmesphere contaiminanits;
liguid splashes oFr other Girect coptactawill
not affect skin; the types) ol alr contaminanits
have been identified, concentratiens
measured and a canister IS availakle e
remove them and alll criteria e ARPRS;are
met

¢ Atmospheric levels must not exceed lIDLLH
and there must be at least 19.5% oxygeniin
the atmosphere




— Safety glasse:
goggles
~Hard hat
F Optlonal
— Gloves
— Escape mask or escape SCBA
— Face shield




eyl p) (Pecje 2

£ NO respiratory and miiimaIFsiii
protection

¢ [he atmoesphere sheuld comtalime
Known hazards

¢ \Work functiens sheuldprecitde
splashes, Immersions, oF the petenizl
for unexpected Inhalatien eif GIF CoNtaCh
with hazardous levels off any: chemicals

& This level should not be wWorna! InLthe EZ

¢+ The atmosphere must have oxygen
=>19.5%



< FIt testing

«Donning

& Dojﬁ‘pg

+In-use monitoring
¢ Inspection

+ Storage

< Maintenance




[rzipline)

& Rec lJJfofe RS TeUREAN RN ZONCERI IO

ieUIR
plef Z

capat;ilm:ies of the equipme

—Increases efficiency of operations | ad while
~wearing PPE

— May increase the protective efficienc
— Reduces the expense of PPE maintenance



¢ [raining sheuld delineaterusers
respon3|b|I|t|e

-F-Tralnl g shouldl include ot
Classr om and fielditrainimg; Wihen
necessary



EEENEIRINONOIE

“j

+ OSHA regu 'rem AIES

¢ Proper (e an |
selected "E/
limitatiens

< Nature ofi the hazards ana
consegquences; of Not sing PPE
¢ Human factors affectir EUSe

~#Inspecting, donning, doffing,
checking, fitting, and using PPE

< Individualized respirator fit testing



NG
=R =clfligle]rgdics (Helcje Z)

¢ Use oI PPETRFnonmairaiisioiseN oneNicigaiiicidsy
peried and fin rlJJ/ 1] 2 LESTF AINOSPNERENO
evaluate I1ts effectiVeness

¢ User's responsibilites ok decen; cleaning
maintenance and repail; of PP

¢ Emerge(\cy procedures anc
event of\ PPE failure

¢ The buddy system
¢ The SSP and the individual’s FespensIpInt

and duties In an emergency/.



NG

Wiericinllsissianl eltifzitien)

+ Belore thewoenkersractuaiiyAsea)in
WOrK InFthelr PREEHSEMIBI ESHUIE
anticipated duratien eirthiENVe
sheould be: estanlished

< Factors Include:

— Airsupply consumption; :
—SrUiﬁ/ensemble pPeErmeation ana

'~ ‘penetration by chemical contaminants
— Ambient temperature
— Coolant supply

— Type of work



AlIFSURRIY, consumptjon

¢ Nl actualf OpeEration: 'S

reduce’ the rated SCIEATGPEratineR

these Include:

— Work rate: operating timermay e EdUCECR2Mo)
1/3 during strenuous Work

—Fltﬁe§§ well-conditioned indiviatzisrgeneliel
utili/;e gxygen more efficiently analcan ext
[more oxygen froms a given volumeroi air

’Body Size: larger individuals-generally consume
air at a higher rate

— Breathing patterns: quick, shallow: or irregular
breaths use air more rapidly than deep; regulamry
spaced breaths



SUIVERSEMPIENIERNEZGN cl_rm
geplaifeijen)

& Causes:

— Suit valve ‘f:l-;{'Jw JerfI‘JQL]J(-IrJ/ tiplela ¢
excessively het or coldl tempEratlures
— Swt fastener leakage if the suit |

pr@perly maintained or
become brittle at colditen

— Exhalatlon valve leakage at
or cold temperatures

7

¢ No single clothing material is a
effective barrier to all chemicals or
combinations off chemicals



€ IHas, a major Inndence onWeksmISSIon
duration as; it affeCtsH

/The breakthrough time an)gﬁr Eation FALES Ol

- chemicals
— The concentration of airborne contaminants



Coolziglt Sitiggly

body at a comiorta
and to reduce the pot

streés\

& If coolant is necessary,
supply will affect the missiy
duration



& Eacial hairandilenarzil;

— Interere With rESpIaLeIFfii:

& Eye glasses

— Interfiere With respiirator it "rm:/ e
temple pieces; Install a spectaciendi:

-ﬁGum“}and tobacco chewing sheuldsiee
prohlblted during respiratoiruses
~they may compromise re o] Felie) Ff)E
and cause Ingestion of chemical
contaminants

L/

ﬂ)

h')



Dlopirlline] PRPE

< Establishi a routinesaneiphacticEN:
periedically

< Provide assistance: as HECESSalyY,

& Evaluate the {t, oncelts EERrdoRned;
make sure It Is not tee smallrer e
large

— A suUjt toe smalll can tear the materail;
accelerate worker fatigue, restrict
moyvement

—A suit too large can result 1R snageing i
unit, compromise the dexterity ane
coordination of worker

+ Search for tears, rips, etc. and! seall or
change



DENNRONEEIENSEHUERCE

- INSpect the' clothingfandirEspiato/ eduipieEnt
pbefore denninge

* Adjust hard! hat er head ;

> Open back closure used to) changer air tank before
donning suit

» Standing| or sitting, step: Inte S| Ol the sulit
ensure. proper placement of th L WITRIRFERESS
then gather the suit at the waist

» Put on ti‘ne chemical-resistant sali ety boots over feet
of the suit. Tape the leg cufir over the teps! ol the
- boot
— If additional chemical-resistant boots are required; put these

on Now

— Some one-piece suits have heavy-seled protective feet, Wit
these, wear short,chemical-resistant safety boeots Inside suit



DonRMEMEEESEUERCENIZEEENZ)

& PUL onr al: kst and hariessrasse iy o)
SCBA; don the iaceplece: and adjuSiitioNE
secure, but comiertanie; der el CORRECITUIE
preathing MeSse; Gpen ValverenraiiF ek

¢ Perform negative and positVerespikatol
facepiece seal test

— Close™inlet part with the: palm o the: haned ol
sgueeze the breathing tube soe) It deEeS Net Pass
air, and gently inhale for 10 secends;, any inware
rushing of air iIndicates a poor fii

— Gently exhale while covering the exhalation valve
to ensure that a positive pressure cam be PUllt

up. Failure to build up a pesitive pressure
Indicates a poor fit



Dlojglpliple) PR E see|tepes (Peleje &)

* Depenaingron: Sult e
— PUL on' Iong=SieeveaNinn
— Secure gleves to's
detachable gleves
— Additional overgleves, Weolm eVer attached
SuUlt gleves may/. e denpediater
& Put sleeves of suit ovVer arms
A\ - I - o |
assistant pulls suit up and over the
SCBA; have assistant adjust suitto
~-ensure unrestricted motion
"¢ Put on hard hat, 1 needed

¢ Ralse hood over head carefully seras
not to disrupt face seal ofi SCBA masks
adjust hood to give satisfactory: fit

v @ @D
=
(D
@
J
(P
(1

(>
(2
S
(>

[ty




DeRRINe PRPIESSEUNERNCENIZEHEN)

+ Begin ter Secure the sttty cleosinapall
fasteners en opeRings UntiFthereNs Ry
adeguate reem e conneECE therbreatniing
hoese; secure all belts and/er adjust2IENea;
head and wailsthanas

+ Connect the breathing hese WhilerepERInG
the main valve

¢ Have dassistant first ensure that WeEarERIs
breathing properly and then makesinal
closure of the suit

& Have assistant check all clesures

& Have assistant observe the Wearer: for a
nperiod of time to ensure that the wWearer IS
comfortable, psychologically stable andl that
the equment IS functioning properly.




NG

Blejpigligle) PE=E MeVie




NEUSENNONILENENG

PERCEIN /erJ greglepgls ciplel
f

¢ Malfunctions) Include
— Degradation of the pre WVErmatenels
— Perception off eders
— Skin Irritation
— Unl}sﬁ\al residues oni PPE
— Disoén\fort
— Resistance to breathing
— Fatigue due to respirator use
— Interference with visien or commupication
— Restriction of movement

— Personal responses such as rapidf pulse, na
and chest pain



=

Blejjilple) [F ==

& ESTanliSi preceadus
PPE

& Procedures must nperestaniishedr to
prevent contamination mignatior

from he work area ar
Confa mants from the w



DofiiNG SECUERCENVIHINIERLYAGIREN;

+ Remove any extraneceus e diSpesalsercieigines
DOOT COVELS), GULEr gloVes anaitape

+ Have assistanit Ioesen andirenmoVvesthiEVEaNEIFS
safety shoees or Beols; keep SCEAactive

& [Have assistant epen the sulit completely ameNiib
the hood over the head of the Wearer anarrestiit
on top of the SCBA tank

& Remove arms, one at a time; fremrthe st ave
assistant lift the suit Ujprand away: firemFherSCEA
backpack and lay the suit flat hehind wWearel

¢ Sitting/ If possible, remove both legs fremi the st
¢ Follow procedure for doffing SCBA

¢ Remove internal gloves by rolling them, ofif the
hands, Inside out

¢ Remove internal clothing and cleanse body



€« Remove diSpoesanie clot

€ Quickly serul andhose: ol SUIt especiali
around openings

¢ Open_the zipper en GJ 1O AW ECCESSHLO
N\ Ll )
the regulator and! breathing hose

& Imme“di}jltely attach an appreprate
canister to the breathing hose

¢ Follow the steps for doffing withl plenty: of;

®
(=
:—
.:
()

alr



DENMEFEEENVIGVIE




Clothing retuse

& Chemicals thathaVverPErnEa RS
may. net be remeved durne cecon
and may contnuerter diffitiSestiieuai
the material tewards thelpside
surface

¢ Clothing shouldf e checked inside
and out for discoloration or GLthex
evidence of contamination

¢ The reuse of chemical protective
clothing that has been contaminatead
IS not advised



PRE fsgsciion

+ An effectiver PREpReEamnWviliNgeveENiVve
different Inspechienk:

— [RAspection and operaeRAISESIeNE];
equipment recenved firenm the 2o

— [nspection off equipment; asHirIsHSsHedro
Workers

— Inspection after use oFr thaining and P
to maintenance

—Periodic Inspection of sterediequipmenit:

— Periodic Inspection When a questien; aISES
concerning the effectiveness of the
selected equipment or When: proklems
with similar eqguipment arise



P EENNSPECHONNIZEIGENZ)

& Eachl inspectieon WillscoVeimseimeEwneirdifiieneni:
areas; in van/inge fJHJ EES| GINEEPL

¢ Records must be' kept: off a0l
procedures

¢ Individual D numibers; shetld verassignECNOe
all reusable pieces of equipment and ecords
should be maintained by that numileer

¢ Each inspection should recor
— ID No.

L/)

p)

— Date
— Inspector
— Unusual conditions or findings



Cloting ERENNSPECUOINNCHECHIIS]
& Berore Use:

.

— [DE rermJ 'that ipler dlejiplinlef apleiic Izl
IS Col Ol LRET SPECIIEGNESKECL

hand
— Visually: Inspect |
¢lmperfect seams
*’I\Ion uniform coatings

~ ‘eTears

{ i

/—  #Malfunctioning clesures
— Hold up to light and check fic

[0

pinholes

— Flex product
¢0bserve for cracks



dUCE EASHEERNUSECNIIEVIOUSINA
' O SIORSTeIRCHERICA

¢ Discoloration
« Swelling
~_® Stiffiness
\fh’%oftening

¢ During the work task, periedically;

rinspect for:

=

— Evidence of chemical attack
— Closure failure

— JTears

— Punctures



+Blow Into; glove: th

fl=f)

fJJJ JJ

KOOI PINNG

yertewanes



=ulli-encapsulaing Suits
NSPECHBNNCHECKIISE

3

/r-/
€ InsSpect the Htthne e WHSTSHFaRKIES
and neck

-F-Chec; faceshield
‘» —Cra

VA Z

E —Crazmg
— Fogginess



1!.'- Check materla CONE c}rzur S TN
—§igns ot plialiicy,
— Signs ofi deterioration
= Signs of distortion
& Check for proper settin ,a' d operati
- of regulators and' val

¢ Check operation of alarms

¢ Check faceshields for:
— Cracks, crazing, fogginess



SAR Jn PECHERICHECHIIS]
£ |nspect SARS

— Daily when ]’m SE
— At least menthly  WhenNnFsterage
— Every time they: are cleaned
¢ [nsSpect air lInes) pPriey e 1 USENol
cracks, Kinks, CULS, fifays; andiwezs

aréas

& Check for proper setting and opErELIen
of regulators and valves

f- » Check all connections for tightness
& Check material conditions for:
— Signs of pliability, deterioration, distertion

¢ Check faceshields for:
— Cracks, crazing, fogginess



AREINSPECHGRNCHECKIIST
NSPECL APIR
— Before (Lo 're S
cleaned)rand aii
— At least me
— Every time th

¢ Check materl
— Signs of phiaailiity
— Signs of deterioratio
— Signs of distortion

¢ Examine cartridges o canis
ihat |

— They are the proper type for the intended us
— The expiration date has not been passed
— They have not been opened: ol USed previeusly

¢ Check faceshields for:




NG

€ Clothing and rEespIratorsS mMUSTNIENSIGRET
prop erJ/ 1O PreveEnt aaumaCE ol
malftnction duerto

— Dust
— Moisture
— Sunllght
— Da[\nagmg chemicals
— Extieme temperatures
F~4- Impact
& Procedures must be SpPEcIfied for 9ot

pre-issuance warehousing andf pest=
ISssuance (In use) storage

¢ Many equipment failures can be
attributed to Improper storage



Cloigligle) Starzie)e

€ Potentially, contaumineteEdre _ L
Stored In an area SepalctENoIINSEED

clothing

< Should be stered inrarwell=ventiatedsarnesl
withi good alrF flow areund eachii

- Store aJ\fferent types and materials o
clothlng separately te prevent 1ssuir
wrong type

+ Be folded or hung according to the

manufacturer’s recommendations



ReSerg\__r.or Sjio)rzle)e

& SCBAS, SARS ane APRS sheUc e
dismantied, Washee J ziplel ellsiplfacicc

after use
& SCBAS shoeuldriae placediin steraee
chests supplied by the manufactirer
ﬁ‘APIis éhould pDe stored individuzuliyAimn
“their original cartons or caring
cases, or in heat-sealed! or resealable

plastic bags



PPE mantenance s

N

 EXPIICIE pro edures SHOUIENIENAGOILECNIG
ensure that the: appropratENEVEIRO];
malntenance: 1S PEiermM ed ORIyARyAREIVIEEENS
naving the specialized training
¢ [evel 1
— User or Wearer maintenance

& Level 2‘\

— Shop r}1aintenance that can| be perfoermed at
vemployer S shop

* | evel 3

— Specialized maintenance that canlbe perfermed
only by the factory or an authorized

representative



“ Wearng PrRE U

WorKer:

+ A result of this st
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itS & SEReUS StalRrenrte

[ESS cCanl Peeal Sstess

+ Heat stress Isi one of the mest cComimpen

iIInes\s\es at a hazs S Wwaste sjte

+ Factors, include:

y
z EnV|ro

mental conditions

= Clothlng

— Work load
— Individual characteristics




& Heat rasn

€ FHeat cramps catSEanay
Inadegua re 2 ]
Symptems
— Muscle spas
— Pain in the hands;, eetrancraieemien

+ Heat exhaustion eccuUrs iremincrEased
stress on various body ochLr Sy Incitding
inadequate blood| circulation due te
cardiovascular insufficiency: o debydrations
signs - ©
- — Pale, cool, moist skin
— Heavy sweating

| E\VA/ASYWEA WMVt
C Al

— Dizziness
— Nausea
— Fainting



# Heat stroke ISt WhRERFtHE 190

temperaturerreguil

\
— ) s it =

the body befor
Ooccur; signs:

] Réd}\hot, usually dry skin®
—,Lack\)f or reduced perspiration

= Nausea
~ — Dizziness and confusio
— Strong, rapid pulse
— Coma



¢ [ack ol p /aJ ItRESS
¢ |Lack of acclimatization

¢ Age
- Deﬁygration

¢ Obesity

f-AIcohoI and' drug use

& Infection
& Sunburn
¢ Diarrhea
¢ Chronic disease



normal heat exchar
—,Eva”pﬁration

- (= Convection

- — Radiation

¢ |ncreases energy expenditure




— Anticipated wWerk: rate

—Ambient temperature andl other
environmental fact

.~ —=Type of protective materials used

- -

— Individual worker characterist
fithess

S amne

|



mlezltsifass prianliorrie

¢ Vieniter WerkershwhenreinperamRe
exceeds, 70°E(Z21°E@)

¢ To monitor Workers check diilneReEs
PEerieds for:

— Heart rate

+|T the rate exceeds 110! veats perminuterainte

beginning ofi the rest peried, sherten thermexi:
WOrK cycle by 1/3

— Oral temperature

< |f oral temperature exceeds 99.6°E (S7.62C))

shorten the work cycle by 1/3 without changing
the rest period

«Do not permit a worker wearing Ssemipermeanie
or impermeable garments te werk when: RiS/Rer
temperature exceeds 100.6°F (38.1°C)



NG

[ezitSirasisplaniiafine) (Peiee 2)

— Boedy wWat

E\Vieasure Welgnitton anr aCceuateEsSCelENG)
Within O [t ChEN 9 éJJerJrJ ziglel e plele)f
eachi work: day’ terseeNiFenougiriticSHgewe
peen taken| te prevent dehydration

¢ The bedy water Io S Sho Uldnot exc eed
1“5% totall hedy weight: |ess InFa\Wolk
/

ﬁThe freqguency off monitori
upon the air temperature adj

for solar radiation and the: le
physical work



RECOMMENCECNNBRILEEING

+: O0CPE (52, 2°@)randraieVve:
— Noermailr werk ensemnle
SAfter each 45 minUtes; el Weork:
— Impermeanierensemile
~_¢After each 15 { [ES| C
> \
fa7<5\900F (30.8-32.2°C)
- —Normal work ensemble
& After each 60 minutes of work

PIFWOKK

— Impermeable ensemble
&After each 30 minutes of work



REcommeEnded meniterngNPEgER)

,—I

Ro)

5

+.82.5-67.5°F (26:1-80.5°C)
— Noermaliwoerk ensemiple

#After each 90 mINUtES ol Work:

— Impermeahble ensemisle
ﬁATter each 60 minuites o Work

&77.5- 8& 5oF (25.3-28.1°C

—Normal Work ensemble
& After each 120 minutes of Work

— Impermeable ensemble
&After each 90 minutes of work



RECOMMERNUEE mon]t@r]ng\
3)

TN
=
1o

(&
>

€After each 150 mik

4
= |mB\ermeabIe ENSEN
¢After each 120 minutes of work



& AdjuUst WOk

— Modiify, Werk/rest sc S clCCONUINGNEONIORILeIIING
results
— Mandate work: slowdewns, astneedesd

— Rotate personnels altermate el itipChens o
mMIiNimMIize oVErStrESS: OF GVErexertionralr onetelSk

— Add 5did|t|onal personnel to \\JF? fleams

— Perform\work during coeler hours el the
¢ Provide air conditioned shelter or shaded

areas to protect personnel during rest periods

¢ Train workers to recognize and treat heat
stress, Including signs and symptems
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Al SUFESS PrEVERLCRNIEEYERZ)

¢ Viaintainrworkers  sedyA i tids et elmnciN EVEIS

< Daily fluid intakershould eguzistieraimeuiptN oSt
sweat, 8 0zSs. off Water's DE LAKENNBIFEVEINAS
0zS. of sweat
= MalrLtaln drinking Water temperature at SO=60°PEN(AO=1SrGEEE)
— Prowde\small dispesable cup t
— H/ave/wé\rkers drink 10 ozs. ofi fluid lbefiere heginning Workk

—Urge workers to drink a cups er two Ny 115
7N 4 - -
- at each monitoring break

— Weigh workers before and after work to determine i fitid
replacement Is adeguate

l\“

O MIRULES, OF



NG
SUESSEIEVENIBINIEECERS)

S WOKENS toNmalptalpieiniopuiciNEVE]

S e SItEN oK
glejinllnle) clalel

|lOrmaifWeIgtl EVEIS

exposure
— Field showers or hose-down areas
— Cooling jackets, vests or suits



#Age
ﬁGerfdér

t.rWelght




¢ A fit person wi

— Less physiological
_ A lower heart rate

Vg
— A lower body temperature,
./ retained body heat

— A more efficient sweating mechani
— Slightly lower oxygen consumptior
— Slightly lower carbon dioxide preduction




| evel of acclimatization

& The degree teoWWhRIch aNPErSERIS IBEEYAIIES
acclimatizedrteWoerdRe URCENCICERE GRS
affects his oK her anpiity tenVeE:

¢ Acclimatized individuals havergeneraliya ewWer:
heart rates and sweat Seener and moere
profusely.

¢ They maintaini a Iower skinrandioedy
temperature at a given levell eif envirenmenit2l
heat and work leads than unacclimatized

¢ Sweat decomposition also BECOMES MOKE
dilute with acclimatization, which reduces sali
loss



eVvelrol aceiimauzaton
(Peicje 2)

& NIOSH recommends: ar progressiverGEazy
acclimatizatien pered e thertRacelimazed
worker before allewing Rim/aer (e EHGgiINe
fullf work load

— The first day will e at: 50% oif nermaiWerkilead ameE
will" beincreased by 10% each aay

¢ A fit'person will' become acclimatized Withinh2=5
days

& \Workers can lose acclimatization in a matter o
days and work regimens should! be adjusted te
account for this



liftlatiizamon o

cl

(

& Flt acclimatized mdividoe aJs ]n zlf]

/\

¢ This can be prevented by’ consuming large
quantities of water




AUE

& Maximumawerks Cajpaclity 6 ECHIRESNIig
IACreasing aoe

e Active, WEIIECOondIitionEC SENIGISIIGUE]M
often have:' periorancercapAIIES

equall tor or greater thanyoung
sedentary individuals

+ Older Aindividuals are! less; effectivein
compensating fer a given:levelr o
environmental heat and work leads

+ At moderate thermal leads;, the
physiological responses of young anad
old are similar and perfermances; are
not affected



NG

& Females teleraterjeatrsiressraiteasit
as well as males

¢ Generally; a femal eSO CEIEICILY
averages 10-S0Y% eSS thaanraigcie
ater

¢ The primary reasons: arerthergi:
oXxygen-carrying| capacity andit
stronger heart in the n

¢ Not all males have greate
capacities than all females

b
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¢ Ovenwelght Individuals produce menerneai
of surface area

4

) VR ,
+ Overweight individuals should be giV:
consideration in heat stress situatior

¢ However, when wearing Impermeanle equipment;
the weight of an individual' 1s not a critical facterin
determining the ability to dissipate excess heat






AIr mon]tor]ng

iEseniel
OINSILE
& Useful for:
— Selecting| PP
—Deli\neatlng areas Where protectionis

neeqed

= Assessing the potentiall
~ exposure

— Determining the need: fol Speciii
medical monitoring



VIEASUMNENNSHUINERLS

ﬁDlrect reading Istruments



Direct readineNRSitieRisSHiDRI)

¢ Early/ Warning e UsermincistideirSetines
¢ Can detect dewn terparts permmillicRiERege

€ Can rapidly’ detect flammalereifeExplesive
atmospheres, oxyden defCIENCY/, Certaii
gases and vapers, and ienizingrradiation

¢ Used-to Institute protective measurest ol
Site workers

¢ Used to determine the appropriate
equipment for further monitering

¢ Used to develop optimum sampling and
analytical protocols




NG

J

Iﬂ.
Lab
5
/1
O
>
I—I

/C’

Coplsiifel

& Usually detectand/ermmeastiesenly
SPECIfic ClassSeS ol chemice

& Not generally desi
and/or detect airborne
concentrations below 4 ppim

A

ﬁ(l\/lany, designed for a Speciiic
- chemical, also detect other
substances that interfere anc

ghed termeasue

give false readings



GlldellnestierenstereiccuvenDiEd
results

< Calibrate Instruments accondine o
manufacturer s InsStFuCH RS PEIRENNSE

< Develop chemicall respense CURVES

¢ Remember the instrument s readings
have limited value WhEre thene ane
unknowni chemicals

+ A reading of “zero” should e rEported
as “no INstrument response™ rather
than “no chemical present*

+ The survey should be repeated with
several different detection systems



VpPES @1 DIX]

& Compbustinier gastmeELEr

& Elame’ ionizatien deteciors
& Gamma radiation survey [StRUIERE
ﬁPor{abIe Infrared SpectrophotemeELe)
+Ultra\)\|olet Photoionizatien dELecio

ﬁDlrect reading colorimetrc reading
tubes

¢ OXxXygen meter

Iﬁ



CemUSisErgESHIIEIEN

¢ Veasures: the concentraien! el CobUSHIgIENgESES
and vapers

¢ Accuracy depends upen diiference BELWEEN
calibration and samplinegrempEratlkES

¢ Sensitivity IS dependent Upen! the differeRecesin
physical and chemicall properties WeWWeEEH e
calibration gas andl the gas belng meastiesd

¢ Silicones, halides, tetraethylfiead andioxy/gen
enriched atmospheres can damage instruimeni

¢ Does notiprovide a valid readingl In: oxygen=tercieni
conditions

¢ Operator should understand the eperating; PrHRCIPIES
and procedure

¢ Must recharge or replace battery and calibrate
before use



NG

SlameENeniZaueRiCEIECIOINIEIID)

& Measures organic SERES NGRS ENEENORIZEC
N a flame; a current IS proccedN N PIePOII NG
the number off carhon; atemnis

¢ Does not detect inerganic Vapors i SOmMESYRELCS
¢ Sensitivity depends upen the compoeund

¢ Shouldnot be used! lbelow: 40°FE
& Difficu)i:’\to absoelutely idenitify, compoelneds

& H|gh concentratlons of contaminants oK GXy/gen
-deficient atmospheres require system modifications

¢ Requires experience in interpreting data correctly.
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€ SPEcCIiic Identitic
calibration withs
INtErest
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& I\/IL{St_ recharge or repl oelisfy/ zigjel
monitor flame gas
¢ Check instrument for leaks and perforn
. routine maintenance
& Typically can operate en a charge e
to 8 hours

¢ In survey mode, alll organic' compounds
are ionized and detected at the same

time



N
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Crelpplaplel relellzitian) suifvey TN
stUment

& Environmenical radiaten meniter

* [DoEes not detec
radiation

¢ Easy to use but requires: exy
to mferpret data

+~I\/Iust be calibrated annuaily/

o clphareif9eie

ﬁRugged, good In field use
¢ Can be used as long as 1be



NG

Porrelgle Inifreirae (152

plel \Velgers
HONNOINYESES

€ [Detects many gases an

& Measure the concentrea
and vapoers Inrair

& Designed to guani EJ'J‘/ ONE GIF NG
component mixtures

& Passes different (mjgs o) 2
through the sample with different
frequencies being| absoerbed by,
different compounds

¢ Requires 115-volt AC pewer

(—l

’W‘
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IAFPoLERLIENIN

PIETAUMOSPINERES

¢ Interterence by water vapoerand caron
dipx/i,de\

~attack the instrument’s optics

¢ Requires personnel withy extensive
experience



Yligziviolat anleiolenlizzaio)

JEIECIOMNIIID)

& Vieasure concentrations: oironganicranE Seme
INGrganic gases and Vapos

¢ Some Identification off cOmpPeURASHSHRESSIBIE

¢ lonizes molecules using UV radiation and owrll ces
a current in proportion to the Rumber 6ie

& Does D(;il detect methane

- Does not\detect a compound Ift
-lower energy level than the con
potential

¢ Response may change when gases are mixed



PlDNPEgEN2)

¢ Other veltage' seurcesH maylnterierenviita
measuremenits

€ Readings; can’ only Berreportediin el aton
to calibration gas

¢ Response Is affected by Righr ey,

¢ Reguires that the operator URderstane e
operatifng principles and precedures, anad
be competent In calivrating, readingrana
Interpreting data

¢ Must recharge or replace: battery,
regularly clean lamprwindow: and clean
and maintain instrument

¢ Last up to 10 hours on a single charge



¢ Compoune
producing a s
proportien te ¢

tube s limited accuracy.
* Mlnlm\alooperator training

t.r Check expiration date of tube
¢ Calibrate pump volume quarterly.




OA/JerJ frlgier

€ Vieasure there

# UUses an electre
partial press

# Must be callbrat C P)rbr
¢ Certain gases cam affiect:
¢ Effective use requires

& Rechafge\or replace battery

¢ If the atmosphere is more than 0-
dioxide, replace or rejuvenate the ox
cell frequently

¢ Operates 8-12 hours



NG

55 mol collection devices

— Slilica ge
¢ Asbestos

—M&ed cellulose ester filter

+Metals
- —Mixed cellulose es

<+ Organics
— Charcoal tube




‘\
—Glass fiber filter and
¢ Pesticides

—13 mm GF filter and chro
Tube




ARV ICAINNENGESIEIENEEIECHEII RS

IS
£ ANIONS:
— loni chromatograpmy.
®Eromiae: 10N mIcCrogAImS
#Chloride: S Il (fJJfrlff

eFluoride: 5, micrograms

itrate: Micregrams
#P@osphate: 20 micrograms
- &Sulfate: 10 micregrams

f*AlehatIC Amines
— Gas chromatograph (GC),

nitrogen/phosphorous detector
#10 micrograms



>
=
195
\
h ’w
Iﬁ
—
b
(=
:_
|®
(=)
(V2
T
ae
L5
(D
(L
NS
N

NICEOSCORY

+ \etals

Inductlvely CC (Jed plasma (1CE)5
atGmIC Eemissio S[PECLIROMETRY
/4!-0\5 micrograms

~#0rganics
— GC/mass spectrometny.

[

€10 micrograms



NG

ARcIVICAINNENBUSNIEEITERS)

(&

& Nitrosamines
— GC/tnenrmal eEneEngyanelyzeEl
€0.01 micrograms
+ Particulates
— Gravimetric
,é\
& PCBs.

1—‘16C—Electrical conductivity detect:
_— #0.001 micrograms
¢ Pesticides

— GC/MS

¢0.05 micrograms



SIENMERIGHRE

¢ Monitoring| for IDILH
#Gene’?‘al onsite monitorng
#Perlmeter MONIteKINE

¢ Periodic monitoring



IDER prloglterine

< Vionitor ior 1IDIEH

+ Moniter feriie
atmoespheres

+ onrtor for oxyoen-
* Monltor for highly te

# Look for confined, or u\ iRgfarea:
vapofs }nay concentrate

* E’Xamme confined spaces
+ Contaminants are lighter or heavier't



SSIDIEFCOMIMEENS]9

P oSSl

# Cargo holds

1>
®
(2
(V2

¥ -
clC

+ Sjles

* Box\c?ars

¢ Bulk/tanks
&'Sumps

# Trenches
+ Hollows




< \Visually identin/ thEerSeURCES
generation

+ Collect air san (Jes dOWRNWIRGENREE 'the
source along the axis; el thenwind cirEecHen

ﬁWoifik\upwind until reaching therseunce

+ Sampl?:e Cross axis to de ermin
of dispersion

¢+ Smoke plumes may: be releasec

U )
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C
@
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fleglEitar aanitoriric)

& Veasures the migratienroi;
contaminanicaweay iiemEsite

¢ Enables the SSHOMe evealUatestiie
integrity of the site’s clean areas

-F-Wlnd'\ peed and direction data are

ne/ede to Interpret the sample
~results



Farlgelle Maglltarinie)

ONAItIGNS ChahPgENPEOEICAIN

samplewhRen:

—\Work begins on a differ
the site

— Different contaminants; are 19eing
han'klled

LA markedly different type oif OpEration S

7/ 4

begun

—Workers are handling| leaking drums of
Wworking In areas with ebvieus liguie

(D

filiE OJFFJJH o) f

contamination



=ENSONAINNONILGING

~

+ Vieasure contaminantSHomWeRkerSHCIoSES:
to the source

+ Collect samples In

+ Use pumps to collec
automatically maiat
ratex R

¢ Protect pumps with disposable ¢ COVERNGS
to miake decon easier

+~Several days may e required torcoversail
possible contaminanits

< If workers are In teams, monitor each
worker for a different contaminant



EActors aiieClierSIierexposieE

& Increases Iin temperatirennecrease
the vapoer pressure eifimesitchemicals

¢ Increased WindfSpeed can aiiiect
Vapor concentrabion

¢ Rainfall can cap’ or pltg Vapoel
emissions

& Dusts can be reduced by meIsture

¢ Displacement ofi vapors: can INCrease
concentrations In the short texm

¢\Work activities ofteni increase
emissions



Eaisisien) 9

PROGRAN



ViEGICZINIOT N

£ Developing a pregicim

© Pre-employmenit Screening

& Periodic medicallexamination
& Termination examinaten
¢ Emergency treatment

¢ Non<emergency treatment:
¢ Medical records

¢ Program review



off Work
4 Provide emerger

as needed

— 29 CER 1910.95
— 29 CFR 1910.1001-.1045




#Repo‘P\t workers J‘J'/aJ (OfJfJJ
Iocal state and federe




DEVEIORINURENOE

& Developediion eachiSitENIcSEr N eNiigE
SpEcIfic: nEEdS; Iecation anaipoLERLicl
exposure: of el OJJ/&‘SS

ﬁDeS|gned Py an exper
occupatlonal healthre
)otfhér\quallfled OCcUpatior
-~ consultant

¢ Director of program should 3¢
physician board certified In
occupational medicine



NG
DEVEIOPING e prodliciNEE0EN)

& May be man dgEaNayAaN OCINgN/SICIEld
Oor a qualiied  RN"tUneertaerciEcuion
off a qualified physicicn

¢ All medical tests should Be
per?crrmed by a laboratery that has
derﬁohstrated satisfactor Y,
performance N an Inter-1akoratorny
testing program



CompLRERISIGINNETICE TN
DIOEIEINS

dl surveniance
| rJ//mér [ [Pny/Sicel
— Periodic medicall examinatiens
— Termination examination
+ Treatment
= Erpa’\eency
7i:/Non-emergency
+ Recordkeeping

# Program review



VignagEMENRNEUUES

< Urge prospectiver employEES LoNprovICEre!
complete and detalled oceupet: JerlJ ziplel
medical RIster

¢ Assure empleyees, ol confidenitiality
¢ Require Workers: to repert any stspected
exposures

f-Reqw WOrKers te bring unu
or p ychological conditions te
7aﬂttent|on

& Emphasize that vague disturbances, or
apparently minor complaints, may: e

St

Important



PIoglcimiC EVEICIIENT

'("3

lifje)alS fo)f
Js o) i Inlelivzlelt)zl]
dicalranae

occup.atlonal hlst |

w i : -
¢ Consider current and potential
- exposures on the site




+ Dioxin

+ Halogenated G Iy AreCANBONS
- Heayy metals

¢ Herbicides

* Organé)chlorine pesticides

+ Organophosphate and carba

nsecticides
< Polychlorinated biphenyls



Afopslelile slyelfocei gorls

< Typical compouRds:ise

NZENIES

inte’frxlediates nrchemicalrand
pharmaceutical compounas

1

¢ Target organs: blood, bene marrow,
central nervous system (CNS), eyes,
respiratory system, skin;, liver and Kidney,



Allogleiile mlVelfogeziigor)s
(Peicja 2

& Health effects: CINS deEpPressIeNn;
decreased! alertness; REaEaCHES
Sleepiness, 16SS off CORSCIOUSHESS)
defatting dermatitis; letukemiz;
cancer

¢ Monitoring: Medical and ecelpaticnai
history, physicall exam wWith fecUS 6
liver, kidney, skin and nerveus
system, complete blooed! count (CBEC)
tests, platelet counts, kidney and
liver function tests



& [arget orgau
System

\\

¢ Test: Physical exam with fec ;
stool test for occult blood, high gquality
chest x-ray, pulmoenary function test:




IHalegenated AlIphENCHEVEIGEEIHIORS

* Chemicals: carhon tetrachleonderChloreiegis ey
bromide, ethyl chlorde; ethylenerdiereniices;
ethylene dichleride; methayl Chleraes metmyi
chlereform,, methylene: chlorde; tethacChloroetianes
t%tlra(_:(glloroethylene, trichlereethyienes Vinyi
chloride

Uses:*commercial solvents and imitermediates
Target organs: CNS, kidney, liver, skin

Health effects: CNS depression, decreased
alertness, headache, sleepiness, 10ss; of;
consciousness, decreased urine filew, swelling
anemia, fatigue, malaise, dark urine, liver
enlargement, jaundice, cancer



rlelloejpleiise] Allorleiie

# [[esiS: occupatenalZmeadicaiNiStomnA
physi\cal exam Wit recus; opiiveEiraie
Kidney functionr including lalestesting;

hervous system, skin,
carboxyhemoglobi




HESVAANELIS

& Chemicalss arsenic eyt
cadmiumy, chremitin; cadimErCuRY

Pe

¢ Uses: wide varety eifindustralsand
commercial use
A
& Target organs: blooc
cardiopulmonary, gastreintestimaly;
Kidney, liver, lung, CNS, s



NG

HEAVAATELISNIEATERZ)

IECLSE LOXICITY O KIGNEN/
MeERtal ity EESRINESS]

neadache; cramjs; anemia;oiaiigiceiceeEy
cancer

& Morﬁfmring: Search fior RISstery CluStErF ol
symptéms, Including anemi
/gastrointestinal symptems, lal

- measurements of metaiﬁnce Lrationss
CBC, measurement of liver and! Kidr
function, chest x-ray, pulmenary iuncticn

testing



NG
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fojleleleis ciplel P)le)<lr]

(q>

il

¢ Compounds: 2,4-D; diexinl

+ Uses: vegetation control

) SKin

2SS O RUmeR Jf
NaF KIdney: dis

and nervous system, urinalysis, measuring I|v
kKidney function



NG

)

OrganeCHCHNENNSECHCIUES

€ Compounas: DD alGins clllelREaE
dieldrin;, endrn; indane

¢ Uses: Pest conitrol

¢ Target organs: Kidney, IIiver, ENS

\\

fHeaIIh\effects irritability, dizziness;
disturbed equilibrium,, tremoxr vaqu]ons.,
~‘anemia, liver toxicity, kidney. nxmage

¢ Monitoring: History, physical exam focused

ON nervous system,, measuring liver anc
Kidney function, CBC



. i
trochlorfo , maiathien: em/J orl fenegllein);
aldiicaria;, lhaye Lrel

+ Uses: Pest control

* Targ“ét;\organs: CNS, liver; kidney.

+ Health effects: neuromuscular blockage,
‘headaches, dizziness, fatigue,, Increas
~ salivation, profuse sweatin , hausea, Vormitine
cramps, dlarrhea tightness in chest, 1 LWJe
twitching, slowmg of heartbeat, UNCONSCIGUSAESS),
seizures, weakness and numbness in hands and

C
/0

feet



¢ Monitoring: physical examl foclsed
on nervous system), red! bloodFcount
(RBC) choelinesterase, measuremeni

of delayed neuretoxicity/



2ol cnierhalEcNERERYINEEE)

 Uses: Insular id rerretareantiiuiesy
espemally | e OIENL
¢ Target organss lIiver, CINS; HESPIatoxy

sysLem, skin
R

»- Healfth\effects skin allments;, chleracne,
Jliver toxicity, cancer

¢ Monitoring: Physical exam fecused oniskin
and liver, serum PCB levels, triglycerides,
cholesterol, liver function
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EMPICYMERISCIEENING

Pre:
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DeternieitnesSsHe Jerurm\

~ll

WE)[ ¢

& \\Work- is often stren

- Oftén\have to wea
s May suffer heat stres
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RECOMMENUEGNINES

SCIEENING elemems

& Vedical RISteRy

£ Occupational nIstony:

& Physical examin il

ﬁDetermlnatlon ol fitae
weza/rlrgg PPE

¢ Baseline monitoring fol: SPECHiic
exposures

r-ll'

£6) \)W/0) 1<

e -
>
—



NG
Ocelpauenal/iECICEINIISIONY

& [Have emjployee liFouitgUestenipeiieE
# Review answers 9elore seeing
Worker

¢ Review past Ilinesses andfchrenic
dlsea's\es

¢ Review symptoms

& Identify individuals wihor are
vulnerable to particular sulstances

& Record relevant lifestyle habits



PlySIcalexeiii

& Conduct a comprenensiverexaniroirall
DoAYy ergans, feclsinGg Gnrtie
pulmenary, cardicvasculiarane
musculeskeletal systems

& Note-conditions that' could IRcrease
susceptibility to heat streke, Stchras
obesity and’ physical conditioning

& Note conditions that affect: respirator
use, such as, facial scars, dentures,
poor eyesight or perforated: ear
drums



ySicalrEXINFEIEIMERLS

WeEIgnE tEMPERALUIES

(O PIGEENPIE B5se

ciplejiplFoszit

& Eyes, Including visien, dep'th
perception;, color blindness

#Hear“hg including atudiometric tests
from '500 to 6,000 hertz

¢ Chest, heart and lungs
¢ Peripheral vascular system



& Abdomen and: I

¢ Spine and othel JSCLJJOSK@J@'EELJ SV/SLEIm
COMmpoRents

¢ Genitourinary: system

¢ Skin and nervous system
FB|OO tests

¢ Urinalysis

iu‘quImonary function (If respirator Is te
be worn)

® EKG

¢ A 14x17 Inch chest x-ray
¢ Specific chemicals of interest



'Eh,g\sphatase
— Cellinjury: enzyme t
 .SGOT, SGPT

7N P
7

& Kidney
— General: blood tests: blooed u
(BUN), creatinine, uric acid




OEVAIUNCHORNESISNIEEUENZ)

SLEMSHaNEReREENS

COIOK, dPPEAANCENSPECTIE
gravity; pi; gualitativerglicoses protelny
bile, acetone, occult Bleed; MICKOSCEPIE

examlnatlcm off Sediment:
y g \
¢ Blood forming function
—Blood tests: CBC, WBC, RBC



Ab]l]ir.y 10) WO

histoery and p ySICal exellr

+ Note limitations cone
ablhty to use PPE

< Prov;de additional testing fior anility te
wear PPE

+ Base decision on individual’s profile
¢ Make a written assessment of the WOrker's
capacity to perform while wearing a

e‘mmg e WOKKEIES

respirator



RECOMMENCECNIENOEIE med]gl\
S clppllpleition) 2lepian)is

@
L
F

& Yeanly updatereifmedicalrana
occupational RISteRy

& Yearly physical  examinaton

& Testing based on examination
resul’t§ exposure and jeb classiand
task

& More frequent testing based on

specific exposures



NG

PEOUICSCEERTNUREXEINS

ED . -
potentiall medical e

such/’ aé;
‘—Pulmonary function
— Audiometric

—Vision
—Blood and urine
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+ Provide emenrgency st

< Develop! liaisen withrlecaliespiteieige
medicall specialists

-FArrange for decontaminatienr e Victiis
#Arran@e in advance for transport of

J

V|ct|ms
& Transfer medical records
+ Glve detaill of iIncident and meﬂj >E

\

to next care provider



& Train a team ISt aidraneiCRix
Including firsSt aid o

— Explesion and burmrijures

— [Heat stress

—Aéu,;ce chemical texicity

¢ Train 'site persenneliinremergency.
decontamlnatlon procedures

ﬁPredeS|gnate reles and
responsibilities for emergencies



<« Estailish’ anremergenecy/iisSalcarSteiliCnron
site capahle oiF
— Stabilizing Victims
— Generall first aic

¢ Locate station|in clean area G JACENINLO
the’ﬁg\con station

¢ Provide a standard first aidikit, deluge
showers, stretchers, portable Water, ice,

_emergency eyewash, deconssolutions,; e
extinguishing blankets

¢ Restock supplies and equipmenit e
needed




& Establish a
protocol

¢ Make plan i adve
transportatlon

& Post important phone numio
¢ P[OVIé]e maps and directior

& Make sure responders know: the way/ io
the nearest medicall facility,

¢ Establish a radio system

Iﬂ
—
2
D

/ . e, , ,
|CE 11017 f—)fﬁf—,‘fgeﬂcy

¢ Review emergency procedures; daily,



f r .xr"‘ ( (b + .x' N\ 1 A n\\/ | (@ T
nNaIcauHSIeIFCHEMICAIREXIBSIIE
Behaviorallfchanges greciigliplef elfffletiifies
Changes In skin: color

Coughing
Drooeling

Fatigue/\\ iy
Irritation Of eyes, nose, skin

respi ratof ry. tract

Nausea
Sweating
Tightness In chest



nghtrheadednes
Profuse\sweatlng
Weak pulse




Confusio CORVUISIONS

Hot skin =GN tEMPEraLURE
Incoherent spee B
Sweati/n'q stops ACONSGIONGHESS

7 1
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¢ Developn EC pllsihnl fef nlenl-

emenrgency. nealtinrcane

— Provide: fer eve lJa'_r.Jr ) o'f AR/ JOI=EIALET
Ssymptoms or Ilinesses

— Provide for treatn i GJ/fJ/JJO related

illnésses that may put the worker at risk
- because of task requirements

—Keep a copy oft medical records at
site and the nearest hospital or

L
SAll

them transported with vietin



PlegicimNeview

& Ascertain that eachfaceideRiroligESsSAVES
prompily’ investigated terdetemminercalse
and make necessany/ changesinrpezalithrane
safety precedures

€ Evaluate the efficacy, of Speciiicimedic2l
testing based on potential site: expesties

¢ Add or.delete medical tests as; Stggestea oy
current jndustrial hygiene and envireRimenitizl
data

€ Review potentiall exposures and SSPrai all
sites to determine It additionall tEstingHs
reqguired

€ Review emergency treatment procedures
and update list of emergency coentacts
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~ /TRAINING REQUIREMENIS
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Frzlipllnle) (Peieje Z2)

1

€ Personnelf acuvely InvoeiveECNn
cleanup activitiesSimuSE e iUl
familiar With' pregrams aned
procedures contained infthe SSP
ﬁVisi\tf S to a site must receive
adequate training onrhazais
~recognition and on the site’s SOR’s to
enable them te conduct thelr Visit
safely




IAIRRENIE20ENS)

£ The levell of traimingl shiouldNsErcOnSISTERITH
the woerker'syjebritnconrane eEspeRSIPIIES

# Program shoeuld invelve: hethrclassien
Instruction in' a Wide rangeroffneaitigrano
safety topics and hands-6n’ pPrachice

£ Hands-on practice: shouldiincltde diglissinttne
field that simulate: site' actvities ana
emergencies

# Clear, concise language should be used

¢ A variety of teaching alds should be Used and
lector classes shouldl be Interspersed Witn
class participation and hands-6n training



NG

[Frzlipllale) oroe)reinns

& ObJectives:

— [0r make WorKErSFaWWa e oIt
poetential hazards they My EeRcoles;

— [0 provide '<ruvvJecJJe RENSKINS
necessary to perform: theWorkaWiiig
minimal risk terwoerker healthrand
saje'fy
~To make workers aware: off ther pulfpese

-~ and limitations of safety equipment

— To ensure that workers can safely
avold or escape from emergencies

.ﬂ_

HIIE
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Rezlipllale) wroe)reins (Peieje 2)

€0 OO LYPE
rall site Woerkers

G

<8
— Visjtors
v A

a 1

1
7N - 4



General site Workers

« Site salety plan
+ S|te Work

* Rules and regulatl eh
&+ Safe use of field equig

+~Handll>ng storage and tr NISPONEALION O]
‘hazardous materials

+ Employee rights and responsibilities
# Use, care and limitations oif PP



NG
GENEalSItENTOIREISHECGEN)

& Safe sampling technIgueEs
¢ Site sunveilliance
¢ Use and’ decontaminatieon eirERE
¢ Use of Instruments; ter measuiie
exp}@é;.wﬂy, radioactvity; etc:
¢ Safe use of specialized equipment
ﬁﬂTopics Specific to identified site

activities



CJgisilie ppleiplciejaplanit cipiel TN
SUPEIVISEIS

w 4 . :
¢ How t}) communicate
~and local community,
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¢ Advanced! training (nrheait
safety ISSUES), PolicIES

. \‘

o 1

1
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VASIIONS

Uinlinle)



aIRINGNOPICS

* J&‘H]S'Ef/ ANENINYSICSHO];

— Chemical .m;t]orb

— Chemical -"u]-,'o‘]'ﬁfes
¢ Toxicelogy

— Do“sa\ge

= Route of exposure
" _ Toxic effects
— IDLH, PEL, REL and TLV values



Trelpllnle) tooles (Feicje 2)

& Industral-hygiene
— Selection’ and moniterne eirPREZIRE
equipment

— Calculation off doses and exposure |evels
—Evaluation of hazards

—Sele\ctlon off worker healthrand saiety.
. protective measures

¢ Rights and responsibilities off Woerkers
under OSHA



- _Risk assessment
&SSP
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Frelplnle) togles (Feicje 4 )
* SOP's

— Hands-oni practice
— Develop nent a'Jd compliance
¢ Engineering controels

— The use, barriers rsﬁa't]on 2l
m‘mj,\mlze hazards

¢ PPE |

‘) ~ASS|gn_ment, sizing, fit-testing, mMaintenance;
- use, limitations and hands-on training

— Selection of PPE
— Ergonomics

)
)
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Frztpllnle) togles (Pzleja &)

£ Veaical progieim
— Medical moeniterng; St alCiSSIESS
recognitior
— Advanced first aid;, CPR; &
d’ﬂili\s.
— Design, planning andiimplemeniation
¢ Decontamination

—Hands-on training using simulated-field
conditions

—Design and maintenance



}—Erﬁ ergency drills
-~ _Response to emergenc

— Follow-up Investigation and
documentation




ciRINENECONES

H\/Ialntaln d FeEcOralin eachn EMPIGYEE'S

—As appropriate te thelr assic
— Current and up te date
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pletplelllplef elftignlsi clnlel capltelfers

¢ |nspection
« Plannine
« Handling
+ Opening
< Sampling
NTR h -
« Characterization

+ Stagi nb

+ Bulking

+ Shipment

£ Special containers




Drum
handling
chart

CHARACTERIZATHOMN

Characieri s waBT&S

1

BULKING
Transter dourm
Cninein anto

bulk contamers

BTAGING -:
Aave diruema o

firet staging arss i
- (i aporopriate]

— _*.... " il
e et
i owve drums o | OPENIMNG
i opaniseg samipling
ares ' Dipeery deurma

I_M— e e | -
I ove drums o SAMPLIMNG
| Second STEgIngG
arso i SIII'T'I-I}I-I drum contants
iif appropeiate)
— |
g AN !
=1
[ Maonvea dnems to ] mmmmﬂﬂ
JI iln::t;m.LrT i Charsctorize wastos

e e el
v

BULKING
Transafer doum
Qo ERTE arto

bislk containers

SHIFPFMEMNT
Ship bulked wostos @ /o
drums o offsie trescmeant
mtesrmge, or dinpoasl facility




& Single-walled dirtn

vesseJ

— Usual1y contain reactive,
substances

¢ Lab ,,packs

— Contains many varied cher
sometimes incompatible

¢ Cardboard fiber




DN ERYPES

2 llarremoyvenie
— Designed torcontainrselidimatedals

—De§i€ned to contair
#Contalns a liner

" —May contain a highl
otherwise hazardous material



NSPECHBN

* Approprater ProCEUURES OItERNUEPENESIOI
contents

« Visually/ InSpect drums andrcontaInERSHo
determine conteni; IFpessiisle

¢ Look for condition immediately adjeceniste
drum.area

* I\/Ionlt'\ atmosphere areunad therarearusir
a varle\ty of Instruments

=~ Gamma radiation

— Organic vapor monitors

—
()

— Combustible gas meter



£ Remember that driims may/ 10e
mislalbeled

€ Use ground-penetrating systemsito
search for buried drums

_« —Ground penetrating radair

VA £

= Electromagnetic wave
— Electrical resistivity

— Magnetometry
— Metal detection



NG

_0O0OK Tor
¢ Symbols, WOrds, or OtHERMANKS On
the drumi that cle r. eSSt cContentsTana

thelr hazards

¢ Symbols, words J?(’,J NEIR IS UIE
|nd|cates i’si a lal pack

& Signs of deterioration

ﬁSIgﬁS hat the drum; is ever
_‘pressured

¢ Drum type

¢ Configuration of the drumheac



R olecll elftinn pleizzlfel eleis

¢ Radioacti
& Leaiq\ng/deter |

& Eulgir‘n‘g
¢ Explosive/shock sensitive
¢ | ab packs

V. /
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leiplnlinie)

& A preliminany/planrShoicNIEeNIEpaEC
that details:

— What hazards are present
— The appropHate respeRse o 'Lr.'me elrtinnls
— Which drums neea tort
open for sampling
¢ Plan-specifies
5 Tzﬁe\extent of handling
_— T'he personnell selected for therjoln

— The most appropriate procedures ofue 0-0
the hazards associated with the prepa Je
drum contents

& Plan should be revised with new

VAo

Information



Flelglellinle

€ PUrpose

— Respond to chvieus| preklenis tha
Impair Werker safety

0')

i pplle)r)

— Unstack and erent druims o sampling

— If necessary, organize drums, inte) different
areas on site to facilitate r*’JaraC'ter]zat]orJ
%n‘él remediall action

¢ Handling may. or may’ Nnot e NECESSAN/
- depending on how the drums are
positioned at a site

¢ Drums should be handled enly/. I
necessary to prevent accidents



mletplellinle) (Fzieje 2

& Persennel shouldieenwainecioirtide
hazards el drimrRaRdiRNe PEIGKE
Work Begins

¢ Respond te newly/ disceVered iazaiEs
as they eccur

& Keep an adeguate: supply, el
absorbent on hand te rEespeRc e
leaks

¢ |f there Is a poetential for a majer
spill, berm the work area te preveni
spreading

¢ Have trained spill responders ready/



NG

BJgtingl plciplelliple] eltllorplan

|

(2H

& A drumr grappleraticlChEds o
ydraulic excavator eiRackii
(preferred: option)

& A small front end leader
& A rou‘gh terrain forklift

#A roller conveyor eguippediwith selid
rollers

O
Qb

¢ Drum carts
& Can be moved manually



mleiglelligle] oroeeeltifes

& Train persennelin prepeiiitne e ReVIinG
technigues to’ preveni Back InJUuKES

¢ Make sure venicle selectied Rassuificieniaiesd
load capacity te handle anticipaiedNeadsianc
make sure the vehicle can operate Propery en
the availlable read suriace

¢ Alr condition the cabs off Vehnicles e InCrease
operator efficiency, protect the operater Witk
heavy splash shields

¢ Have overpacks ready before any attempit 1S
made to move drums



ciglelilgle) wraeeeltifes (Pel
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< SUpplY, epeEraters Wit appRReRIIELE
respiratony protection equipmiEnt:

< Before moving anytnine
MOSt appropriate seque
various drums and o
be mB\/ed

* ExerC|se extreme caution: i han rJJJrJJ
- drums that are not intact andl tic AILEAY/
sealed

¢+ Ensure that operators have a clear view: o

(>

()

J, determinestn
Rce IRPWilIch

F containers ' sheule

(P

the roadway when carrying drums



# |f a drum 1S ieund terconitaim
radioactive materials, doe net meve
it, wait for specialized Perseniel

ﬁCaII/a\health PhYSICIST el advice

7N -
=7



EXPIOSIVE/SHOCHISERNSIHVENEUIITIS

¢ Seek specialized assistapCeNIeiorerany,
handling

< Handle these dirtims WithiFeExteEme
caution

+ Prior to handling,, makerstire allnon=
essential personnelf have heen moved
to a safe distance

¢ Use a grappler unit constructed o
explosive contalners

+ Palletize drums prior to transpekt
¢ Use an audible siren signal system

+ Maintain continuous communications
until operations are completed



SUIgINCraRtmS
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¢ Use a,grappler designed fior
‘,epro Ve containers to meverdrims



I210) 0zleis
& Contain smallcentaifens stireunc caNs),
alSErHREN:

€ Prior to handling oI tiansSportineeike
sure all' nen-essential persenRelNgave
peen moeved toera salerarea

¢ Use a grappler constricted o explosive
containers

€ Maintain: continuous commuRICatoNS
until. operations are cempleted

¢ Have a chemist Inspect, classity and
segregate contaliners Inside a a2 pack

¢ If crystalline material Is around opening
handle as shock-sensitive

¢ Palletize prior to transport and secure
drums to pallet



Eerzi<lplef, @l zinlel cleiafioreiise
clftinpls

< | the drtmrcanneiBeNmeVedWWitheUi:
rupture, Immediately/ tiansSiefCoNtERLS
to a sound drtmrusing e plhie
designed for the coRtents

<+ Use a drumi grappler and placenn
overpack the foellewing:

— Leaking drums that centain sildges; ox
semi-solids

— Open drums that contain liguic e selid
waste

— Deteriorated drums that can be moved
without rupture



£ Prior to Inivat
excavation,, e:
depth off drun

+ Remove soill With «
e
minimize the poten

rupture

ﬁHave a dry chemical firer extingtiSher
available



DitimiepERING

,/

a (J

~

Ually*GpPEn
sample A" place durners
Investigations

¢ Remedial andl emergency, Operations
may rEquwe a Separate drtim
-‘opening area

< Drum opening procedure/a

cU
STt

=i
elf
2
>3

same In either situation



DU GRERNENPICCEENIES

¢ Place a bank off alif cylinCerSToUESICE
the work area WheRrusing a stijpplicn
allr respiratory’ system

+ Keep personnel a safe distance ien
the drums being 6pEened G place
explosive-resistant shields betWween
them and the drums

+ Locate drum: openingl equipment:
controls, monitoring equipment amnad
fire suppression systems behind an
explosion-resistant plastic shield



Druim OPENINOProCEANTES
Pageiz)

& Vioniter contintiousiyAdUinereERIine

¢ Use the following remc £e coplifellee]

devices Ior Opening drmSE

— Pneumatically’ eperatedmpactWiencl
to; lgemove PURGS

—Hydr\aullcally or pneumatically’ 6peEratea
drum pilercers

7N - 4

- —Backhoes with bronze spikes for

penetrating drum tops at a large scale
operation



gosdifas
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Bltigslhagerlinie) gfc
(FA0ES)

ISEIS GIiEeS e

Iﬂ—
2

72
@

¢ Do not use picks, ¢
Open drums

¢ Hang| or balance the drtimrepening
equipment tor minimizeWorker eExertion

& Per/fa\rm all steps slewly enra stiging
drum |

”’+~ » Relieve excess pressure prier te

opening, either remotely or/eJa alf 2UE
explosive-resistant shield



N

DrUM PO OCEUNTES -
Feleja 2]

£ Open exotic: metalrdrtimsiand
pelyethyleneror PV E-lined driims
through the OUNG Y rEMmBVaIeIFEiliing
¢ Do not openi or sample individualfNals
pafclg\containers
¢ Reseal open bungs and allfepenings as
< soon as possible or place the drumiim
~ an overpack.

¢ Decontaminate all eguipment: after

use to avold mixing iIncompatible
wastes



ﬁUse Special precautions
sampling manually
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B)ftingl sicnlollnle) olein)

© RESearch backdrouneNRieHetORRIdOU:
the wastes

+ Determine wi
sampled

¢ Select the appropriate sar
and-containers

* Devel'ép a sampling pia he
Y volume and! locatl

{Bevelop sampling SOPS
+ Have a trained health and saléet

N

A drtims SheENE

professional determine the PPE reguired



NG

VicnueisSeineline

/

€ Keep sampline pPeErSOnNEINEITENSEIE
distance while drpsS aneNeine
opened

& Dol not lean ever drums

-hCove? the druni teps with plastic
sheen g

¢ Never stand on drums

¢ Obtain samples with either glass reds
Or vacuum pumps



DU ChalccCieldZzaomn

& Goall IS to) eltaIRNIEre 2iZNIECESSER/AL0
determine hew: tersaiely/ ancreifiicIenibly,
package: and transpert tieWaStesSHo)
treatment and/er dispesal

¢ Standard tests shoeuldi e tusea terclassiiyatihe
waste Inte generall categories:

Auto-reactives PEestiCIGes

Water reactives Cyanicdes
Inorganic acids Inerganic exidizess
Organic acids Organic exidizers

Heavy metals
¢ Characterize using an onsite lab, Iff availaile
& Packaade sambples followina DOT regulatiens



DruRsizZeinG

£ Drums may/ NEEartore Stalged toNaCliiabe
characterization and remediaiFaction

4 Drums: may needi torve staged Lo protECt
them from hazardeus: sitie conditens

+ Jrade off betWween IncCreased hazarads
associated with handling and decreased
hazards associated with the enhanced
organization and accessipility, el theWaste
materials

¢ Number of staging areas; depends, on Site=
specific conditions such as; SCopE,
accessibility and perceived hazards

¢ Stage drums two wide by tWe FewWSs pPer area
and space the rows 7-8 feet apart
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DRUM OPENING
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Drum
storage
diagram
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suspecte CONtENLS emd S'EOT@J prur 10
sampling

ﬁOpemng area
—Dr;un‘n are opened,, sampled ana
resealed
#Samplmg area

—Used In large scale eperations fer drum
sampling



& Seconadl staging

+Finall staging (lbulking)rai

7
7N - 4

e

— femporany. Jurage clferl JongcJ]rJg

characterization t
unsealed drums

—BGIkmg of characterized rJrlm

1

ﬁL cate the area as close to the

¢Grade the area and cover it with'p
sheeting

¢Construct 1-foot high dikes aretnd it

¢Segregate drums according te pasic
chemical categories



Bgting) otlliple)

& \\/astes th , chHelicCLEZET
as; similau En g ]xed LOYELIET
and placed | LAINERSHION

shipment
& Increase efficiency, and redlces costs

#Perfor ed only after thereugn
characterization has occurred

¢ May require compatibility, tes

before bulking



NG

SUKINONPIOCECNIES

& INSpect each tank tralerane EnieVveEsaiy
residual matenals PH eI tortanSHEHICgRe)
bulked matena

¢ Use pumps that are rated
hazardous materials

¢ Inspect h\ose lines before PegINRING Wolks o
ensure that all hoses, fittings and valves are
intact

¢ Take special precautions when handling Neses
¢ Store flammable liguids In approved contaipers

(O

U1

PECINIC




DI Jmomemt

minimizes conflict b
and waste haulers

+~Stage hauling vehicles In a safie
ready




DrumishipmeRiREPEegenz)

¢ OUthHt draver WithrapprepHateNPrRE
¢ Tighitly seal all adrtms pre teNeadiiG
¢ Overpack leaking or detererated arbings

& Make sure truck pbed and walls are clean anc
Smoothn

¢ Keep bulk solids several inches Below: thertop
of the trailer

¢ Weigh vehicles periedically ter ensure they,
meet road' limits

¢ Decon vehicle tires prior to leaving site
¢ Check for release of dust or Vapoer emissions
¢ Develop procedures for respending te: spilis



£ Ideﬂtu‘\y contents throuoe
analys1s

removal

4+ Use confined space entry precedures When
entering




NG

Coplilgleel Socies epjief]ple)

& Ventilate tank o Vallt uhereueiily
PrIGK tor entiRy

¢ Disconnect connecting pPIREIRNES

¢ Take air Samples o ProVve aloaSENCENo);

flammaldle, COmbUS rJoJe Xy OEN

deficient atmospheres

ﬁEqu\entry team wWith apprepriate
_respiratory systems, safety
harnesses, protective clothing and
ropes

(2




CONINES o) o
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+ Equipr a safiety: elsenvermwiia
appropriate protec; go|tljopgleinit

< Establish lifeline signalsy prerstereniny

+ Have an additionall persentaveail2isleiig
the v,:?ﬁmty to assiISt the Salety/ eRSERVEN:

¢ Instruct the safety observer not to

enter the space until additiens
personnel are on scene

i)\
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C
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S \Vear appropraterPIRE

¢ Use mollle’ steps ol suiteile
scafifoelding

& Avold walking acress: tirticks Catival ik

#Ralse\and lower equipmenRt and
samples' in; carriers

¢ Use two hands while climbit C
¢ Sample from the top of the venicl

C



~ ) ,

¢Use/a\safety line & Td’ NAFNESS

+Maintain ladders and railings in
accordance with 2¢€ ’
Subpart D



NG

U)

-FReco the |Dnumibers en the
Cyllnd I to aid In characterzing them

¢ Secure them in accordance with
OSHA regulations



* Provide nec
as lifeldee rS, -
safety harnes
when samplm

*-Sta%/ ORI shore

& Be aware that some solid Wwastes
may float and! give the appearance of:
solid: cracked mud

ﬁBe careful when woerking alene
lines
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/| DECONTAMINATION
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DEecontaminaen

# [Decontaminatienis the PreCESSI O]
remeving e netiraIZINE CoRARIIRERLS
that have accumuiated GRNPErSeRIE]
and equipment:

€ |t IS criticall te healtli and saiety 2
hazardous waste Sites

< |t protects the Woerkers fifem hazakteus
substances that may contaminate anc
eventually permeate protective
clothing, respiratory equipment, tools;
vehicles, and other eguipmert Used on
Site



o\ ) e

eIt proxuects the communiity. by,
_preventing uncentrolled

""" FeIm
the site



& Many  factors i
contamination
O R
¢ There are methods for prev.
reducing contaminatiol
¢ There are general guideli
designing and selecting

decontamination precedure

DEcOnAMIREERNIEEY

)

fiple) @f
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¢ Determine approprie

¢ Establish procedures tc
clean area

+ Establishimethods and procedures tormininyze
worker contact with contaminants

¢ Establish methods for dispoesing of clothing and
equipment that are not completely deconned

¢ Establish sampling and verification procedures: o
Identifying cleaned items

-

OFEVENL contaminaticnroi




NG
PreVenionreirconiaminEuon

& Estallisih JE' ofzifef e Joereuu
precedures that miRimiZErconiEe
With waste

® Stress work practices; that S ImIANmIZeE
contact Wit hazardoeus stSti2REES

& Use remote sampline /a iRgFanae
container opening technigues

¢ Protect monitoring; andfsampliing
Instruments by covering them Wil
plastic bags

1.

9Sit
(16



PIEVENUORNIEEUENZ)

e\Wear disposaisl
use disposalle
appropriate

¢ Cover equipment;and teelsiwithre

strippable coating WhicChFcanoe

removed duringl deconning

& Er_lcas\e the source of contaminabion

~with plastic sheeting| o1 GVEIACKS

¢ Maximize worker protection

¢ Train personnel on SOPRS



PPE 651

or ré

|
VA / 4
-
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& /h Sical states of waste
® Phy aste
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PRySicaEMOVAINNENOES

¢ Dislodging o displacemeEninoi
contaminantsswithrauieressuie

& Rinsing With Waters, usil
or graV|ty fleow,

+W|p|ﬁg/scrubb|ng/s raping
& Evaporatlon/vaporlzatl 0)f
& Steam jets

¢ Disposal of PPE and equipment



| 00se contamination

€ DUSLES and Vapers '; pleit @liple) (e
equipment and PRPE GIFECOINE
trapped Infsmall"epenings

ﬁWater and liguic eres Alie’ Eective

-F-Elect'r‘ statically attachedmaterials
can ‘bé enhanced by coating
~clothing or equipment with ar
static solution

1
(D
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ACRENNO ConLEMINERLS

Ol remoevaifincltioes:
— Scraping

— Brushing

—Wud'i\fqg

7 1
7N - 4



VolAWENIGUIES

& \/olatie contamimanits Cantiee
removed By eEVaPBrAUGRNGIIGVEG NN
a water rinse

¢ Evaporation car Pbe en
steam jets

ﬁ‘Care Wust be taken to prevent

~worker Inhalation of the: vaporzed
chemicals



)| raX Vol a o\ o
ShEmicaiNEmoVel
*Chemicalfieachningrexticcon

< I nactivation

— Chemical detexification
¢Halogen sthppIing

&Neutralization

\\ﬁOxidation/re Uction
¢#Thermal degradation

ils\nfectlon/sterlllz tion

- #&Chemical disinfection

¢Dry heat sterilization
¢Gas/vapor sterilization
¢lrradiation

¢Steam sterilization



DISSEIVIRG CORLAIMIPERLS

& Chemical remoevail el stifacess
contaminants canrlseraccomplished
N2 SEIVERL

¢ The solvent must
the equment el

#Care“must pe taken W\
organic solvents that
flammable

ﬁHangenated solvents are
Incompatible with PPE



INPICAIFSSOIVERLS

— Low/ chain YA rOCAIBNS

— Inerganic compeunds

— Salts

— Some organic acids and otherpolar
/co/rmi)ounds

* Dilute ‘acids

~ —Basic (caustic) compounds

— Amines
— Hydrazines
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V/pICaFSEIVERLISNEEUENZ)

¢ Dilute bases (detergent:, seaip)
— Acldic
— Phenols
— Thiels

— Nitro and sulfonic ¢ MpoeLUNdS

ﬁOrgan\lc solvents (alc glois e_r. ]
‘ketones, aromatics,, straighit:
~alkanes, petroleum products

(v

oMmPeUNAS

— Non-polar compounds



& SuUfactanits augmentys
methoeds 19 Al
petween the contaminants and 'zhe :;ur'face
being cleaned

¢ Household detergenis LRE MOSE
comm\)n surfactanits
+Some detergents can ber usedwithirerganic

solvents to Improve therdisselving and
dispersal of contaminants

¢+ Alconox is often used for sampling decen
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Solldliicaon

& Solidihying JJrJlJJrJ Ot GEIFCORLAMINERIES
can enhance: thensphysicaleEnoyel
& The mechanisms are:

—Mol\sture remoyval threougn th
absmrbents

’—Cﬁelxmcal reactions via poelymerzaten
- —Catalysts and chemical reagents
— Freezing using ice water
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RINSING

& RINSING rEmMoVveES contaminEnics
threugh diltition; physicalratiiECiiony
and solubilization

ﬁMuItlpIe FiNSes Wiith (Jesm SEIUUERS
remaove more contan inants: thanra
)sir)gl rinse withi the same velunie ol

-~ solution

¢ Continuous rinsing will' remoevemore
contaminants thamn multiple FARsine
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¢ Disposable PPE is pr
Infectious envirenmenits
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ESUNEFCUECONENECHVERESS

PISERAIoNn

I[ONT SIONS Ol INEECuVE e
t-DiscoIora
& Stains
ﬂ@@(rosive effects
/ﬂ\,//i”sﬂ\ale dirt

 ¢Alterations In clothing fakbri

Qb

cof]

- —Ultraviolet light
¢Polycyclic aromatic hydrocargua ;
¢Used on clothing, skin, and eguipment
¢Can cause cancer



< \\ipe samplin
— After the f
— Use dry’ or wet cloth; glassHieerfiliter:
paper, swab to Wipe sulfiace Being
Cleaned, thenianalyzediiniais
&Qleanihg soelution analy/sis
~—Analyze contaminants, in solution' using ezl
 Testing for permeation

— Take pieces of garment to lal and test fer
chemicals



HealinranersaieAicZaes

& [Decon methedsHmayz:

— BelincompatipienvithirtieN g Zzanc ons
SuUBstances PeEINg rEmeVved

— Be iIncompatilewithr the cletiige o)
eguipment being decenned

— Poese a direct hazard to WOoKKErS

¢ Evaluate chemicalfandfphnysical
compatibility befoere using

¢ Any decon method that
permeates, degrades, damages; o
otherwise impairs the safie
functioning ofi PPE shoeuld not he

used



Decision
ald for
decon

methods~

-4

Take additional measuies o
preveni contaminatian of find
another decontaminaton

mathod
Consult specialists if necessary.

s tha method = ective for

ramoving contaminanta?

YES

Ate the decontamination
matadiale compatiile with tha
REZaRGUS Substences prasant?

Are tho docontamination
matmrsaln ﬂll'l'lp-lllljlu with the
matirizls 1o be decontaminsied ?

Do the decontamination maletals
of process poso health or eafety
hazerds?

YES

Con appropr ote protective

measunes e arsiituled 7

YES

Mathdd QK o upe
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£ |_ocate Inf CRZ

+ Viust be organized andrreduce
contaminants by | IS e e mest: e

12

confcClAdESIENn

v Staﬁqps shouldf be separated physically o
prevent cross contamination

4 Stations should be arranged in erder of
‘decreasing contamination

¢+ Separate flow patterns should ke set uje to
Isolate workers from different
contamination zones
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CONTAMINATION
REDUCTION

Level A
Max decon

Fully Enocepsulsting S
amvd Hard Het Aesmaval

SCHA Backpack
Awmoval

Irumer Gl owe
YWWash

Faner Glovs
A sru

Fare Placs
R oy ml

Irmes Glows
M mrmavenl
Irvmer Clothing

COMNT AMIMNATICON
CONTROL LINE

SUPPORT
ZOMNE




andd Aedress - Boot Cover )
Gutar Shaves

CONTAMINATION
REDUCTION
ZOMNE




Level C
max’
decon

EXCLUSION

HOTLINE s—

Mask Change
Quter Glowes

CONTAMINATION
REDUCTION
ZONE

CONTAMIMNA

CONTROL L FH! —_—




WIND DIRECTION

I and Outer Gloves
*—-——___




WIND DIRECT ION

Level C
min
decon




& Chemicall; physical anest J,<JroJJJJchJ

PropPErties; o contaminapts

& Pathogenicity, ol InlecCliousSWaSLES

& Amount, Iocatlon 2 'JC] 0]
cont%mants

#Potentlal for and lecation el expPesure
based on assigned worker duties;
activities and functions

i2lRmERI eI



& Potentiall ek Wasit
PEFMEALE; OIf PEN

& Proximity. of |

® Emergenues

¢ Methods available for protecting
workers during decen



RECOMMENEECEGUIRIIERING)
CECcen Gl PErSORRERENENZIRIE

€ Drop clothesi of plasticroif otheErrsiiiicisle
materials

¢ Collection contaliners, stch as ditinms;
lined trash cans

¢ [ Ined boxes with alserents e Wiping

¢ | arge galvanized tuls, Steck: tanks; ol
children’s wading peols

# \\ash solutions based on contaminants
¢+ Rinse solutions based on contaminants
¢ ong handled soft-bristied brushes

¢ Paper or cloth towels for drying
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clothlng

# Metal or plastic cansi or drims o)k
contaminated rinse

¢ Plastic sheeting, sealed pads with drains; ol
other appropriate methods' for containing)and
collecting contaminated v@ and [ASse
solutions

& Shower facilities

¢ Soap and wash solution, wash cleths and:
towels for personnel



RECOMMENCEENECEINGINIEENA
COUIPIIEnR:

& Storage taniks of apprepHatersize

¢ Drains or pumps e collectien Gl
contaminated rinse and selttien

¢ | ong handled brushes

¢ \Washi solution selected! fior coRtaminants
¢ Rinse solution selected for contamiRants
¢ Pressurized sprayers

¢ Curtains, enclosures or spray eotis
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¢ |Long handled orus  OES
for disledging contaminants

& Contalners to hold contamimants and
contamlnated soll removed

fWaéh\and rinse buckets, brooms ane
_“brushes for use in deconiinside veh

¢ Containers for storage and dispesail’ off
contaminated wash and! rinse selutiens




Helfganrell orgiacilon cluriric
cleicop

& More protection o dECONNVOIIKENS
needed when deconpinerelitsIdeN=Z

¢ In some Cases, WOorkers shiolldawel;
same PPE as thoese helng deconned

¢ iay also be able te use enelevel
lower

¢ |_evel of protection varies With ty/pe
of equipment being decenned

¢ A qualified health and saflety.

professional should determine decen
PPE



EMEYERCY CECHEN

€ Emergency Gecon ProCeEaURES SHOUIENIE
established’

<+ The primary concern shotldNsertoNprEVET

loss of life’ or severe injury; delay decon

until’ victims stanilized

+ | decon can be perfermeac
interfere with first aid mez
be conducted immediately

<+ Provisions should be made to’ protect
‘medical personnel and dispesing o
contaminated clothing
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