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1. Introduction
In the past decade; industry, government, and the general 
public have become increasingly aware of the need to 
respond to the hazardous waste problem, which has 
grown steadily over the past 40 years. In 1980, Congress 
passed the Comprehensive Environmental Response; 
Compensation, and Liability Act (CERCLA) —the Super- 
fund law—to provide for "liability, compensation, 
cleanup, and emergency response for hazardous sub­
stances released into the environment and the cleanup of 
inactive waste disposal sites."

This manual is a guidance document for managers 
responsible for occupational safety and health programs 
at inactive hazardous waste sites. It assumes a basic 
knowledge of science and experience in occupational 
safety and health. It is the product of a four-agency com­
mittee (the National Institute for Occupational Safety and 
Health [NIOSH], the Occupational Safety and Health 
Administration [OSHA], the U.S. Coast Guard [USCG], 
and the U.S. Environmental Protection Agency (EPAJ) 
mandated by CERCLA section 301(f) to study the prob­
lem of protecting the safety and heatth of workers at haz­
ardous waste sites, and by CERCLA section 111(c)(6) to 
develop a program to protect the health and safety of 
employees involved in response to hazardous substance 
releases, removals, or remedial actions.

This manual is intended for federal, state, and local offi­
cials and their contractors. It may be used:

• As a planning toot by government or private 
individuals.

• As a management tool by upper level or field 
managers.

• As an educational tool to provide a comprehensive 
overview of all aspects of safety and heatth protec­
tion at hazardous waste sites.

•  As a reference document for site personnel who need 
to review important aspects of heatth and safety.

This document is not a detailed industrial hygiene text­
book or a comprehensive source book on occupational 
safety and heatth. It provides general guidance and 
should be used as a preliminary basis for developing a 
specific health and safety program. The appropriateness 
of the information presented should always be evaluated 
in light of site-specific conditions. Other sources and 
experienced individuals should be consulted as necessary 
for the detail needed to design and implement occupa­
tional safety and health programs at specific hazardous 
waste sites.

Although this manual cites federal regulations, it is not a 
definitive legal document and should not be taken as 
such. While it represents a cooperative effort of the four 
agencies to develop a document that blends their widely 
differing mandates, policies, and procedures in specific 
areas, the manual may not include elements of each 
agency's policies that should be considered when 
developing occupational safety and health programs for 
hazardous waste sites. Individuals who are responsible 
for the health and safety of workers at hazardous waste 
sites should obtain and comply with the most recent fed­
eral, state, and local regulations relevant to these sites, 
and are urged to consult with OSHA, EPA, and other 
appropriate federal, state; and local agencies.

This manual will be updated regularly. Please send com­
ments and suggested ravisions to any of these four 
organizations:
NIOSH
Hazardous Waste Program (C-17)
4676 Columbia ftrkway 
Cincinnati, OH 45226
OSHA
Directorate of Technical Support 
200 Constitution Avenue, NW 
Washington, DC 20210
USCG
Environmental Response Division (G-WER-2)
2100 Second Street, SW 
Washington, DC 20593
EPA
Occupational Health and Safety Staff (PM-273)
401 M Street, SW 
Washington, DC 20460

A separate manual that specifically addresses response to 
hazardous substances emergencies will be published at a 
later date. In the meantime; much of the information in 
this manual can be used in planning for response to emer­
gencies involving hazardous substances.
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I n t r o d u c t io n
Hazardous waste sites pose a multitude of health and 
safety concerns, any one of which could result in serious 
injury or death. These hazards are a function of the 
nature of the site as well as a consequence of the work 
being performed. They include:

• Chemical exposure
• Ft re and explosion.
• Oxygen deficiency.
• Ionizing radiation.
• Biologic hazards.
• Safety hazards.
• Electrical hazards.
• Heat stress.
• Cold exposure:
• Noise.

Several factors distinguish the hazardous waste site 
environment from other occupational situations involving 
hazardous substances. One important factor is the uncon­
trolled condition of the site: Even extremely hazardous 
substances do not endanger human health or safety if 
they are property handled. However, improper control of 
these substances can result in a severe threat to site 
workers and to the general public.

Another factor is the large variety and number of sub­
stances that may be present at a site Any individual 
location may contain hundreds or even thousands of 
chemicals. Frequently, an accurate assessment of all 
chemical hazards is impossible due to the large number of 
substances and the potential interactions among the sub­
stances. In addition, the identity of the substances on site 
is frequently unknown, particularly in the initial stages of 
an investigation. The Project Team Leader (see Chapter 3, 
Planning and Organization) will often be forced to select 
protective measures based on little or no information. 
Finally, workers are subject not only to the hazards of 
direct exposure; but also to dangers posed by the disor­
derly physical environment of hazardous waste sites and 
the stress of working in protective clothing.

The combination of all these conditions results in 8 work­
ing environment that is characterized by numerous and 
varied hazards which:

•  May pose an immediate danger to life or heatth.
• May not be immediately obvious or identifiable.
• May vary according to the location on site and the 

task being performed.
• May change as site activities progress.

General categories of hazards that may be present at a 
site are described in this chapter. In approaching a site; it 
is prudent to assume that all these hazards are present 
until site characterization has shown otherwise. A site 
health and safety program, as described in the subse­
quent chapters of this manual, must provide comprehen­
sive protection against all potential hazards and specific 
protection against individual known hazards. It should be 
continuously adapted to new information and changing 
site conditions.

C h e m ic a l  E x p o s u re
Preventing exposure to toxic chemicals is a primary con­
cern at hazardous waste sites. Most sites contain a vari­
ety of chemical substances in gaseous, liquid, or solid 
form. These substances can enter the unprotected body 
by inhalation, skin absorption, ingestion, or through a 
puncture wound (injection). A contaminant can cause 
damage at the point of contact or can act system icalty, 
causing a toxic effect at a part of the body distant from 
the point of initial contact.

Chemical exposures are generally divided into two cate­
gories: acute and chronic. Symptoms resulting from acute 
exposures usually occur during or shortly after exposure 
to a sufficiently high concentration of a contaminant. The 
concentration required to produce such effects varies 
widely from chemical to chemical. The term "chronic 
exposure" generally refers to exposures to "low" concen­
trations of a contaminant over a long period of time The 
"low" concentrations required to produce symptoms of 
chronic exposure depend upon the chemical, the duration 
of each exposure; and the number of exposures. For a 
given contaminant, the symptoms of an acute exposure 
may be completely different from those resulting from 
chronic exposure

For either chronic or acute exposure the toxic effect may 
be temporary and reversible, or may be permanent (disa­
bility or death). Some chemicals may cause obvious 
symptoms such as burning, coughing, nausea, tearing 
eyes, or rashes. Other chemicals may cause health dam- 
age without any such warning signs (this is a particular 
concern for chronic exposures to low concentrations). 
Health effects such as cancer or respiratory disease may 
not become manifest for several years or decades after 
exposure. In addition, some toxic chemicals may be color­
less and/or odorless, may dull the sense of smell, or may 
not produce any immediate or obvious physiological sen­
sations. Thus, a worker's senses or feelings cannot be 
relied upon in all cases to warn of potential toxic 
exposure.

The effects of exposure not only depend on the chemical, 
its concentration, route of entry, and duration of expo­
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sure but may also be influenced by personal factors such 
as the individual's smoking habits, alcohol consumption, 
medication use; nutrition, age, and sex (see Chapter 5, 
M edical Program).

An important exposure route of concern at a hazardous 
waste site is inhalation. The lungs are extremely vulner­
able to chemical agents. Even substances that do not 
directly affect the lungs may pass through King tissue 
into the bloodstream, where they are transported to other 
vulnerable areas of the body. Some toxic chemicals pres­
ent in the atmosphere may not be detected by human 
senses, ij&, they may be colorless, odorless, and their 
toxic effects may not produce any immediate symptoms. 
Respiratory protection is therefore extremely important if 
there is a possibility that the work site atmosphere may 
contain such hazardous substances. Chemicals can also 
enter the respiratory tract through punctured eardrums. 
Where this is a hazard, individuals with punctured 
eardrums should be medically evaluated specifically to 
determine if such a condition would place them at unac­
ceptable risk and preclude their working at the task in 
question.

Direct contact of the skin and eyes by hazardous sub­
stances is another important route of exposure Some 
chemicals directly injure the skin. Some pass through the 
skin into the bloodstream where they are transported to 
vulnerable organs. Skin absorption is enhanced by abra­
sions, cuts, heat, and moisture. The eye is particularly vul­
nerable because airborne chemicals can dissolve in its 
moist surface and be carried to the rest of the body 
through the bloodstream (capillaries are very close to the 
surface of the eye). Wearing protective equipment, not 
using contact lenses in contaminated atmospheres (since 
they may trap chemicals against the eye surface), keeping 
hands away from the face and minimizing contact with 
liquid and solid chemicals can help protect against skin 
and eye contact.

Although ingestion should be the least significant route of 
exposure at a site it is important to be aware of how this 
type of exposure can occur. Deliberate ingestion of chem­
icals is unlikely, however, personal habits such as chewing 
gum or tobacco, drinking, eating, smoking cigarettes, and 
applying cosmetics on site may provide a route of entry 
for chemicals.

The last primary route of chemical exposure is injection, 
whereby chemicals are introduced into the body through 
puncture wounds (for example by stepping or tripping 
and falling onto contaminated sharp objects). Wearing 
safety shoes, avoiding physical hazards, and taking com­
mon sense precautions are important protective measures 
against injection.

E x p lo s io n  a n d  F ire
There are many potential causes of explosions and fires 
at hazardous waste sites:

• Chemical reactions that produce explosion, fire or 
heat.

• Ignition of explosive or flammable chemicals.
•  Ignition of materials due to oxygen enrichment.
• Agitation of shock- or friction-sensitive compounds.

•  Sudden release of materials under pressure
Explosions and fires may arise spontaneously. However, 
more commonly, they result from site activities, such as 
moving drums, accidentally mixing incompatible chemi- 
cals, or introducing an ignition source (such as a spark 
from equipment) into an explosive or flammable environ­
ment At hazardous waste sites, explosions and fires not 
only pose the obvious hazards of intense heat, open 
flame smoke inhalation, and flying objects, but may also 
cause the release of toxic chemicals into the environ­
ment. Such releases can threaten both personnel on site 
and members of the general public living or working 
nearby, lo protect against the hazard: have qualified per­
sonnel field monitor for explosive atmospheres and flam­
mable vapors; keep all potential ignition sources away 
from an explosive or flammable environment use non- 
sparking, explosion-proof equipment; and follow safe 
practices when performing any task that might result in 
the agitation or release of chemicals.

O x y g e n  D e f ic ie n c y
The oxygen content of normal air at sea level is approxi­
mately 21 percent. Physiological effects of oxygen defi­
ciency in humans are readily apparent when the oxygen 
concentration in the air decreases to 16 percent. These 
effects include impaired attention, judgment and coordi­
nation, and increased breathing and heart rate Oxygen 
concentrations lower than 16 percent can result in nausea 
and vomiting, brain damage heart damage unconscious­
ness, and death. To take into account individual physio­
logical responses and errors in measurement concentra­
tions of 19.5 percent oxygen or lower are considered to 
be indicative of oxygen deficiency.

Oxygen deficiency may result from the displacement of 
oxygen by another gas, or the consumption of oxygen by 
a chemical reaction. Confined spaces or tow-tying areas 
are particularly vulnerable to oxygen deficiency and 
should always be monitored prior to entry. Qualified field 
personnel should always monitor oxygen levels and 
should use atmosphere-supplying respiratory equipment 
(see Chapter 8, Personal Protective Equipment) when oxy­
gen concentrations drop below 19.5 percent by volume

Io n iz in g  R a d ia t io n
Radioactive materials emit one or more of three types of 
harmful radiation: alpha, beta, and gamma. Alpha radia­
tion has limited penetration ability and is usually stopped 
by clothing and the outer layers of the skin. Alpha radia­
tion poses little threat outside the body, but can be haz­
ardous if materials that emit alpha radiation are inhaled or 
ingested. Beta radiation can cause harmful "beta bums" 
to the skin and damage the subsurface blood system.
Beta radiation is also hazardous if materials that emit beta 
radiation are inhaled or ingested. Use of protective cloth­
ing, coupled with scrupulous personal hygiene and decon­
tamination, affords good protection against alpha and 
beta radiation.

Gamma radiation easily passes through clothing and 
human tissue and can also cause serious permanent dam­
age to the body. Chemical-protective clothing affords no 
protection against gamma radiation itself; however, use of 
respiratory and other protective equipment can help keep
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ra d ia tio n -e m ittin g  m a te ria ls  fro m  e n te rin g  th e  b o d y  b y  
in h a la tio n , in g e s tio n , in je c tio n , o r s k in  a b s o rp tio n .

K  le v e ls  o f ra d ia tio n  a b o ve  n a tu ra l b a c k g ro u n d  a re  d is c o v ­
e re d  (see  T ab le  6 *2  in  C h a p te r 6 ), c o n s u lt a  h e a lth  p h y s i­
c is t. A t le v e ls  g re a te r th a n  2  m re m /h r, a ll s ite  a c tiv itie s  
s h o u ld  ce s s e  u n til th e  s ite  h a s  b e e n  a sse sse d  b y  h e a lth  
p h y s ic is ts .

Biologic Hazards
W a s te s  fro m  h o s p ita ls  a n d  re se a rch  fa c ilit ie s  m a y  c o n ta in  
d is e a s e -c a u s in g  o rg a n is m s  th a t c o u ld  in fe c t s ite  p e rs o n ­
n e l. L ik e  c h e m ic a l h a za rd s , e tio lo g ic  a g e n ts  m a y  be  d is ­
p e rs e d  in  th e  e n v iro n m e n t v ia  w a te r a n d  w in d  O th e r 
b io lo g ic  h a za rd s  th a t m a y  b e  p re s e n t a t a h a za rd o u s  
w a s te  s ite  in c lu d e  p o is o n o u s  p la n ts , in s e c ts , a n im a ls , a n d  
in d ig e n o u s  p a th o g e n s . P ro te c tiv e  c lo th in g  a n d  re s p ira to ry  
e q u ip m e n t ca n  h e lp  re d u c e  th e  c h a n c e s  o f  e xp o su re . 
T h o ro u g h  w a s h in g  o f a n y  e x p o s e d  b o d y  p a rts  a n d  e q u ip ­
m e n t w ill h e lp  p ro te c t a g a in s t in fe c tio n .

Safety Hazards
H a za rd o u s  w a s te  s ite s  m a y  c o n ta in  n u m e ro u s  s a fe ty  
h a za rd s  s u c h  as:

•  H o le s  o r d itc h e s .

•  P re c a rio u s ly  p o s itio n e d  o b je c ts , s u c h  e s d ru m s  o r 
b o a rd s  th a t m a y  fa ll.

•  S h a rp  o b je c ts , s u c h  as n a ils , m e ta l s h a rd s , and  
b ro k e n  g la s s .

•  S lip p e ry  s u rfa c e s .

•  S te e p  g ra d e s .

•  U neven  te rra in .

•  U n s ta b le  s u rfa c e s , s u c h  as w a lls  th a t m a y  ca ve  in  o r 
flo o r in g  th a t m a y  g iv e  w a y .

S om e  s a fe ty  h a za rd s  a re  a fu n c tio n  o f th e  w o rk  its e lf. F or 
e xa m p le , h e a v y  e q u ip m e n t c re a te s  a n  a d d itio n a l h a za rd  
fo r  w o rk e rs  in  th e  v ic in ity  o f th e  o p e ra tin g  e q u ip m e n t. 
P ro te c t iv e  e q u ip m e n t c a n  im p a ir a  w o rk e r 's  a g ility , h e a r­
in g , a nd  v is io n , w h ic h  ca n  re s u lt in  an  in c re a s e d  r is k  o f an 
a c c id e n t.

A c c id e n ts  in v o lv in g  p h y s ic a l h a za rd s  ca n  d ire c tly  in ju re  
w o rk e rs  a n d  ca n  c re a te  a d d itio n a l h a za rd s , fo r  exam ples 
in c re a s e d  c h e m ic a l e x p o s u re  d u e  to  d a m a g e d  p ro te c tiv e  
e q u ip m e n t, o r d a n g e r o f e x p lo s io n  ca u se d  b y  th e  m ix in g  
o f c h e m ic a ls . S ite  p e rs o n n e l s h o u ld  c o n s ta n tly  lo o k  o u t 
fo r  p o te n tia l s a fe ty  h a za rd s , a n d  s h o u ld  im m e d ia te ly  
in fo rm  th e ir  s u p e rv is o rs  o f a n y  n e w  h a za rd s  s o  th a t 
m itig a tiv e  a c tio n  c a n  be  ta k e n .

Electrical Hazards
O ve rh e a d  p o w e r Bnes, d o w n e d  e le c tr ic a l w ire s , a n d  
b u rie d  c a b le s  t i l  p o se  a d a n g e r o f s h o c k  o r e le c tro c u tio n  
I f  w o rk e rs  c o n ta c t o r se ve r th e m  d u rin g  s h e  o p e ra tio n s . 
E le c tr ic a l e q u ip m e n t u se d  o n  s ite  m a y  a ls o  p o se  a  h a za rd  
to  w o rk e rs , lo  h e lp  m in im iz e  th is  h a za rd , lo w -v o lta g e  
e q u ip m e n t w ith  g ro u n d -fa u ft in te rru p te rs  a n d  w a te r- tig h t.

c o rro s io n -re s is ta n t c o n n e c tin g  c a b le s  s h o u ld  b e  u se d  o n  
s ite . In  a d d itio n , lig h tn in g  is  a h a za rd  d u rin g  o u td o o r o p e r­
a tio n s , p a rtic u la r ly  fo r  w o rk e rs  h a n d lin g  m e ta l c o n ta in e rs  
o r e q u ip m e n t, lo  e lim in a te  th is  h a za rd , w e a th e r c o n d i­
tio n s  s h o u ld  b e  m o n ito re d  and  w o rk  s h o u ld  be  su sp e nd e d  
d u rin g  e le c tr ic a l s to rm s . A n  a d d itio n a l e le c tr ic a l h a za rd  
in v o lv e s  c a p a c ito rs  th a t m a y  re ta in  a c h a rg e  A ll s u c h  
ite m s  s h o u ld  b e  p ro p e rty  g ro u n d e d  b e fo re  h a n d lin g . 
O S H A 's  s ta n d a rd  2 9  C FR  P a rt 1910.137  d e s c rib e s  c lo th ­
in g  and  e q u ip m e n t fo r  p ro te c tio n  a g a in s t e le c tric a l 
h a za rd s .

Heat S tress
H e a t s tre s s  is  a m a jo r h a za rd , e s p e c ia lly  fo r  w o rk e rs  
w e a rin g  p ro te c tiv e  c lo th in g . T he  sa m e  p ro te c tiv e  
m a te ria ls  th a t s h ie ld  th e  b o d y  fro m  c h e m ic a l e xp o su re  
a ls o  lim it th e  d is s ip a tio n  o f b o d y  h e a t a n d  m o is tu re . Per­
s o n a l p ro te c tiv e  c lo th in g  c a n  th e re fo re  c re a te  a h a za rd o u s  
c o n d itio n . D e p e n d in g  o n  th e  a m b ie n t c o n d itio n s  and  th e  
w o rk  b e in g  p e rfo rm e d , h e a t s tre s s  c a n  o c c u r v e ry  ra p id ly  
—w ith in  as  lit t le  es 15 m in u te s . I t  ca n  p o se  a s g re a t a 
d a n g e r to  w o rk e r h e a tth  as c h e m ic a l e xp o su re . In  its  e a rly  
s ta g e s , h e a t s tre s s  ca n  ca u se  ra sh e s , c ra m p s , d is c o m fo rt 
a n d  d ro w s in e s s , re s u ltin g  in  im p a ire d  fu n c tio n a l a b ility  
th a t th re a te n s  th e  s a fe ty  o f b o th  th e  in d iv id u a l a n d  
c o w o rk e rs . C o n tin u e d  h e a t s tre s s  c a n  le a d  to  h e a t s tro k e  
a n d  d e a th . A v o id in g  o v e rp ro te c tio n , c a re fu l tra in in g  and  
fre q u e n t m o n ito rin g  o f p e rs o n n e l w h o  w e a r p ro te c tiv e  
c lo th in g , ju d ic io u s  s c h e d u lin g  o f w o rk  a nd  re s t p e rio d s , 
a nd  fre q u e n t re p la c e m e n t o f flu id s  c a n  p ro te c t a g a in s t 
th is  h a za rd . For fu r th e r  in fo rm a tio n  o n  h e a t s tre s s , see 
C h a p te r 8 , Personal Protective Equipment.

Cold Exposure
C o ld  in ju ry  ( fro s tb ite  a n d  h y p o th e rm ia ) a nd  im p a ire d  a b il­
ity  to  w o rk  a re  d a n g e rs  a t lo w  te m p e ra tu re s  a n d  w h e n  
th e  w in d -c h ill fa c to r  is  lo w . lo  g u a rd  a g a in s t th e m : w e a r 
a p p ro p ria te  c lo th in g ; h ave  w a rm  s h e lte r re a d ily  a v a ila b le ; 
c a re fu lly  s c h e d u le  w o rk  a nd  re s t p e rio d s , a n d  m o n ito r 
w o rk e rs ' p h y s ic a l c o n d itio n s .

Noise
W o rk  a ro u n d  la rg e  e q u ip m e n t o fte n  c re a te s  e xce ss ive  
n o is e  T he  e ffe c ts  o f n o is e  ca n  in c lu d e :

*  W o rk e rs  b e in g  s ta rtle d , a n n o ye d , o r d is tra c te d .

*  P h ys ica l d a m a g e  to  th e  ea r, p a in , a nd  te m p o ra ry  a n d / 
o r p e rm a n e n t h e a rin g  lo s s .

*  C o m m u n ic a tio n  in te rfe re n c e  th a t m a y  in c re a s e  
p o te n tia l h a za rd s  d u e  to  th e  in a b ility  to  w a rn  o f d a n ­
g e r a n d  th e  p ro p e r s a fe ty  p re c a u tio n s  to  be  ta k e n .

I f  e m p lo ye e s  a re  s u b je c te d  to  n o is e  e x c e e d in g  an  8 -h o u r, 
tim e -w e ig h te d  average so u n d  le ve l o f 9 0  d B A  (dec ibe ls  on 
th e  A -w e ig h te d  sca le ), fe a s ib le  a d m in is tra tiv e  o r eng in ee rin g  
c o n tro ls  m u s t be  u tiliz e d . In  a d d itio n , w h e n e v e r e m p lo ye e  
n o is e  e xp o s u re s  e q u a l o r e xce e d  a n  8 'h o u r, tim e  w e ig h te d  
a ve ra g e  so u n d  le v e l o f 8 5  dB A , e m p lo y e rs  m u s t a d m in is ­
te r  a c o n tin u in g , e ffe c tiv e  h e a rin g  c o n s e rv a tio n  p ro g ra m  
a s  d e s c rib e d  in  O S H A  re g u la tio n  2 9  CFR  P a rt 1 9 1 0 .9 5 .
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Introduction
A d e q u a te  p la n n in g  is  th e  f ir s t  a nd  th e  m o s t c r itic a l e le ­
m e n t o f h a za rd o u s  w a s te  s ite  a c tiv itie s . B y a n tic ip a tin g  
and  ta k in g  s te p s  to  p re v e n t p o te n tia l h a za rd s  to  h e a lth  
a n d  s a fe ty , w o rk  a t a w a s te  s ite  ca n  p ro ce e d  w ith  m in i­
m u m  ris k  to  w o rk e rs  a nd  th e  p u b lic

T h re e  a s p e c ts  o f p la n n in g  a re  d is c u s s e d  in  th is  c h a p te r  
d e v e lo p in g  an  o v e ra ll o rg a n iz a tio n a l s tru c tu re  fo r  s ite  
o p e ra tio n s ; e s ta b lis h in g  a c o m p re h e n s iv e  W o rk  P lan  th a t 
c o n s id e rs  e a c h  s p e c ific  p h a se  o f th e  o p e ra tio n ; and  
d e v e lo p in g  a n d  im p le m e n tin g  a S ite  S a fe ty  a n d  H e a lth  
P lan  (h e re in a fte r re fe rre d  to  a s  S ite  S a fe ty  P lan  in  a c c o r­
d a n c e  w ith  co m m o n  u sa g e ). T h e  o rg a n iz a tio n a l s tru c tu re  
s h o u ld  id e n tify  th e  p e rs o n n e l n e e de d  fo r  th e  o v e ra ll o p e r­
a tio n , e s ta b lis h  th e  c h a in -o f-c o m m a n d , a n d  s p e c ify  th e  
o v e ra ll re s p o n s ib ilitie s  o f e a ch  e m p lo y e e  T h e  W o rk  P lan  
s h o u ld  e s ta b lis h  th e  o b je c tiv e s  o f s ite  o p e ra tio n s  a nd  th e  
lo g is tic s  and  re so u rce s  re q u ire d  to  a c h ie ve  th e  g o a ls . T h e  
S ite  S a fe ty  P lan  s h o u ld  d e te rm in e  th e  h e a lth  a nd  s a fe ty  
c o n c e rn s  fo r  e a ch  p h a se  o f th e  o p e ra tio n  and  d e fin e  th e  
re q u ire m e n ts  a nd  p ro c e d u re s  fo r  w o rk e r a n d  p u b lic  p ro ­
te c tio n .

A  fo u rth  im p o rta n t a s p e c t o f p la n n in g  is  c o o rd in a tin g  
w ith  th e  e x is tin g  re sp o n se  c o m m u n ity . A  n a tio n a l 
re s p o n s e  o rg a n iz a tio n  w a s  e s ta b lis h e d  b y  a C o n g re s s io n ­
a l^  m a n d a te d  N a tio n a l C o n tin g e n c y  P lan  to  im p le m e n t 
p ro c e d u re s  fo r  c o o rd in a tin g  re sp o n se  to  re le a se s  o f h az­
a rd o u s  s u b s ta n c e s  in to  th e  e n v iro n m e n t. T h is  N a tio n a l 
C o n tin g e n c y  P lan  e s ta b lis h e s  re sp o n se  te a m s  c o m p o se d  
o f re p re s e n ta tiv e s  o f fe d e ra l a g e n c ie s  and  s ta te  a n d  lo c a l 
g o v e rn m e n ts  [1 ]. A  p a rtic u la r ly  im p o rta n t c o n ta c t fo r  haz­
a rd o u s  w a s te  s ite  a c tiv itie s  is  th e  E P A -d es ign a te d  o ffic ia l 
re s p o n s ib le  fo r  c o o rd in a tin g  fe d e ra l a c tiv it ie s  re la te d  to  
s ite  c le a n u p i

H a n n in g  s h o u ld  be  v ie w e d  as an  o n g o in g  p ro c e s s : th e  
c le a n u p  a c tiv itie s  and  S ite  S a fe ty  n a n  m u s t be  c o n tin u ­
o u s ly  a d a p te d  to  n e w  s ite  c o n d itio n s  a n d  n e w  in fo rm a ­
tio n . T h u s , th is  c h a p te r is  in te n d e d  to  se rv e  as a s ta rtin g  
p o in t fo r  p la n n in g  th e  re sp o n se  a c tiv itie s  a t h a za rd o u s  
w a s te  s ite s .

Organizational Structure
A n  o rg a n iz a tio n a l s tru c tu re  th a t s u p p o rts  th e  o v e ra ll 
o b je c tiv e s  o f th e  p ro je c t s h o u ld  be  d e v e lo p e d  in  th e  f ir s t  
s ta g e  o f p la n n in g . T h is  s tru c tu re  s h o u ld :

•  Id e n tify  a le a d e r w h o  h a s  th e  a u th o r ity  to  d ire c t a ll 
a c tiv itie s .

•  Id e n tify  th e  o th e r p e rso n n e l n e e de d  fo r  th e  p ro je c t, 
and  a ss ig n  th e ir  g e n e ra l fu n c tio n s  and  re s p o n s i­
b ilitie s .

•  S h o w  lin e s  o f a u th o rity , re s p o n s ib ility , a nd  c o m m u n i­
c a tio n .

•  Id e n tify  th e  in te rfa c e  w ith  th e  re sp o n se  c o m m u n ity .

A s  th e  p ro je c t p ro g re sse s , i t  m a y  be  n e c e s s a ry  to  m o d ify  
so m e  o rg a n iz a tio n a l a s p e c ts  o f th e  p ro je c t, s u c h  as p e r­
s o n n e l re s p o n s ib ilitie s  and  a u th o ritie s , s o  th a t in d iv id u a l 
ta s k s  ca n  be  p e rfo rm e d  a s e ffic ie n tly  a n d  s a fe ty  as  p o s ­
s ib le  A n y  c h a n g e s  to  th e  o v e ra ll o rg a n iz a tio n a l s tru c tu re  
m u s t be  re c o rd e d  in  th e  a p p ro p ria te  p a rts  o f th e  W o rk  o r 
S ite  S a fe ty  P lans th a t a re  d e v e lo p e d  fo r  in d iv id u a l p h a ses  
o r ta s k s  a nd  m u s t be  c o m m u n ic a te d  to  a lt p a rtie s  
in v o lv e d .

F ig u re  3-1 p re s e n ts  o ne  e xa m p le  o f an  o rg a n iz a tio n a l 
fra m e w o rk  fo r  a h a za rd o u s  w a s te  s ite  re sp o n se  te a m . I t  
s h o w s  th e  lin e s  o f a u th o r ity  fo r  2 4  c a te g o rie s  o f o ffs ite  
a n d  o n s ite  p e rs o n n e l. T he  re s p o n s ib ilitie s  a n d  fu n c tio n s  
o f e a ch  c a te g o ry  a re  d e s c rib e d  in  T ab les 3-1 th ro u g h  3 -4 . 
T h e  o n s ite  c a te g o rie s  a re  d iv id e d  in to  p e rs o n n e l th a t a re  
e s s e n tia l fo r  a sa fe  and  e ffic ie n t response;, and  o p tio n a l 
p e rs o n n e l th a t m a y  b e  d e s ira b le  in  a la rg e  o p e ra tio n  
w h e re  re s p o n s ib ilitie s  ca n  be  d e le g a te d  to  a g re a te r n u m ­
b e r o f p e o p le . A s -n e e d e d  p e rs o n n e l a re  s p e c ia lis ts  th a t 
a re  c a lle d  u p o n  fo r  s p e c ific  ta s k s , e ith e r o ff-s ite  o r o n  s ite

T h is  e xa m p le  is  in te n d e d  to  illu s tra te  th e  s co p e  o f re sp o n  
s ib ilitie s  and  fu n c tio n s  th a t m u s t be  c o v e re d . T h e  p e rs o n ­
n e l c a te g o rie s  d e s c rib e d  ca n  be  u se d  a s a s ta rtin g  p o in t 
fo r  d e s ig n in g  an o rg a n iz a tio n a l s tru c tu re  a p p ro p ria te  to  a 
p a rtic u la r s itu a tio n . For s m a lle r in v e s tig a tiv e  a n d  re sp o n se  
e ffo rts , s in g le  in d iv id u a ls  m a y  p e rfo rm  se ve ra l o f th e  
fu n c tio n s  d e s c rib e d .

R e g a rd le ss  o f th e  s ize  o f th e  e ffo r t, a ll re sp o n se  te a m s  
s h o u ld  in c lu d e  a S ite  S a fe ty  a n d  H e a tth  O ffic e r  (h e re ­
in a fte r  re fe rre d  to  as  S ite  S a fe ty  O ffic e r  in  a c c o rd a n c e  
w ith  co m m o n  u sa g e ) re s p o n s ib le  fo r  im p le m e n tin g  h e a lth  
a nd  s a fe ty  re q u ire m e n ts . T he  S ite  S a fe ty  O ffic e r  s h o u ld  
h ave  re a d y  a c c e s s  to  o th e r o c c u p a tio n a l h e a lth  a n d  
s a fe ty  p ro fe s s io n a ls , p a rtic u la r ly  a n  in d u s tria l h y g ie n is t. 
O n ce  an  o rg a n iz a tio n a l s y s te m  h a s  b e e n  d e v e lo p e d , a tl 
in d iv id u a ls  re s p o n s ib le  fo r  e s ta b lis h in g  a n d  e n fo rc in g  
h e a tth  a n d  s a fe ty  re q u ire m e n ts  s h o u ld  be  id e n tifie d  a n d  
th e ir  re s p e c tiv e  a u th o ritie s  c le a rly  e x p la in e d  to  a ll m e m ­
b e rs  o f th e  re sp o n se  te a m .

O ne  o f th e  m o s t c r itic a l e le m e n ts  in  w o rk e r s a fe ty  is  th e  
a ttitu d e  o f a ll le v e ls  o f p ro je c t m a n a g e m e n t. A  s tro n g  and  
v is ib le  c o m m itm e n t to  w o rk e r s a fe ty  m u s t b e  p re s e n t 
fro m  th e  b e g in n in g  o f a p ro je c t. T h is  in it ia l a ttitu d e  s e ts  
th e  to n e  fo r  th e  e n tire  o p e ra tio n . T h e  S ite  S a fe ty  O ffic e r  
and  th e  P ro je c t Team  Leader m u s t have  th e  c le a r s u p p o rt 
o f s e n io r-le v e l m a n a g e m e n t fo r  e s ta b lis h in g , im p le m e n t­
in g , and  e n fo rc in g  s a fe ty  p ro g ra m s  fro m  th e  o u ts e t o f th e  
p ro je c t. T h e  im p o rta n c e  o f m a n a g e m e n t's  a ttitu d e  to w a rd  
s a fe ty  th ro u g h o u t th e  p ro je c t c a n n o t be  o ve re m p h a s ize d ; 
s ite  p e rs o n n e l a re  m o re  lik e ly  to  c o o p e ra te  w ith  s a fe ty  
p ro g ra m s  i f  th e y  se n se  a g e n u in e  c o n c e rn  o n  th e  p a rt o f 
m a n a g e m e n t.

S e ve ra l o rg a n iz a tio n a l fa c to rs  a re  in d ic a to rs  o f s u c c e s s fu l 
w o rk e r s a fe ty  p ro g ra m s . T h e se  fa c to rs  in c lu d e :
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G o v e rn m e n t A g e n c y  
O v e rs ig h t

O F F S IT E

M u ltid is c ip lin a ry
A d v is o rs

Lead  O rg a n iz a tio n  
S e n io r-L e v e l 

M a n a g e m e n t M e d ic a l S u p p o rt

P ro je c t 
le a rn  L e a d e r

CO« F ie ld  le a rn  
L e a d e r

L

O N S IT E

C o m m a n d  R o st 
S u p e rv is o r

D e c o n ta m in a tio n  
S ta tio n  O ffic e rs

R e s c u e  T eam

W o rk  P a rty

O
£o

•  S c ie n tif ic  •  F in a n c ia l •  S e c u r ity  •  R e c o rd -
A d v is o r O ffic e r O ffic e r  k e e p e r

*  L o g is tic s  •  P h o to g ra p h e r •  P u b lic  In fo rm a tio n
O ffic e r O ffic e r

O F F S IT E  
A N D  O N S IT E  
A S  N E E D E D

S ite  S a fe ty  a n d  
H e a lth  O ffic e r

•  B o m b  S q u a d  E x p e rts •  F ire fig h te rs •  M e te o ro lo g is ts

•  C o m m u n ic a tio n •  H a z a rd o u s •  P u b lic  S a fe ty
P e rs o n n e l C h e m ic a l O ffic e r

•  E n v iro n m e n ta l
E x p e rts

•  T o x ic o lo g is ts
S c ie n tis ts •  H e a lth  P h y s ic is ts

•  E v a c u a tio n
P e rs o n n e l •  In d u s tr ia l 

H y g ie n is ts

R g u ra  3 -1 . G e n e ra lize d  A p p ro a c h  to  fte rs o n n e l O rg a n iz a tio n  fo r  S ite  In v e s tig a tio n  a n d  R e sp o n se
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•  S tro n g  m a n a g e m e n t c o m m itm e n t to  s a fe ty , as 
d e fin e d  b y v a rio u s  a c tio n s  re fle c tin g  m a n a g e m e n t's  
s u p p o rt a n d  in v o lv e m e n t in  s a fe ty  a c tiv itie s .

•  C lo se  c o n ta c t a nd  in te ra c tio n  a m o n g  w o rk e rs , s u p e r­
v is o rs , and  m a n a g e m e n t e n a b lin g  o p e n  c o m m u n ic a ­
tio n  o n  s a fe ty  as  w e ll as  o th e r jo b -re la te d  m a tte rs .

•  A  h ig h  le v e l o f h o u se ke e p in g , o rd e rly  w o rk p la c e  c o n ­
d itio n s , a n d  e ffe c tiv e  e n v iro n m e n ta l q u a lity  c o n tro l.

•  W e ll-d e v e lo p e d  s e le c tio n , jo b  p la c e m e n t, a n d  
a d v a n c e m e n t p ro c e d u re s  p lu s  o th e r e m p lo ye e  s u p ­
p o rt s e rv ic e s .

•  T ra in in g  p ra c tic e s  e m p h a s iz in g  e a rty  in d o c tr in a tio n  
and  fo llo w u p  in s tru c tio n  in  jo b  s a fe ty  p ro c e d u re s .

•  A d d e d  fe a tu re s  o r v a ria tio n s  in  c o n v e n tio n a l s a fe ty  
p ra c tic e s  th a t e n h a n ce  th e  e ffe c tiv e n e s s  o f th o s e  
p ra c tic e s .

•  E ffe c tiv e  d is c ip lin a ry  p la n  to  e n c o u ra g e  e m p lo ye e s  to  
a d h e re  to  s a fe ty  p ra c tic e s .

O v e ra ll, th e  m o s t e ffe c tiv e  in d u s tria l s a fe ty  p ro g ra m s  a re  
s u c c e s s fu l in  d e a lin g  w ith  " p e o p le "  v a ria b le s . O pen  c o m ­
m u n ic a tio n  a m o n g  w o rk e rs , s u p e rv is o rs , a n d  m an a g e ­
m e n t c o n c e rn in g  w o rk s ite  s a fe ty  is  e s s e n tia l.

T h e  e ffe c tiv e  m a n a g e m e n t o f re sp o n se  a c tio n s  a t h a za rd ­
o u s  w a s te  s ite s  re q u ire s  a c o m m itm e n t to  th e  h e a lth  and  
s a fe ty  o f th e  g e n e ra l p u b lic  as w e ll as  to  d ie  o n s ite  p e r­
so n n e l. P re v e n tio n  and  c o n ta in m e n t o f c o n ta m in a n t 
re le a se  in to  th e  s u rro u n d in g  c o m m u n ity  s h o u ld  be  
a d d re sse d  in  th e  p la n n in g  s ta g e s  o f a p ro je c t. N o t o n ly  
m u s t th e  p u b lic  b e  p ro te c te d , th e y  m u s t a ls o  be  m ad e  
a w a re  o f th e  h e a lth  and  s a fe ty  p ro g ra m  a n d  have  c o n fi­
d e n c e  in  it .  lo  a c c o m p lis h  th e s e  g o a ls , th e  P ro je c t Team

Leader, o r P u b lic  In fo rm a tio n  O ffic e r u n d e r th e  s u p e rv i­
s io n  o f th e  P ro je c t Team  Leader, s h o u ld  e s ta b lis h  co m m u ­
n ity  lia is o n  w e ll b e fo re  a n y  re sp o n se  a c tio n  is  b e g u n , a n d  
s h o u ld  be  in  c o n tin u o u s  c o n ta c t w ith  c o m m u n ity  le a d e rs .

Work Plan
To e n su re  a  s a fe  re s p o n s e  a W o rk  P lan  d e s c rib in g  a n tic i­
p a te d  c le a n u p  a c tiv itie s  m u s t be  d e ve lo p e d  b e fo re  b e g in ­
n in g  o n s ite  re sp o n se  a c tio n s . T h e  W o rk  P lan  s h o u ld  be  
p e rio d ic a lly  ree xa m in e d  a n d  u p d a te d  a s n e w  in fo rm a tio n  
a b o u t s ite  c o n d itio n s  is  o b ta in e d .

T h e  fo llo w in g  s te p s  s h o u ld  be  ta k e n  in  fo rm u la tin g  a  c o m ­
p re h e n s iv e  W o rk  P lan :

•  R e v ie w  a v a ila b le  in fo rm a tio n , in c lu d in g :

S ite  re c o rd s .

W a s te  in v e n to rie s .

G e n e ra to r and  tra n s p o rte r m a n ife s ts .

P re v io u s  s a m p lin g  a n d  m o n ito rin g  d a ta .

S ite  p h o to s .

S ta te  a nd  lo c a l e n v iro n m e n ta l a n d  h e a lth  a g e n cy
re co rd s .

•  D e fin e  w o rk  o b je c tiv e s .

•  D e te rm in e  m e th o d s  fo r  a c c o m p lis h in g  th e  o b je c tiv e s , 
e g ., s a m p lin g  p la n , in v e n to ry , d is p o s a l te c h n iq u e s ,

•  D e te rm in e  p e rs o n n e l re q u ire m e n ts .

•  D e te rm in e  th e  n e e d  fo r  a d d itio n a l tra in in g  o f p e rs o n ­
n e l. E va lu a te  th e ir  c u rre n t k n o w le d g e /s k itt le v e l 
a g a in s t th e  ta s k s  th e y  w ill p e rfo rm  a nd  s itu a tio n s  
th e y  m a y  e n c o u n te r (see  C h a p te r 4 , Training).

T ab le  3 -1 . O ffs  ite  P e rsonne l

TITLE GENERAL DESCRIPTION SPECIFIC RESPONSIBILITIES

S ê n io r-U va l
M anagem ent

R esponsible fo r de fin ing  p ro jec t ob jectives, 
a lloca ting  resources, determ in ing th e  cha in- 
of-com m and, and evaluating program  
outcom e.

*  Provide the  necessary fa c ilitie s , equipm ent, and money.
*  Provide adequate personnel and tim e  resources to  conduct 

a c tiv itie s  safely.
•  S upport th e  e ffo rts  o f onsite  m anagem ent.
•  Provide appropria te d isc ip lin a ry  a c tion  w hen unsafe acts or 

p ractices occur.

M u fti
D isc ip lin a ry
A dvisor«

Includes representatives from  upper-level 
m anagem ent and onsite  m anagem ent, a fie ld  
team  m em ber, and experts in  such fie ld s  as: 

C hem istry Law 
Engineering M edicine 
Industria l hygiene Pharm acology 
in fo rm a tio n /p u b lic  Physiology 

re la tions R adiation hea lth  
physics 

Toxicology

*  Provide advice on th e  design o f the  W ork Ran and th e  S ite  S a fe ty 
Plan.

M edica l
S upport

C onsu lting  physicians. *  Becom e fa m ilia r w ith  th e  types o f m ateria ls on s ite  the  p o ten tia l 
fo r w orker exposures, and recom m end th e  m edical program  fo r th e  
site.

M edical personnel a t loca l hosp ita ls and 
c lin ics .

*  Provide em ergency trea tm e n t and decontam ination procedures fo r 
th e  sp e c ific  typ e  o f exposures th a t m ay occur a t the  site . O btain 
specia l drugs, equipm ent, o r supplies necessary to  tre a t such 
exposures.

Ambulance personnel. *  Provide em ergency trea tm e n t procedures appropria te  to  th e  
hazards on site .
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Table 3-2. Onsite Essential Personnel

TITLE GENERAL DESCRIPTION SPECIFIC RESPONSIBILITIES

P ro ject le a m  
Leader

R eports to  upper-level m anagem ent. Has 
a u th o rity  to  d ire c t response operations. 
Assum es to ta l co n tro l over s ite  a c tiv itie s .

•  Prepares and organizes th e  background review  o f th e  s itu a tio n , 
th e  W ork Plan, th e  S ite  S a fe ty Plan, and th e  fie ld  team .

•  O bta ins perm ission fo r s ite  access and coord ina tes a c tiv itie s  
w ith  appropria te  o ffic ia ls .

•  Ensures th a t th e  W ork Plan is  com pleted and on  schedule
•  B rie fs th e  fie ld  team s on th e ir sp e c ific  assignm ents.
•  Uses th e  S ite  S a fe ty and H ealth O ffice r to  ensure th a t sa fe ty  

and hea lth  requirem ents are m et.
•  Prepares th e  fin a l re p o rt and support file s  on th e  response 

a c tiv itie s .
•  Serves as the  Batson w ith  pub lic  o ffic ia ls .

She S a fe ty and 
H ealth  O ffice r
(here inafter 
referred to  as 
S ite  S a fe ty 
O ffice r in  
accordance w ith  
com m on usage)

Advises the  P ro ject Team Leader on afl 
aspects o f hea lth  and sa fe ty  on s ite . Rec­
om m ends stopping w o rk if  any opera tion  
th rea tens w orker o r pub lic  hea lth  o r sa fe ty.

•  S elects p ro te c tive  c lo th in g  and e q u ipm en t
•  fe rio d ic a lty  inspects p ro te c tive  c lo th in g  and e q u ip m e n t
•  Ensures th a t p ro te c tive  c lo th in g  and equ ipm ent are property 

sto red  and m ainta ined.
•  C ontro ls e n try  and e x it a t th e  A ccess C on tro l fe in ts .
•  C oordinates sa fe ty  and hea lth  program  a c tiv itie s  w ith  th e  

S c ie n tific  A dvisor.
•  C onfirm s each team  m em ber's s u ita b ility  fo r w o rk based on a 

physic ian 's  recom m endation.
•  M on ito rs the  w o rk pa rties fo r signs ¿ if stress. such as co ld  

exposure^ heat stress, and fa tigue .
•  M on ito rs onsite  hazards and cond itions.
•  P articipates in  th e  preparation o f and im plem ents th e  S ite  S a fe ty 

Plan.
•  C onducts pe riod ic  inspections to  determ ine if  th e  S ite  S a fe ty 

Plan is  being fo llo w e d .
•  Enforces th e  "b u d d y "  system .
•  Know s em ergency procedures, evacuation routes, and th e  

te lephone num bers o f th e  am bulance loca l hosp ita l, po ison 
co n tro l center, fire  d e p a rtm e n t and po lice  d e p a rtm e n t

•  N o tifie s , w hen necessary, lo ca l pub lic  em ergency o ffic ia ls .
•  C oordinates em ergency m edical care.

He4d le a rn  
Leader

M ay be th e  same person as th e  P ro ject Team 
Leader and m ay be a m em ber o f th e  w ork 
party. Responsible fo r fie ld  team  opera tions 
and safety.

•  M anages fie ld  operations.
•  Executes th e  W ork Plan and schedule.
•  Enforces sa fe ty  procedures.
•  C oordinates w ith  th e  S ite  S a fe ty O ffic e r in  determ in ing 

p ro tec tion  level.
•  Enforces s ite  co n tro l.
•  D ocum ents fie ld  a c tiv itie s  and sam ple co lle c tio n .
•  Serves as a fia ison w ith  pub lic  o ffic ia ls .

Com m and fa s t 
S upervisor

M ay be th e  same person as th e  F ield le a n  
leader. R esponsible fo r com m unica tions and 
em ergency assistance

•  N o tifie s  em ergency response personnel by te lephone o r rad io  in  
th e  event o f an em ergency.

•  A ssis ts  th e  S ite  S a fe ty O ffice r in  a rescue  i f  necessary
•  M ainta ins a log  o f com m unication and s ite  a c tiv itie s .
•  A ss is ts  o the r fie ld  team  m em bers in  th e  dean  areas, as needed.
•  M ainta ins Sne-of-sight and com m unica tion  co n ta c t w ith  th e  

w o rk  p a rties  v ia  w a lk ie -ta lk ies, s igna l horns, o r o th e r m eans.

D econtam ina­
tio n  S ta tio n  
O ffic e rs )

R esponsible fo r decontam ina tion  proce­
dures, equ ipm ent, and supplies.

•  Sets up decontam ina tion  lines and th e  decontam ination 
so lu tio n s appropria te  fo r th e  typ e  o f chem ical con tam ina tion  on 
s ite .

•  C on tro ls  th e  decontam ina tion  o f afl e q u ip m e n t personnel, and 
sam ples fro m  th e  contam inated areas.

•  A ssis ts  in  th e  d isposa l o f contam inated c lo th in g  and m ateria ls.
•  Ensures th a t a ll required equ ipm ent is  ava ilab le
•  Advises m edical personnel o f p o ten tia l exposures and 

consequences.

Rescue le a m Used p rim a rily  on large s ite s  w ith  m u ltip le  
w ork pa rties in  th e  contam inated area.

•  S tands by, p a rtia lly  dressed In p ro tec tive  gear, near hazardous 
w o rk  areas.

*  Rescues any w orker w hose hea lth  o r sa fe ty  is  endangered.

***- ■ - w o re  rmny Depending on th e  size o f th e  fie ld  team , any 
o r a ll o f th e  fie ld  team  m ay be in  th e  W ork 
Party, b u t the  W ork Party shou ld  co n s is t o f 
a t least tw o  people.

•  S afe ly com ple tes th e  onsite  tasks required to  fu lf ill th e  W ork 
Plan.

•  C om plies w ith  S ite  S a fe ty Plan.
•  N o tifie s  S ite  S a fe ty O ffice r o r superviso r o f unsafe cond itions.
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T ab le  3 -3 . O n s ite  O p tio n a l P e rsonne l

TITLE GENERAL DESCRIPTION SPECIFIC RESPONSIBILITIES

S c ie n tific  A dv iso r Guides th e  P ro ject "foam Leader in  
sc ie n tific  m atters.

•  Provides advice fo r
Field m on ito ring  S c ie n tific  stud ies 
Sam ple co lle c tio n  Data in te rp re ta tion  
Sam ple analysis Rem edial plans

L og is tics  O ffice r *  Plans and m obilizes th e  fa c ilitie s , m ateria ls, and 
personnel required fo r th e  response.

P h o to g ra p h * *  Photographs s ite  cond itions.
•  A rch ives photographs.

R n a o c ia l/C a c iiiftc tN iy  O ffica r ® Provtoos fio v ic iB i inQ  con troctuB i w ppo ft»

P ubfic In fo rm a tion  O ffica r •  Releases in fo rm a tion  to  the  news m edia and the  pub lic 
concern ing s ite  a c tiv itie s .

S e cu rity  O ffic a r •  M anages s ite  security.

R acordkaepw  •  M ainta ins th e  o ffic ia l records o f s ite  a c tiv itie s .

*  D e te rm in e  e q u ip m e n t re q u ire m e n ts . E va lu a te  th e  
n e e d  fo r  s p e c ia l e q u ip m e n t o r  s e rv ic e s , s u c h  as d r ill­
in g  e q u ip m e n t o r h e a v y  e q u ip m e n t a n d  o p e ra to rs .

P re p a ra tio n  o f th e  W o rk  P lan  re q u ire s  a  m u ltid is c ip lin a ry  
a p p ro a c h , a n d  m a y  th e re fo re  re q u ire  in p u t fro m  a ll le v e ls  
o f o n s ite  a n d  o ffs ite  m a n a g e m e n t. C o n s u lta n ts  m a y  a ls o  
b e  u s e fu l in  d e v e lo p in g  s e c tio n s  o f th e  W o rk  P lan ; fo r  
e xa m p le : c h e m is ts , o c c u p a tio n a l h e a lth  a n d  s a fe ty  p ro f es 
s io n a ls , a nd  s ta tis tic ia n s  m ay b e  n e e de d  to  d e v e lo p  th e  
s a m p lin g  p la n .

Site Safety Plan
A  S ite  S a fe ty  P lan , w h ic h  e s ta b lis h e s  p o lic ie s  a n d  p ro c e ­
d u re s  to  p ro te c t w o rk e rs  a n d  th e  p u b lic  fro m  th e  p o te n tia l 
h a za rd s  p o se d  b y  a h a za rd o u s  w a s te  she ; m u s t be  d e v e l­
o p e d  b e fo re  s ite  a c tiv itie s  p ro c e e d . T h e  S ite  S a fe ty  P lan  
m u s t p ro v id e  m e a su re s  to  m in im iz e  a c c id e n ts  and  in ju rie s  
th a t m a y  o c c u r d u rin g  n o rm a l d a ily  a c tiv itie s  o r d u rin g  
a d ve rse  c o n d itio n s  s u c h  a s h o t o r c o ld  w e a th e r. T h is  se c ­
t io n  d e s c rib e s  th e  p la n n in g  p ro c e s s  fo r  h e a lth  a n d  s a fe ty  
d u rin g  n o rm a l s ite  o p e ra tio n s . ¡j& , n o n -e m e rg e n cy  s itu a ­
tio n s . C h a p te r 12 d e s c rib e s  p la n n in g  a n d  re s p o n s e  to  s ite  
e m e rg e n c ie s .

D e v e lo p m e n t o f a w r itte n  S ite  S a fe ty  P lan  h e lp s  e n su re  
th a t a ll s a fe ty  a s p e c ts  o f s ite  o p e ra tio n s  a re  th o ro u g h ly  
e xa m in e d  p rio r  to  c o m m e n c in g  fie ld  w o rk . T h e  S ite  
S a fe ty  P lan  s h o u ld  be  m o d ifie d  a s  n e e de d  fo r  e v e ry  s ta g e  
o f s ite  a c tiv ity .

B e ca u se  p la n n in g  re q u ire s  in fo rm a tio n , p la n n in g  a n d  s ite  
c h a ra c te riz a tio n  s h o u ld  be  c o o rd in a te d . A n  in it ia l S ite  
S a fe ty  P lan  s h o u ld  be  d e ve lo p e d  s o  th a t th e  p re lim in a ry  
s ite  a ss e s s m e n t c a n  p ro c e e d  in  a  s a fe  m an n e r. T h e  in fo r ­
m a tio n  fro m  th is  a ss e s s m e n t c a n  th e n  b e  u se d  to  re fin e  
th e  S ite  S a fe ty  P lan  so  th a t fu r th e r  s ite  a c tiv itie s  c a n  p ro * 
c e e d  s a fe ly . P la n s  s h o u ld  be  re v is e d  w h e n e v e r n e w  in fo r ­
m a tio n  a b o u t s ite  h a za rd s  is  o b ta in e d .

D e v e lo p m e n t o f a S ite  S a fe ty  P lan  s h o u ld  in v o lv e  b o th  th e  
o ffs ite  a n d  o n s ite  m a n a g e m e n t a nd  be  re v ie w e d  b y  
o c c u p a tio n a l a n d  in d u s tr ia l h e a lth  a nd  s a fe ty  e x p e rts , 
p h y s ic ia n s , c h e m is ts , o r o th e r a p p ro p ria te  p e rs o n n e l.

A t a m in im u m , th e  p la n  sh o u ld :

•  N am e ke y  p e rs o n n e l a n d  a lte rn a te s  re s p o n s ib le  fo r  
s ite  s a fe ty  (see  T ab les 3-1 th ro u g h  3 -4 ).

•  D e s c rib e  th e  ris k s  a s s o c ia te d  w ith  e a ch  o p e ra tio n  
c o n d u c te d  (see  C h a p te r 6 , Site Characterizetion).

•  C o n firm  th a t p e rso n n e l a re  a d e q u a te ly  tra in e d  to  
p e rfo rm  th e ir  jo b  re s p o n s ib ilitie s  a n d  to  h a n d le  th e  
s p e c ific  h a za rd o u s  s itu a tio n s  th e y  m a y  e n c o u n te r 
(see  C h a p te r 4 , Training).

•  D e sc rib e  th e  p ro te c tiv e  c lo th in g  a n d  e q u ip m e n t to  
b e  w o rn  b y  p e rs o n n e l d u rin g  v a rio u s  s ite  o p e ra ­
tio n s  (see  C h a p te r 8 , Persona! Protective
Equipment).

•  D e s c rib e  a n y  s ite -s p e c ific  m e d ic a l s u rv e illa n c e  
re q u ire m e n ts  (see  C h a p te r 5 , M edical Program),

•  D e sc rib e  th e  p ro g ra m  fo r  p e rio d ic  a ir  m o n ito rin g , 
p e rs o n n e l m o n ito rin g , a n d  e n v iro n m e n ta l sa m ­
p lin g . i f  n e e d e d  (see  C h a p te r 6 , Site Characteriza­
tion. a n d  C h a p te r 11, Handling Drums and Other 
Containers>.

•  D e s c rib e  th e  a c tio n s  to  be  ta k e n  to  m itig a te  e x is t­
in g  h a za rd s  (e g ., c o n ta in m e n t o f c o n ta m in a te d  
m a te ria ls ) to  m ake  th e  w o rk  e n v iro n m e n t le s s  h a z ­
a rd o u s .

•  D e fin e  s ite  c o n tro l m e a su re s  a n d  in c lu d e  a s ite  
m a p  (see  C h a p te r 9 , Site Control).

•  E s ta b lis h  d e c o n ta m in a tio n  p ro c e d u re s  fo r  p e rs o n n e l 
a n d  e q u ip m e n t (see  C h a p te r 10 , Decontamination).

•  S e t fo r th  th e  s ite 's  S ta n d a rd  O p e ra tin g  P ro ce d u re s  
(S O P s). SO Ps a re  th o s e  a c tiv itie s  th a t c a n  b e  s ta n ­
d a rd iz e d  (s u c h  as d e c o n ta m in a tio n  a nd  re s p ira to r f i t  
te s tin g ) , a n d  w h e re  a  c h e c k lis t ca n  be  u se d . T he se  
p ro c e d u re s  s h o u ld  be :

P repared  in  a d va nce :
B ased o n  th e  b e s t a v a ila b le  in fo rm a tio n , o p e ra ­
tio n a l p rin c ip le s , a n d  te c h n ic a l g u id a n ce . 

F ie ld -te s te d  b y  q u a lifie d  h e a lth  a n d  s a fe ty  p ro fe s ­
s io n a ls , a n d  re v is e d  as a p p ro p ria te :

A p p ro p ria te  to  th e  ty p e s  o f r is k  a t th a t s ite . 
F o rm u la te d  to  be  e a sy  to  u n d e rs ta n d  a n d  p ra c tic e
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la b le  3 -4 . A s -N e e d e d  P e rsonne l

TITLE GENERAL DESCRIPTION SPECIFIC RESPONSIBILITIES

Bom b Squad Explosion 
E xparts

•  A dvise on m ethods o f handling explosive m ateria ls.
•  A ss is t in  sa fe ly de tona ting  o r d isposing o f explosive 

m ateria ls.

C om m unication F tosorm el C iv il Defense organ izations; lo ca l radio 
and te levis ion  sta tions.
Local em ergency service  netw orks.

•  Provide com m unication to  the  pub lic in  the  event o f an 
em ergency.

•  Provide com m unication lin ks  fo r m utual a id.

E nvironm enta l S c ie n tis ts C onsultants from  industry, governm ent, 
un iversities, o r o the r groups.

•  P redict th e  m ovem ent o f released hazardous m ateria ls 
th rough  the  atm ospheric, geologic, and hydro log ic 
environm ent.

•  Assess th e  e ffe c t o f th is  m ovem ent on air, groundw ater, 
and surface w a te r qua lity.

•  P redict th e  exposure o f people and th e  ecosystem  to  the  
m ateria ls.

E vacuation to s o n n e l Federal, state, and loca l pu b lic  sa fe ty  
organizations.

•  Help plan fo r pub lic  evacuation.
•  M obilize tra n s it e q u ipm en t
•  A ss is t in pub lic  evacuation.

F ire figh te rs •  Respond to  fire s  th a t occur on s ite
•  S tand by fo r response to  po ten tia l fires.
•  Pterform rescue

H azardous C hem ical 
E xparts

C onsultants from  industry, gove rnm ent 
un iversities, o r o the r groups.

•  A dvise on th e  p roperties o f the  m ateria ls on s ite
•  A dvise on con tam inant co n tro l m ethods.
•  A dvise on the  dangers o f chem ical m ixtures th a t may 

resu lt from  s ite  a c tiv itie s .
•  Provide im m ediate advice to  those a t the  scene o f a 

chem ica l-re lated emergency.

H ealth  P tiy w c h ti *  Evaluate rad ia tion  hea lth  hazards and recom m end 
appropria te  action .

h d u s tH a l Ifyg ie n ts ts •  C onduct hea lth  hazard assessm ents.
•  A dvise on adequate hea lth  p ro tection .
•  C onduct m on ito ring  te s ts  to  determ ine w orker exposures 

to  hazardous substances.

M a tao ro iog is ts •  Provide m eteoro logica l in fo rm a tion .

P ubfic S a fa ty ftrs o n n e l The C ounty S he riff, in d u s tria l secu rity  
fo rces. N ationa l Guard, p o lice  etc.

•  C ontro l access to  the  s ite

le x ic o lo g is ts •  A dvise on to x ico lo g ica l p roperties and health e ffe c ts  o f 
substances on s ite

•  Provide recom m endations on p ro tection  o f w orker health.

P ro v id e d  in  w r itin g  to  a ll s ite  p e rs o n n e l, w h o  
s h o u ld  b e  b rie fe d  o n  th e ir  use:
In c lu d e d  in  tra in in g  p ro g ra m s  fo r  s ite  p e rs o n n e l.

•  S e t fo r th  a  C o n tin g e n c y  P lan  fo r  s a fe  and  e ffe c tiv e  
re sp o n se  to  e m e rg e n c ie s .

A p p e n d ix  B  p ro v id e s  a g e n e ric  S ite  S a fe ty  P lan  th a t ca n  
be  a d a p te d  fo r  h a za rd o u s  w a s te  s ite  c le a n u p  o p e ra tio n s . 
T he  g e n e ric  p la n  s h o u ld  be  u se d  as a  g u id e , not a stan­
dard. fo r  d e s ig n in g  a  S ite  S a fe ty  P lan .

Safety M eetings and Inspections
lo  e n s u re  th a t th e  S ite  S a fe ty  P lan is  b e in g  fo llo w e d , th e  
S ite  S a fe ty  O ffic e r  s h o u ld  c o n d u c t a s a fe ty  m e e tin g  p rio r 
to  in itia tin g  a n y  s ite  a c tiv ity  a n d  b e fo re  a n d  a fte r  e a ch  
w o rk  day. T h e  p u rp o s e  o f th e s e  s a fe ty  m e e tin g s  is  to :

*  D e s c rib e  th e  a s s ig n e d  ta s k s  a n d  th e ir  p o te n tia l 
h a za rd s .

•  C o o rd in a te  a c tiv itie s .

•  Id e n tify  m e th o d s  a n d  p re c a u tio n s  to  p re v e n t in ju rie s .

•  P la n  fo r  e m e rg e n c ie s .

•  D e s c rib e  a n y  ch a n g e s  in  th e  S ite  S a fe ty  P lan .

•  G e t w o rk e r fe e d b a c k  o n  c o n d itio n s  a ffe c tin g  s a fe ty  
a n d  h e a lth .

•  G e t w o rk e r fe e d b a c k  o n  h o w  w e ll th e  S ite  S a fe ty  
P lan  is  w o rk in g .

T he  S ite  S a fe ty  O ffic e r s h o u ld  a ls o  c o n d u c t fre q u e n t 
in s p e c tio n s  o f s ite  c o n d itio n s , fa c ilitie s , e q u ip m e n t, a n d  
a c tiv itie s  to  d e te rm in e  w h e th e r th e  S ite  S a fe ty  P lan  is  
a d e q u a te  a nd  b e in g  fo llo w e d -

A t a  h a za rd o u s  w a s te  s ite , ris k s  to  w o rk e rs  c a n  ch a n g e  
q u ic k ly  a n d  d ra m a tic a lly  w h e n  th e re  a re  ch a n g e s  in :

•  W o rk  a n d  o th e r s ite  a c tiv itie s .

•  S ta te  o f d e g ra d a tio n  o f c o n ta in e rs  a nd  c o n ta in m e n t 
s tru c tu re s .



•  S ta te  o f e q u ip m e n t m a in te n a n ce .

•  W e a th e r c o n d itio n s .

In  o rd e r to  m ake  s a fe ty  in s p e c tio n s  e ffe c tiv e , th e  fo llo w ­
in g  g u id e lin e s  s h o u ld  b e  o b s e rv e d :

•  D e ve lo p  a  c h e c k lis t fo r  e a ch  s ite ; lis tin g  th e  ite m s  
th a t s h o u ld  b e  in s p e c te d .

•  R e v ie w  th e  re s u lts  o f th e s e  in s p e c tio n s  w ith  s u p e rv i­
s o rs  a n d  w o rk e rs .

•  R e in s p e c t a n y  id e n tifie d  p ro b le m s  to  e n su re  th a t th e y  
have  b e e n  c o rre c te d .

•  D o c u m e n t a ll in s p e c tio n s  a n d  s u b s e q u e n t fo llo w u p  
a c tio n s . R e ta in  th e s e  re c o rd s  u n til s ite  a c tiv itie s  a re  
c o m p le te d  a n d  a s a s  lo n g  as re q u ire d  b y  re g u la to ry  
a g e n c ie s .

T h e  m in im u m  fre q u e n c y  a t w h ic h  in s p e c tio n s  s h o u ld  
o c c u r v a rie s  w ith  th e  c h a ra c te r is tic s  o f th e  s ite  a n d  th e  
e q u ip m e n t u se d  o n  s ite . F a c to rs  th a t n e e d  to  b e  c o n s id ­
e re d  a re :

•  T h e  s e v e n ty  o f r is k  o n  s ite :

•  R e g u la to ry  re q u ire m e n ts .

•  O p e ra tio n  a n d  m a in te n a n c e  re q u ire m e n ts .

•  T h e  e x p e c te d  e ffe c tiv e  fife tim e  o f c lo th in g , e q u ip ­
m e n t, v e h ic le s , a n d  o th e r ite m s .

•  R e c o m m e n d a tio n s  b a se d  o n  p ro fe s s io n a l ju d g m e n t 
la b o ra to ry  te s t re s u lts , a n d  fie ld  e x p e rie n c e

References
1. N a tio n a l O il a n d  H a za rd o u s  S u b s ta n c e s  P o llu tio n  C o n ­

tin g e n c y  P la n , 4 0  CFR  P a rt 3 0 0 .
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Introduction
A n y o n e  w h o  e n te rs  a h a za rd o u s  w a s te  s ite  m u s t re c o g ­
n ize  a n d  u n d e rs ta n d  th e  p o te n tia l h a za rd s  to  h e a lth  and  
s a fe ty  a s s o c ia te d  w ith  th e  c le a n u p  o f th a t s ite  P e rso n ne l 
a c tiv e ly  in v o lv e d  in  c le a n u p  m u s t be  th o ro u g h ly  fa m ilia r 
w ith  p ro g ra m s  a nd  p ro c e d u re s  c o n ta in e d  in  th e  S ite  
S a fe ty  P lan  (see  C h a p te r 3 , Planning and Organization) 
a n d  m u s t be  tra in e d  to  w o rk  s a fe ly  in  c o n ta m in a te d  a reas. 
V is ito rs  to  a  s ite  m u s t re c e iv e  a d e q u a te  tra in in g  o n  h aza rd  
re c o g n itio n  and  o n  th e  s ite 's  S ta n d a rd  O p e ra tin g  P ro ce ­
d u re s  to  e n a b le  th e m  to  c o n d u c t th e ir  v is it  sa fe ly .

T h e  o b je c tiv e s  o f tra in in g  p ro g ra m s  fo r  e m p lo ye e s  
in v o lv e d  in  h a za rd o u s  w a s te  s ite  a c tiv itie s  a re :

•  To m ake  w o rk e rs  a w a re  o f th e  p o te n tia l h a za rd s  
th e y  m ay e n c o u n te r.

•  To p ro v id e  th e  k n o w le d g e  a nd  s k ills  n e c e s s a ry  to  
p e rfo rm  th e  w o rk  w ith  m in im a l ris k  to  w o rk e r 
h e a lth  a n d  s a fe ty .

•  To m ake  w o rk e rs  a w a re  o f th e  p u rp o s e  a nd  lim ita ­
tio n s  o f s a fe ty  e q u ip m e n t.

•  To e n su re  th a t w o rk e rs  c a n  s a fe ly  a v o id  o r e sca p e  
fro m  e m e rg e n c ie s .

T h e  le v e l o f tra in in g  p ro v id e d  s h o u ld  be  c o n s is te n t w ith  
th e  w o rk e r's  jo b  fu n c tio n  and  re s p o n s ib ilitie s . T h e  tra in in g  
p ro g ra m  s h o u ld  in v o lv e  b o th  c la s s ro o m  in s tru c tio n  in  a 
w id e  ra n g e  o f h e a lth  a nd  s a fe ty  to p ic s  a n d  "h a n d s -o n "  
p ra c tic e  H a n d s-o n  in s tru c tio n  s h o u ld  c o n s is t o f d r ills  in  
th e  fie ld  th a t s im u la te  s ite  a c tiv itie s  and  c o n d itio n s . A n y  
tra in in g  p ro g ra m  fo r  w o rk  a ro u n d  h a za rd o u s  s u b s ta n c e s  
s h o u ld  a ls o  in c o rp o ra te  o n s ite  e xp e rie n c e  u n d e r th e  d ire c t 
s u p e rv is io n  o f tra in e d , e x p e rie n c e d  p e rs o n n e l.

A ll tra in in g  in fo rm a tio n  s h o u ld  be  p re s e n te d  in  c le a r, c o n ­
c is e  la n g u a g e  P a rtic u la rly  im p o rta n t in fo rm a tio n , s u c h  as 
th e  S ta n d a rd  O p e ra tin g  P ro ce d u re s , s h o u ld  be  p ro v id e d  in  
w r itin g . A  v a rie ty  o f te a c h in g  a id s  ( ije , film s , ta p e s , s lid e s , 
e ta )  s h o u ld  be  u se d , and  le c tu re  s e s s io n s  s h o u ld  be  in te r­
s p e rse d  w ith  c la s s  p a rtic ip a tio n  and  h a n d s -o n  tra in in g . A ll 
e m p lo ye e s  s h o u ld  a lso  c o m p le te  re fre s h e r tra in in g , a t 
le a s t a n n u a lly , to  re e m p h a s ize  th e  in itia l tra in in g  and  to  
u p d a te  w o rk e rs  o n  a n y  n e w  p o lic ie s  o r p ro c e d u re s .

Training Program s
E m p lo ye e s  s h o u ld  n o t e n g a g e  in  fie ld  a c tiv itie s  u n til th e y  
h ave  b e e n  tra in e d  to  a le v e l c o m m e n s u ra te  w ith  th e ir  jo b  
fu n c tio n  a n d  re s p o n s ib ilitie s  and  w ith  th e  d e g re e  o f a n tic ­
ip a te d  h a za rd s . S p e c ific  re c o m m e n d a tio n s  fo r  th e  a re a s 
to  b e  c o ve re d  in  tra in in g  s e s s io n s  a re  g iv e n  in  T ab le  4-1.

The training program should involve field drills that simu­
late emergency situations. Here workers wearing Level A 
personal protective equipment repair a leaking pipe as 
part o f a training exercise.

General site workers, s u c h  as e q u ip m e n t o p e ra to rs , 
g e n e ra l la b o re rs , te c h n ic ia n s , and  o th e r s u p e rv is e d  p e r­
s o n n e l, s h o u ld  a tte n d  tra in in g  s e s s io n s  th a t a p p ly  to  th e ir  
in d iv id u a l jo b s  a n d  re s p o n s ib ilitie s , as w e ll as tra in in g  se s ­
s io n s  th a t p ro v id e  an  o v e rv ie w  o f th e  s ite  h a za rd s  a n d  th e  
m ea n s  o f c o n tro llin g  th o s e  h a za rd s . T h e ir tra in in g  s h o u ld  
in c lu d e  c la s s ro o m  in s tru c tio n  in  th e  fo llo w in g  s u b je c t 
a reas, d e p e n d in g  o n  th e ir  in d iv id u a l jo b s :

•  S ite  S a fe ty  R a n .

•  S a fe  w o rk  p ra c tic e s .

•  N a tu re  o f a n tic ip a te d  h a za rd s .

•  H a n d lin g  e m e rg e n c ie s  and  s e lf-re s c u e

•  R u les and  re g u la tio n s  fo r  v e h ic le  u s e

•  S a fe  u se  o f fie ld  e q u ip m e n t.

•  H a n d lin g , s to ra g e  a nd  tra n s p o rta tio n  o f h a za rd o u s  
m a te ria ls .

•  E m p loyee  r ig h ts  and  re s p o n s ib ilitie s .

•  U se, c a re  a n d  lim ita tio n s  o f p e rso n a l p ro te c tiv e  c lo th ­
in g  a n d  e q u ip m e n t (see  Training s e c tio n  o f C h a p te r 8 ).

•  S a fe  s a m p lin g  te c h n iq u e s .



4-2 Training

Ib b le  4 *1 . R eco m m e n d e d  T ra in in g  b y  J o b  C a te g o ry *

TRAINING TOPIC EMPHASIS OF TRAINING

GENERAL
SITE
WORKER

ONSITE 
M ANAGE­
MENT AN D  
SUPERVISORS

HEALTH
AN D
SAFETY
STAFF VISITORS

H o io g y , C hem istry , «m l 
R iy r i i i  c f  H azardous 
M a te ria ls

C hem ical and physica l p roperties; chem ical 
reactions; chem ical co m p a tib ilitie s .

R R R

W o o io g y Dosage, rou tes o f exposure; to x ic  e ffe c ts , 
im m ed ia te ly dangerous to  Sfe o r hea lth  0DLH} 
values, perm issib le  exposure Gmrts (PEL*), recom ­
m ended exposure Sm its (RELs), th resho ld  Bm it 
values (T lV i).

R R R

--•> » -1  * 1- . -  « -----mrnmmuim n y p ^ n i S e lection  and m on ito ring  o f personal p ro te c tive  
c lo th in g  and equipm ent.

C a lcu la tion  o f doses and exposure leve ls; evalua­
tio n  o f hazards; se lection  o f w orker hea lth  and 
sa fe ty  p ro te c tive  m easures.

R

R

R

R

M ghta  mA R esponsib lH ies 
o f W orkers U nder OSHA

A pp licab le  provis ions o f T itle  2 9  o f th e  Code o f 
Federal R egulations (the  OSH A ct).

R R R

M o n ito rin g  E quipm ent Functions, capab ilitie s , se lec tion , u s«  im ita tio n s , 
and m aintenance.

R R R

H azard Evaluation Techniques o f sam pling and assessm ent. 

E valuation o f fie ld  and lab resu lts .

R isk assessm ent.

R
R

0

R

R
R

S ite  S a fe ty  Plan Safe p ractices, sa fe ty  b rie fin g s and m eetings. 
S tandard O perating Procedures, stte  sa fe ty  map.

R R R R

S tandard  O perating 
P rocedures (SOPs)

Hands-on p ractice . 

D evelopm ent and com pliance.

R R

R

R

R

E ngineering C on tro ls The use o f barriers, iso la tio n , and d istance  to  
m in im ize hazards.

R R R

ftra o n a i P ro tective  C kith * 
in g  and E quipm ent (PPE)

A ssignm ent, s iz ing , fit-te s tin g , m aintenance; u s«  
lim ita tio n s , and hands-on tra in in g .

S e lection  o f PPE.
Ergonom ics.

R R

0

R

R

R

R

M edteaf Program M edical m on ito ring , firs t a id, stress recogn ition . R R R
Advanced firs t a id , ca rd iopu lm onary resuscita tion  
(CPR); em ergency d rills .

0 R R

D esign, p lann ing, and im p lem enta tion. R

D econtam ina tion Hands-on tra in in g  using sim ula ted fie ld  
cond itions.

R R R

D esign and m aintenance. R R R

Legal and R egula tory 
A spects

A pp licab le  sa fe ty  and hea lth  regu la tions (OSHA, 
ERA. e tc.)

0 R R

Em ergencies Em ergency help and se lf-rescue; em ergency
d rills .

Response to  em ergencies; fo llo w -u p  investiga tion  
and docum enta tion.

R R

R

R

R

■fl =* Recom m ended. 
O «  OptkxvaL



In  a d d itio n  to  c la s s ro o m  in s tru c tio n , g e n e ra l s ite  w o rk e rs  
s h o u ld  e n g a g e  in  a c tu a l fie ld  a c tiv itie s  u n d e r th e  d ire c t 
s u p e rv is io n  o f a tra in e d , e x p e rie n c e d  s u p e rv is o r.

S om e  g e n e ra l s ite  w o rk e rs  w h o  m a y  b e  e xp o se d  to  
u n iq u e  h a za rd s  o r w h o  m a y  o c c a s io n a lly  s u p e rv is e  o th e rs  
s h o u ld  re c e iv e  a d d itio n a l tra in in g  in  th e  fo llo w in g  s u b je c t 
a re a s :

•  S ite  s u rv e illa n c e .

•  S ite  S a fe ty  P lan  d e v e lo p m e n t-

•  U se  a n d  d e c o n ta m in a tio n  o f fu lly  e n c a p s u la tin g  
p e rs o n a l p ro te c tiv e  c lo th in g  a n d  e q u ip m e n t.

•  U se  o f in s tru m e n ts  to  m e a su re  e xp k re rv rty , ra d io ­
a c tiv ity . e tc .

•  S a fe  u se  o f s p e c ia liz e d  e q u ip m e n t.

•  T o p ics  s p e c ific  to  id e n tifie d  s ite  a c tiv itie s .

Onsite management and supervisors, s u c h  a s P ro je c t 
le a rn  Leade rs, w h o  a re  re s p o n s ib le  fo r  d ire c tin g  o th e rs , 
s h o u ld  re c e iv e  th e  sa m e  tra in in g  as th e  g e n e ra l s ite  
w o rk e rs  fo r  w h o m  th e y  a re  re s p o n s ib le ; a s  w e ll as  a d d i­
tio n a l tra in in g  to  e n h a n ce  th e ir  a b ility  to  p ro v id e  g u id a n c e  
a n d  m ake  in fo rm e d  d e c is io n s . T h is  a d d itio n a l tra in in g  
s h o u ld  in c lu d e :

•  M a n a g e m e n t o f h a za rd o u s  w a s te  s ite  c le a n u p  
o p e ra tio n s .

•  M a n a g e m e n t o f th e  s ite  w o rk  zo n e s  (see  C h a p te r
9 , Site Control.

•  H o w  to  c o m m u n ic a te  w ith  th e  p re ss  a nd  lo c a l 
c o m m u n ity .

Health and safety s ta ff w ith  s p e c ific  re s p o n s ib ilitie s  fo r  
h e a lth  a n d  s a fe ty  g u id a n c e  o n  s ite  s h o u ld  be  fa m ilia r w ith  
th e  tra in in g  p ro v id e d  to  g e n e ra l s ite  w o rk e rs  e n d  th e ir  
s u p e rv is o rs , a n d  s h o u ld  re c e iv e  a d va n ce d  tra in in g  in  
h e a lth  a n d  s a fe ty  is s u e s , p o lic ie s , a n d  te c h n iq u e s .

Visitors to  th e  s ite  ( in c lu d in g  e le c te d  a n d  a p p o in te d  o f f i­
c ia ls , re p o rte rs , s e n io r-le v e l m a n a g e m e n t a n d  o th e r 
in te re s te d  p a rtie s ) m u s t a ls o  re c e iv e  a  b rie fin g  o n  s a fe ty . 
T h e se  v is ito rs  s h o u ld  n o t b e  p e rm itte d  in  th e  E x c lu s io n  
Z o n e  (see  C h a p te r 9 , Site Control! u n le s s  th e y  h ave  b een  
tra in e d , fit- te s te d , a n d  m e d ic a lly  a p p ro ve d  fo r  re s p ira to r 
use . AH o th e r v is ito rs  s h o u ld  n o t e n te r th e  E x c lu s io n  
Z o n e ; ra th e r, th e y  s h o u ld  o b s e rv e  s ite  c o n d itio n s  fro m  th e  
d e a n  a re a , e g ., u s in g  b in o c u la rs .

Record of Training
A  re c o rd  o f tra in in g  s h o u ld  be  m a in ta in e d  in  e a ch  
e m p lo y e e 's  p e rs o n n e l f ile  to  c o n firm  th a t e v e ry  p e rso n  
a s s ig n e d  to  a  ta s k  h a s  h a d  a d e q u a te  tra in in g  fo r  th a t 
ta s k , a n d  th a t e v e ry  e m p lo y e e 's  tra in in g  is  u p -to -d a te .
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Introduction
W o rk e rs  h a n d lin g  h a za rd o u s  w a s te s  ca n  e xp e rie n c e  h ig h  
le v e ls  o f s tre s s . T h e ir d a ily  ta s k s  m ay e xp o se  th e m  to  
to x ic  c h e m ic a ls , s a fe ty  h a za rd s , b io lo g ic  h a za rd s , and  
ra d ia tio n . T h e y  m a y  d e v e lo p  h e a t s tre s s  w h ile  w e a rin g  
p ro te c tiv e  e q u ip m e n t o r w o rk in g  u n d e r te m p e ra tu re  
e x tre m e s , o r fa c e  life -th re a te n in g  e m e rg e n c ie s  s u c h  as 
e x p lo s io n s  and  fire s . T h e re fo re ; a m e d ic a l p ro g ra m  is  
e s s e n tia l to  a sse ss  a n d  m o n ito r w o rk e rs ' h e a lth  a nd  f i t ­
n e ss  b o th  p rio r to  e m p lo y m e n t a n d  d u rin g  th e  c o u rs e  o f 
w o rk ; to  p ro v id e  e m e rg e n c y  a n d  o th e r tre a tm e n t as 
n e e d e d ; a nd  to  ke e p  a c c u ra te  re c o rd s  fo r  fu tu re  re fe re n ce . 
In  a d d itio n , O S H A  re c o m m e n d s  a m e d ic a l e v a lu a tio n  fo r  
e m p lo ye e s  re q u ire d  to  w e a r a re s p ira to r (2 9  CFR P a rt 
1 9 1 0 .1 3 4 [b ][1 0 ]), and  c e rta in  O S H A  s ta n d a rd s  in c lu d e  
s p e c ific  m e d ic a l re q u ire m e n ts  (e g ., 2 9  CFR  P a rt 1 9 1 0 .9 5  
a n d  2 9  CFR P a rts  1910.1001 th ro u g h  1 9 1 0 .1 0 4 5 ). In fo rm a ' 
t io n  fro m  a s ite  m e d ic a l p ro g ra m  m ay a ls o  b e  u se d  to  
c o n d u c t fu tu re  e p id e m io lo g ic a l s tu d ie s ; to  a d ju d ic a te  
c la im s ; to  p ro v id e  e v id e n c e  in  litig a tio n ; a n d  to  re p o rt 
w o rk e rs ' m e d ic a l c o n d itio n s  to  fe d e ra l, s ta te ; a nd  lo c a l 
a g e n c ie s , a s  re q u ire d  b y  la w .

T h is  c h a p te r p re s e n ts  g e n e ra l g u id e lin e s  fo r  d e s ig n in g  a 
m e d ic a l p ro g ra m  fo r  p e rs o n n e l a t h a za rd o u s  w a s te  s ite s .
I t  in c lu d e s  in fo rm a tio n  a nd  sa m p le  p ro to c o ls  fo r  p re ­
e m p lo y m e n t s c re e n in g  a n d  p e rio d ic  m e d ic a l e xa m in a ­
tio n s , g u id e lin e s  fo r  e m e rg e n cy  a nd  n o n -e m e rg e n c y  t r e a t ' 
m e n t, a n d  re c o m m e n d a tio n s  fo r  p ro g ra m  re c o rd k e e p in g  
a n d  re v ie w . In  a d d itio n , i t  s u p p lie s  a ta b le  o f so m e  c o m ­
m o n  c h e m ic a l to x ic a n ts  fo u n d  a t h a za rd o u s  w a s te  s ite s  
w ith  re co m m e n d e d  m e d ic a l m o n ito rin g  p ro c e d u re s .

T he  re c o m m e n d a tio n s  in  th is  c h a p te r a ssu m e  th a t 
w o rk e rs  w ill h ave  a d e q u a te  p ro te c tio n  fro m  e x p o su re s  
th ro u g h  a d m in is tra tiv e  a n d  e n g in e e rin g  c o n tro ls , a n d  
a p p ro p ria te  p e rso n a l p ro te c tiv e  e q u ip m e n t a n d  d e c o n ­
ta m in a tio n  p ro c e d u re s , as d e s c rib e d  e ls e w h e re  in  th is  
m a n u a l. M e d ic a l s u rv e illa n c e  s h o u ld  be  u se d  to  c o m p le ­
m e n t o th e r c o n tro ls .

A  m e d ic a l p ro g ra m  s h o u ld  b e  d e ve lo p e d  fo r  e a ch  s ite  
b a se d  o n  th e  s p e c ific  n e e ds , lo c a tio n , a n d  p o te n tia l 
e x p o s u re s  o f e m p lo ye e s  a t th e  s ita  T h e  p ro g ra m  s h o u ld  
b e  d e s ig n e d  b y  an  e x p e rie n c e d  o c c u p a tio n a l h e a lth  p h y s i­
c ia n  o r o th e r q u a lifie d  o c c u p a tio n a l h e a lth  c o n s u lta n t in  
c o n ju n c tio n  w ith  th e  S ite  S a fe ty  O ffic e r. T h e  d ire c to r o f a 
s ite  m e d ic a l p ro g ra m  s h o u ld  b e  a  p h y s ic ia n  w h o  is  b o a rd ’  
c e rtifie d  in  o c c u p a tio n a l m e d ic in e  o r  a  m e d ic a l d o c to r 
w h o  h a s  h a d  e x te n s iv e  e x p e rie n c e  m a n a g in g  o c c u p a ­
tio n a l h e a lth  s e rv ic e s . A  d ire c to r  a n d /o r e x a m in in g  p h y s i­
c ia n  w ith  s u c h  q u a lific a tio n s  m a y  be  d if f ic u lt  to  fin d , d u e  
to  th e  s h o rta g e  o f d o c to rs  tra in e d  in  o c c u p a tio n a l m e d i­
c in e  in  re m o te  g e o g ra p h ic  a re a s  w h e re  m a n y  h a za rd o u s  
w a s te  s ite s  a re  lo c a te d . I f  a n  o c c u p a tio n a l h e a lth  p h y s i­
c ia n  is  n o t a va ila b le , th e  s ite  m e d ic a l p ro g ra m  m ay be 
m an a g e d , a n d  re le v a n t e x a m in a tio n s  p e rfo rm e d , b y  a 
lo c a l p h y s ic ia n  w ith  a s s is ta n c e  fro m  a n  o c c u p a tio n a l 
m e d ic in e  c o n s u lta n t. T h e se  fu n c tio n s  m a y  a ls o  be  p e r­
fo rm e d  b y  a  q u a lifie d  R e g is te re d  N u rse , p re fe ra b ly  an  
O c c u p a tio n a l H e a lth  N u rse ; u n d e r th e  d ire c tio n  o f a s u it­
a b ly  q u a lifie d  p h y s ic ia n  w h o  h a s  re s p o n s ib ility  fo r  th e  
p ro g ra m .1

A ll m e d ic a l te s t a n a ly s e s  s h o u ld  b e  p e rfo rm e d  b y  a 
la b o ra to ry  th a t h a s  d e m o n s tra te d  s a tis fa c to ry  p e rfo r­
m a n c e  in  a n  e s ta b lis h e d  in te rla b o ra to ry  te s tin g  p ro g ra m  
[1 ]. T he  c lin ic a l o r d ia g n o s tic  la b o ra to ry  to  w h ic h  sa m p le s  
a re  s e n t s h o u ld  m e e t e ith e r (1) m in im u m  re q u ire m e n ts  
u n d e r th e  C lin ic a l L a b o ra to rie s  Im p ro v e m e n t A c t o f 1 9 6 7  
(4 2  CFR P a rt 7 4  S u b p a rt M  S e c tio n  2 6 3 (a )), o r (2 ) th e  
c o n d itio n s  fo r  c o ve ra g e  u n d e r M e d ica re . T h e se  p ro g ra m s  
a re  a d m in is te re d  b y  th e  H e a lth  C a re  F in a n c in g  A d m in is ­
tra tio n  (H C F A ), U S . D e p a rtm e n t o f H e a lth  a n d  H u m an  
S e rv ic e s  (D H H S ).

A  s ite  m e d ic a l p ro g ra m  s h o u ld  p ro v id e  th e  fo llo w in g  
c o m p o n e n ts :

•  S u rv e illa n c e :

P re -e m p lo y m e n t s c re e n in g .

P e rio d ic  m e d ic a l e x a m in a tio n s  (and  fo flo w u p  e x a m i­
n a tio n s  w h e n  a p p ro p ria te ).
T e rm in a tio n  e x a m in a tio n .

•  T re a tm e n t:

E m e rg e n cy

N o n -e m e rg e n c y  (o n  a c a s e -b y -ca se  b a s is )

•  R e co rd ke e p in g .

•  P ro g ra m  re v ie w .

ta b le  5-1 o u tlin e s  a  re co m m e n d e d  m e d ic a l p ro g ra m ; 
s c re e n in g  a n d  e x a m in a tio n  p ro to c o ls  a re  d e s c rib e d  in  th e  
fo llo w in g  s e c tio n s . T h e se  re c o m m e n d a tio n s  a re  b a se d  o n  
k n o w n  h e a lth  ris k s  fo r  h a za rd o u s  w a s te  w o rk e rs , a  re v ie w  
o f a v a ila b le  d a ta  o n  th e ir  e x p o s u re s , a n d  a n  a s s e s s m e n t 
o f se ve ra l e s ta b lis h e d  m e d ic a l p ro g ra m s . B e ca u se  c o n d i­
tio n s  a n d  h a za rd s  v a ry  c o n s id e ra b ly  a t e a ch  s ite , o n ly  
g e n e ra l g u id e lin e s  a re  g iv e n .

T h e  e ffe c tiv e n e s s  o f a m e d ic a l p ro g ra m  d e p e n d s  o n  
a c tiv e  w o rk e r in v o lv e m e n t. In  a d d itio n , m a n a g e m e n t 
s h o u ld  h ave  a  firm  c o m m itm e n t to  w o rk e r h e a lth  and

D e v e lo p in g  a  P ro g ra m

* C e rtified , s ta te -licensed (w here required) P hysician 's A ssistan ts 
m ay a lso perform  these exam inations i f  a physician is  available 
on  th e  prem ises.



5-2 M ed ica l P rogram

la b ia  5 -1 . R e co m m e n d e d  M e d ic a l P rog ram

COMPONENT RECOMMENDED OPTIONAL

Pre-E m ploym ent
S creening

•  M edica l h is to ry.

•  O ccupationa l h is to ry

•  Physical exam ination.

•  D ete rm ina tion  o f fitn e ss  to  w o rk  w earing 
p ro tec tive  equipm ent.

•  Baseline m on ito ring  to r sp e c ific  exposures.

•  Freezing pre-em ploym ent serum  specim en fo r la te r 
te s tin g  (Em ited to  sp e c ific  s itu a tio ns , aee BaseSne 
Data for Future Exposures in  th is  chapte r).

M o d c M s d k d
E xam ina tion*

•  Tfearty update o f m edical and occupations! h is to ry ; 
yea rly  physica l exam ination; te s tin g  based on
(1) exam ination resu lts, (2) exposures, and (3) jo b  
class and task.

•  M ore freq u e n t te s tin g  based on sp e c ific  exposures.

•  Ifearty te s tin g  w ith  rou tine  m edical te s ts .

Em ergency
Ita tlT M n t

•  Provide em ergency firs t a id  on  s ita
•  Develop lia ison  w ith  lo ca l hosp ita l and m edical 

specia lists.
•  A rrange fo r decontam ination o f v ic tim s .

•  A rrange in  advance fo r tra n sp o rt o f v ic tim s.

•  Transfer m edical records; g ive d e ta ils  o f in c id e n t 
and m edical h is to ry  to  next care provider.

N on-Em ergency
le a tm e n t

•  Develop m echanism  fo r non em ergency hea lth  
cam

R ecordkeeping end •  M ainta in  and p rovide  access to  m edical records in  
accordance w ith  OSHA and s ta te  regu la tions.

•  R eport end record occupationa l riju rie s  and 
illnesses.

•  Review S ite  S a fe ty Plan regu la rly  to  determ ine if  
add itiona l te s tin g  is  needed.

•  Review program  period ica lly. Focus on cu rre n t s ite  
hazards, exposures, and in d u s tria l hygiene 
standards.

s a fe ty , and  is  e n c o u ra g e d  to  e xp re ss  th is  c o m m itm e n t n o t 
o n ly  b y  m e d ic a l s u rv e illa n c e  a n d  tre a tm e n t, b u t a ls o  
th ro u g h  m a n a g e m e n t d ire c tiv e s  a n d  in fo rm a l e n c o u ra g e ­
m e n t o f e m p lo ye e s  to  m a in ta in  g o o d  h e a lth  th ro u g h  e xe r­
cise^ p ro p e r d ie t, a n d  a v o id a n c e  o f to b a c c o , a lc o h o l a b u se  
a n d  d ru g  a buse . In  p a rtic u la r, m a n a g e m e n t s h o u ld :

•  U rg e  p ro s p e c tiv e  e m p lo ye e s  to  p ro v id e  a  c o m p le te  
a n d  d e ta ile d  o c c u p a tio n a l a n d  m e d ic a l h is to ry .

•  A s s u re  e m p lo ye e s  o f c o n fid e n tia lity .

•  R e q u ire  w o rk e rs  to  re p o rt a n y  s u s p e c te d  e x p o su re s , 
re g a rd le s s  o f  d e g re e .

•  R e q u ire  w o rk e rs  to  b rin g  a n y  u n u s u a l p h y s ic a l o r  p s y ­
c h o lo g ic a l c o n d itio n s  to  th e  p h y s ic ia n 's  a tte n tio n . 
E m p lo ye e  tra in in g  s h o u ld  e m p h a s ize  th a t va g u e  d is ­
tu rb a n c e s  o r a p p a re n tly  m in o r c o m p la in ts  (s u c h  as 
s k in  ir r ita tio n  o r h e a d a ch e s ) m a y  b e  im p o rta n t.

W h e n  d e v e lo p in g  an  in d iv id u a l p ro g ra m , s ite  c o n d itio n s  
m u s t b e  c o n s id e re d  a n d  th e  m o n ito rin g  n e e d s  o f  e a ch  
w o rk e r s h o u ld  be  d e te rm in e d  b a se d  o n  th e  w o rk e r 's  m e d ­
ic a l a n d  o c c u p a tio n a l h is to ry , a s  w e ll as  c u rre n t a n d  
p o te n tia l e x p o s u re s  o n  s ite . T h e  ro u tin e  jo b  ta s k s  o f e a ch  
w o rk e r s h o u ld  be  c o n s id e re d . F or in s ta n c e ; a  h e a v y  e q u ip ­
m e n t o p e ra to r e xp o se d  to  s ig n ific a n t n o is e  le v e ls  w o u ld  
re q u ire  a  d iffe re n t m o n ito rin g  p ro to c o l fro m  a  f ie ld  s a m p le  
c o lle c to r  w ith  m in im a l n o is e  e xp o su re . L ik e w is e  an  
a d m in is tra to r m a y  o n ly  n e e d  a  p re -e m p lo y m e n t s c re e n in g

fo r  a b ility  to  w e a r p e rs o n a l p ro te c tiv e  e q u ip m e n t—i f  th is  
is  a n  o c c a s io n a l re q u ire m e n t— ra th e r th a n  a  m o re  c o m p re ­
h e n s iv e  p ro g ra m .

T h e  p o te n tia l e x p o s u re s  th a t m a y  o c c u r a t a  a rte  m u s t 
a ls o  b e  c o n s id e re d . W h ile  i t  Is  o fte n  im p o s s ib le  to  id e n tify  
e v e ry  to x ic  s u b s ta n c e  th a t e x is ts  a t e a ch  h a za rd o u s  
w a s te  s ite ; c e rta in  ty p e s  o f h a za rd o u s  s u b s ta n c e s  o r 
c h e m ic a ls  a re  m o re  lik e ly  to  b e  p re s e n t th a n  o th e rs . S o m e  
o f  th e s e  w e :

•  A ro m a tic  h y d ro c a rb o n s .

•  A s b e s to s  (o r a s b e s trfo rm  p a rtic le s }.

•  D io x in .

•  H a lo g e n a te d  a lip h a tic  h y d ro c a rb o n s .

•  H e a vy  m e ta ls .

•  H e rb ic id e s .

•  O rg a n o c h lo rin e  in s e c tic id e s .

•  O rg a n o p h o s p h a te  a n d  c a rb a m a te  in s e c tic id e s .

•  P o ly c h lo rin a te d  b ip h e n y ls  (P C B s).

T ab le  5 -2  E sts th e s e  g ro u p s , w ith  re p re s e n ta tiv e  c o m ­
p o u n d s , u s e s , h e a lth  a ffe c ts , a n d  a v a ila b le  m e d ic a l 
m o n ito rin g  p ro c e d u re s .
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Table 5-2. Common Chemical Toxicants Found at Hazardous Waste Sites. Their Health Effects and Medical Monitoring

HAZARDOUS 
SUBSTANCE 
OR CHEMICAL 
GROUP COMPOUNDS USES TARGET ORGANS POTENTIAL HEALTH EFFECTS MEDICAL MONITORING

A ro m a tic  Benzene
H ydrocarbons E thyl benzene

lo tuene
Xylene

C om m ercial 
so lvents and 
in te rm ed ia tes fo r 
syn thesis in th e  
chem ical and 
pharm aceutica l 
industries.

B lood

Bone m arrow  

CNS*

Eyes
R espiratory
system

S kin

Liver
K idney

A ll cause:

CNSa depression: decreased 
a lertness, headache, s leep i­
ness, toss o f consciousness. 

D e fa tting  d e rm a titis .

Benzene suppresses bone- 
m arrow  fu n c tio n , causing 
b lood changes. C hronic 
exposure can cause leukem ia.

N ote: Because o ther arom atic 
hydrocarbons m ay be con tam i­
nated w ith  benzene during  d is ­
tilla tio n , benzene-related hea lth  
e ffe c ts  should be considered 
w hen exposure to  any o f these 
agents is suspected.

O ccupational /general 
m edical h is to ry  
em phasizing p rio r 
exposure to  these or 
o the r to x ic  agents.

M edical exam ination 
w ith  focus on live r, k id ­
ney, nervous system , 
and skin.

Laboratory te s tin g : 

CBC*>

P la te le t coun t

M easurem ent o f kidney 
and live r fu n c tion .

A sbestos (or 
asbest if ocm

A  va rie ty  o f 
in d u s tria l uses, 
includ ing :

Bu ild ing 

C onstruction  

C em ent w ork 

Insu la tion  

F ireproofi ng 
Pipes and 
d ucts fo r 
w ater, air, and 
chem icals
Autom obile  
brake pads 
and lin ings

Lungs

G astro in testina l
system

C hronic e ffe c ts :

Lung cancer

M esotheliom a

A sbestosis

G astro in testina l m alignancies

A sbestos exposure coupled 
w ith  c iga re tte  sm oking has 
been show n to  have a 
synerg is tic  e ffe c t in  the  
developm ent o f h jng cancer.

H is to ry  and physical 
exam ination should 
focus on the  lungs and 
g a s tro in tes tina l system .

Laboratory te s ts  should 
in d u d e  a stoo l te s t fo r 
o c c u lt b lood evaluation 
as a check fo r possible 
hidden g astro in testina l 
m alignancy.

A  h igh  q u a lity  chest 
X-ray and pulm onary 
fu n c tio n  te s t m ay help 
to  id e n tify  long-term  
changes associated 
w ith  asbestos diseases; 
however, early id e n tifi­
ca tion  o f low -dose 
exposure is unlike ly.

D iox in  (see 
H erbicides)

H alogenated 
AS pho tic  
H ydrocarbons

Carbon
te trach lo ride
C hloroform

Ethyl brom ide

E thyl ch loride

E thylene d ibrom ide

Ethylene d ich lo ride

M ethyl ch lo ride

M ethyl ch lo ro fo rm

M ethylene ch loride

le trach lo roe thane

le trach lo roe thy lene  
(perch loroethylene)

Trich loroethyiene

V inyl ch loride

C om m ercial 
so lvents and 
in term edia tes in 
organic 
synthesis.

CNS*

K idney
Liver

Skin

A ll cause:

CNS* depression: decreased 
a lertness, headaches, 
sleepiness, loss o f 
consciousness.
K idney changes: decreased 
urine  flo w , sw e lling  
(especia lly around eyes), 
anem ia.

Liver changes: fa tig u e  
malaise, dark urine, live r 
enlargem ent, jau n d ice

V inyl ch lo ride  is a know n 
carcinogen: several o thers in 
th is  group are po ten tia l 
carcinogens.

O ccupationa l/genera l 
m edical h is to ry  
em phasizing p rior 
exposure to  these or 
o the r to x ic  agents.

M edical exam ination 
w ith  focus on liver, 
kidney, nervous system , 
and skin.
Laboratory te s tin g  fo r 
live r and kidney 
fu n c tio n ; carboxyttem o- 
g lob in  w here relevant.
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febfe 5-2. (cont.)

HAZARDOUS 
SUBSTANCE 
OR CHEMICAL
GROUP COMPOUNDS USES TARGET ORGANS POTENTIAL HEALTH EFFECTS MEDICAL MONfTORlNG

H n v y  M alato A rsen ic
B eryflktm

Cadm ium

Chrom ium
le a d

M ercury

W ide va rie ty  off 
in d u s tria l and 
com m ercial

M u ltip le  organs 
and system s
inc lud ing :

Blood

AH are to x ic  to  th e  kidneys.

Each heavy m eta l has its  ow n 
characteris tic  sym ptom  c luste r. 
For exam ple, leed causes 

C artfopuJm onary decreased m enta l a b ility ,
weakness (especia lly hands), 
headachy abdom inal cram ps, 
d iarrhea, and anem ia. Lead can 
a lso  a ffe c t the  W ood-form ing 
m echanism , kidneys, and th e  
periphera l nervous system .
Long-term  e ffe c ts * a lso  vary, 
le a d  to x ic ity  can cause perm a­
ne n t k idney and bra in dam age; 
cadm ium  can cause kidney o r 
lung  disease. C hrom ium , beryl* 
Bum, arsenic, and cadm ium  
have been im p lica ted  as hum an 
carcinogens.

Ga s troi ntes tin a l

K idney
Liver
Lung

CNS"
Skin

H isto ry-tak ing  and 
physica l exam : search 
fo r sym ptom  c luste rs 
associated w ith  sp e c ific  
m eta l exposure, e g ^ fo r 
lead look fo r neu ro log i­
ca l d e fic it, anem ia, and 
g astro in tes tina l 
sym ptom s.
Laboratory te s tin g : 

M easurem ents o f 
m eta llic  co n ten t in  
b lood, urine, and tis ­
sues (e£~. b lood lead 
level; u rine  screen fo r 
arsenic, m ercury, 
chrom ium , and 
cadm ium ).

CSC*

M easurem ent o f 
k idney fu n c tio n , and 
five r fu n c tio n  w here 
relevant.

C hest X -ray o r 
pu lm onary fu n c tio n  
te s tin g  w here relevant.

H erb icides C hlorophenoxy
com pounds:

2'4-dichk>n>' 
phenoxyacetic 
ac id  (2.4-D )

2 .4 ,5 -trich lo ro - 
phenoxyacetic 
ac id  (2 .4 .5 T )

D ioxin fte tra ch lo ro - 
d lbenzo-p-d ioxin , 
TCDD), w h ich  
occurs as a trace  
con tam inan t in  
these com pounds, 
poses th e  m ost 
serious hea lth  risk .

Vegetation
co n tro l.

K idney

Liver

CNS*

S kin

C hlorophenoxy com pounds can 
cause chloracnei weakness or 
num bness o f th e  arm s and 
legs, and m ay resu lt in  
long -te rm  nerve dam age

D ioxin causes ch loracne and 
m ay aggravate p re -existing  fiver 
and kidney diseases.

H is to ry  and physica l 
exam should  focus on 
th e  sk in  and nervous 
system .

Laboratory te s ts  
include:

M easurem ent o f five r 
and kidney fu n c tio n , 
w here re le va n t

U rina lysis.

O rganoch lo rine  C hlorinated 
Insectic ides ethanes: 

DDT 

C ydodienes: 
A td rin  
C hlordane 
DieJdrin 
Endrin

Past co n tro l. K idney
Liver

CNS*

C hlerocydohexanes:

Lindane

A ll cause acute  sym ptom s o f 
apprehension, irrita b ility , d izz i­
ness. d is tu rbed  equ ilib rium , 
trem or, and c o n v iis io n s .

C ydodienes m ey cause 
convu ls ions w ith o u t any o ther 
in itia l sym ptom s.

C hlorocydohexanes can cause 
anem ia. C ydodienes and 
chlorocydohexanes cause five r 
to x ic ity  and can cause 
perm anent k idney dam age

H is to ry  and physica l 
exam should  focus on 
th e  nervous system .

Laboratory te s ts  
in d u d e :

M easurem ent o f 
k idney and five r 
fu n c tio n .

CBC* fo r exposure to  
ch lorocydohexanes.
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labia 5-2. (com.)

HAZARDOUS 
SUBSTANCE 
OR CHEMICAL
GROUP COMPOUNDS USES TARGET ORGANS POTENTIAL HEALTH EFFECTS MEDICAL MONITORING

p h o ip h ita i
C arbam ate

O rgartophosphate: 

D iazinon 

D tcfikxovos 

D im e ttia te  
T rich lorfon 

M alath ion 

M ethyl parath ion 

fe ra th io n  
Carbam ate: 

A td icarb  

Baygon 
Zectran

P w t cootroJ. CNS*
Liver

K idney

A ll causa a cha in  o f in te rna l 
reactions leading to  neuro­
m uscu lar blockage. D epending 
on th e  e x te n t o f poisoning, 
acute  sym ptom s range from  
headaches, fatigue^ dizziness, 
increased sa liva tion  and cry ing, 
p ro fuse sw eating, nausea, 
vom iting , cram ps, and diarrhea 
to  tig h tne ss  in  th e  chest, 
m uscle tw itc h in g , and s low ing  
o f th e  heartbea t. Severe cases 
m ay resu lt in  rap id onse t o f 
unconsciousness and seizures. 
A  delayed e ffe c t m ay be w eak­
ness and num bness in  the  fe e t 
and hands. Long-term , perm a­
nen t nerve dam age is possib le

Physical exam should 
focus on th e  nervous 
system .

Laboratory te s ts  should 
include:

RBO* cholinesterase 
levels fo r recent 
exposure (plasm a 
Cholinesterase fo r 
acute exposures).

M easurem ent o f 
delayed n e u ro to x ic ity  
and o ther e ffec ts .

W ide va rie ty  o f 
in d u s tria l uses.

(PCS*)

L iver 

CNS*
(specu la tive) 

R espiratory 
system  (specu la tive) 
Skin

Various skin  a ilm ents, includ ing  
ch loracne; m ay cause live r 
to x ic ity ; ca rcinogenic to  
anim als.

Physical exam should 
focus on the  skin  and 
Uver.

Laboratory tes ts  
include:

Serum  PCS levels.

T rig lycerides and. 
cho lestero l.

M easurem ent o f live r 
fu n c tio n .

■CNS *  C entra l nervous system .
*C 8C  “  C om plete blood coun t.
«Long-term  e ffe c ts  genera lly m an ifest in 10 to  3 0  years. 
*R8C *  Red Wood count.

In  c o m p ilin g  a te s tin g  p ro to c o l, b e a r in  m in d  th a t s ta n d a rd  
o c c u p a tio n a l m e d ic a l te s ts  w e re  d e v e lo p e d  in  fa c to rie s  
e n d  o th e r e n c lo s e d  in d u s tria l e n v iro n m e n ts , e n d  w e re  
b a se d  o n  th e  p re se n ce  o f s p e c ific  id e n tifia b le  to x ic  
c h e m ic a ls  a n d  th e  p o s s ib ility  o f a  s ig n ific a n t d e g re e  o f 
e x p o s u re . S o m e  o f  th e s e  te s ts  m a y  n o t b e  to ta lly  a p p ro - 
p ria te  fo r  h a za rd o u s  w a s te  s ite s , s in c e  a v a ila b le  d a ta  s u g ­
g e s t th a t s ite  w o rk e rs  h a ve  lo w -le v e l e x p o s u re s  to  m a n y  
c h e m ic a ls  c o n c u rre n tly , p lu s  b r ie f h ig h -le v e l e x p o s u re  to  
s o m e  c h e m ic a ls  121. In  a d d itio n , m o s t te s tin g  re c o m m e n ­
d a tio n s , e ve n  th e s e  fo r  s p e c ific  to x ic  s u b s ta n c e s , have  
n o t b e e n  c r it ic a lly  e v a lu a te d  fo r  e ffic a c y .

A n o th e r im p o rta n t fa c to r  to  c o n s id e r is  th a t r is k  c a n  va ry , 
n o t o n ly  w ith  th e  ty p e , a m o u n t a n d  d u ra tio n  o f e xp o su re , 
b u t a ls o  w ith  in d iv id u a l fa c to rs  s u c h  as age , s e x , w e ig h t, 
s tre s s , d ie t  s u s c e p tib ility  to  a n e rg ic -ty p e  re a c tio n s , m e d i­
c a tio n s  ta k e n , a n d  o ffs ite  e x p o s u re s  (e g ., in  h o b b ie s  s u c h  
as fu rn itu re  re fin is h in g  a nd  a u to m o tiv e  b o d y  w o rk ).

Pre-Employment Screening
P re -e m p lo y m e n t s c re e n in g  h a s  tw o  m a jo r fu n c tio n s :
(1) d e te rm in a tio n  o f  an  in d iv id u a l's  fitn e s s  fo r  d u ty , 
in c lu d in g  th e  a b ility  to  w o rk  w h ile  w e a rin g  p ro te c tiv e

e q u ip m e n t, a n d  (2 ) p ro v is io n  o f b a s e lin e  d a ta  fo r  c o m p a ri­
so n  w ith  fu tu re  m e d ic a l d a ta . T hese  fu n c tio n s  a re  d is ­
cu s s e d  b e lo w . In  a d d itio n , a sa m p le  p re -e m p lo y m e n t 
e x a m in a tio n  is  d e s c rib e d .

D e te rm in a tio n  o f  F itn e s s  fo r  D u ty

W o rk e rs  a t h a za rd o u s  w a s te  s ite s  a re  o fte n  re q u ire d  to  
p e rfo rm  s tre n u o u s  ta s k s  (e g ., m o v in g  5 5 -g a llo n  d ru m s ) 
a n d  w e a r p e rs o n a l p ro te c tiv e  e q u ip m e n t, s u c h  as re s p ira ­
to rs  a n d  p ro te c tiv e  c lo th in g , th a t m ay ca u se  h e a t s tre s s  
a n d  o th e r p ro b le m s  (see  C h a p te r 8  fo r  d e ta ils ). To e n su re  
th a t p ro s p e c tiv e  e m p lo ye e s  a re  a b le  to  m e e t w o rk  re q u ire ­
m e n ts , th e  p re -e m p lo y m e n t s c re e n in g  s h o u ld  fo c u s  o n  
th e  fo llo w in g  a re a s :

O c c u p a tio n a l a n d  M e d ic a l H is to ry
•  M a ke  s u re  th e  w o rk e r f ills  o u t an  o c c u p a tio n a l a n d  

m e d ic a l h is to ry  q u e s tio n n a ire . R e v ie w  th e  q u e s tio n ­
n a ire  b e fo re  se e in g  th e  w o rk e r. In  th e  e x a m in in g  
ro o m , d is c u s s  th e  q u e s tio n n a ire  w ith  th e  w o rk e r, 
p a y in g  s p e c ia l a tte n tio n  to  p rio r o c c u p a tio n a l 
e x p o s u re s  to  c h e m ic a l a n d  p h y s ic a l h a za rd s .

•  R e v ie w  p a s t A lnesses a n d  c h ro n ic  d is e a s e s , p a rtic ­
u la rly  a to p ic  d ise a se s  s u c h  as e cze m a  a n d  
a s th m a , lu n g  d is e a s e s , a n d  c a rd io v a s c u la r d ise a se .
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•  R e v ie w  s y m p to m s , e s p e c ia lly  s h o rtn e s s  o f b re a th  
o r  la b o re d  b re a th in g  o n  e x e rtio n , o th e r c h ro n ic  
re s p ira to ry  s y m p to m s , c h e s t p a in , h ig h  b lo o d  p re s ­
su re , a n d  h e a t in to le ra n c a i

•  Id e n tify  in d iv id u a ls  w h o  a re  v u ln e ra b le  to  p a rtic u ­
la r  s u b s ta n c e s  (e g ., so m e o n e  w ith  a  h is to ry  o f 
se ve re  a s th m a tic  re a c tio n  to  a  s p e c ific  c h e m ic a l).

•  R e co rd  re le v a n t S fe s ty te  h a b its  (e g ., c ig a re tte  
s m o k in g , a lc o h o l a n d  d ru g  u s e ) a n d  h o b b ie s .

P h y s ic a l E xam in a tio n
•  C o n d u c t a  co m p re h e n s iv e  p h y s ic a l e x a m in a tio n  o f 

a ll b o d y  o rg a n s , fo c u s s in g  o n  th e  p u lm o n a ry , 
c a rd io v a s c u la r, a n d  m u s c u lo s k e le ta l s y s te m s .

•  N o te  c o n d itio n s  th a t c o u ld  in c re a s e  s u s c e p tib ility  
to  h e a t s tr o k *  s u c h  as o b e s ity  a n d  la c k  o f p h y s i­
c a l e xe rc ise .

•  N o te  c o n d itio n s  th a t c o u ld  a ffe c t re s p ira to r use ; 
s u c h  a s m is s in g  o r  a r th r it ic  fin g e rs , fa c ia l s c a rs , 
d e n tu re s , p o o r e y e s ig h t o r  p e rfo ra te d  e a r d ru m s .

A M fty  to  W o rk  W h le  W e a rin g  P ro te c tiv e  E q u ip m e n t (3 )
•  D is q u a lify  in d iv id u a ls  w h o  a re  d e a rly  u n a b le  to  

p e rfo rm  b a se d  o n  th e  m e d ic a l h is to ry  a n d  p h y s ic a l 
e xa m  (e g ., th o s e  w ith  se ve re  lu n g  d ise a se ; h e a rt 
d te e s s e  o r  b a c k  o r o rth o p e d ic  p ro b le m s ).

•  N o te  im it atio n s  c o n c e rn in g  th e  w o rk e r 's  a b ility  to  
u se  p ro t ec t iv e  e q u ip m e n t (e g ., in d iv id u a ls  w h o  
m u s t w e a r c o n ta c t le n s e s  c a n n o t w e a r fu fl-  
fa c e p ie c e  re s p ira to rs ).

in g  a  re s p ira to r is  a  jo b  re q u ire m e n t N o te  th a t th e  
O c c u p a tio n a l S a fe ty  a n d  H e a lth  A d m in is tra tio n  
(O S H A ) re s p ira to r s ta n d a rd  (2 9  CFR P a rt 1910.134 ) 
s ta te s  th a t n o  e m p lo y e e  s h o u ld  b e  a s s ig n e d  to  a  
ta s k  th a t re q u ire s  th e  u se  o f a  re s p ira to r u n le s s  i t  
h a s  b e e n  d e te rm in e d  th a t th e  p e rs o n  is  p h y s ic a lly  
a b le  to  p e rfo rm  u n d e r s u c h  c o n d itio n s .

B a s e lin e  D a ta  f o r  F u tu re  E x p o s u re s

P re -e m p lo y m e n t s c re e n in g  c a n  be  u se d  to  e s ta b lis h  b a se - 
in e  d a ta  to  s u b s e q u e n tly  v e r ify  th e  e ffic a c y  o f p ro t e c tiv e  
m e a su re s  a n d  to  la te r d e te rm in e  i f  e x p o s u re s  have  
a d v e rs e ly  a ffe c te d  th e  w o rk e r. B a se lin e  te s tin g  m a y  
in c lu d e  b o th  m e d ic a l s c re e n in g  te s ts  a n d  b io lo g ic  m o n i­
to r in g  te s ts . T h e  la tte r  (e g ., b lo o d  le a d  le v e l) m a y  b e  u se ­
fu l fo r  a s c e rta in in g  p re -e x p o s u re  le v e ls  o f s p e c ific  
s u b s ta n c e s  to  w h ic h  th e  w o rk e r m a y  b e  e x p o se d  a n d  fo r  
w h ic h  re lia b le  te s ts  a re  a v a ila b le  G ive n  th e  p ro b le m  in  
p re d ic tin g  s ig n ific a n t e x p o s u re s  fo r  th e s e  w o rk e rs , th e re  
a re  n o  d e a r g u id e lin e s  fo r  p re s c rib in g  s p e c ific  te s ts . T h e  
fo llo w in g  a p p ro a c h  id e n tifie s  th e  ty p e s  o f te s ts  th a t m a y  
b e  in d ic a te d :

•  A  b a tte ry  o f  te s ts  b a se d  o n  th e  w o rk e r 's  p a s t 
o c c u p a tio n a l a n d  m e d ic a l h is to ry  a n d  a n  a s s e s s m e n t 
o f  s ig n ific a n t p o te n tia l e x p o s u re s . S ee T ab le  5 -3  fo r  
e x a m p le s  o f te s ts  fre q u e n tly  p e rfo rm e d  b y  o c c u p a ­
tio n a l p h y s ic ia n s .

•  S ta n d a rd  e s ta b lis h e d  te s tin g  fo r  s p e c ific  to x ic a n ts  in  
s itu a tio n s  w h e re  w o rk e rs  m a y  re c e iv e  s ig n ific a n t 
e x p o s u re s  to  th e s e  a g e n ts . F or e x a m p le  lo n g -te rm  
e x p o s u re  d u rin g  c le a n u p  o f a p o ly c h lo rin a te d

•  P ro v id e  a d d itio n a l ta s tin g  (e g ., c h e s t X -ray , p u lm o ­
n a ry  fu n c tio n  te s tin g , e le c tro c a rd io g ra m ) fo r  a b il­
it y  to  w e a r p ro te c t iv e  e q u ip m e n t w h e re  n e ce ssa ry .

•  B ase  th e  d e te rm in a tio n  o n  th e  in d iv id u a l w o rk e r 's  
p ro file  (e g ., m e d ic a l h is to ry  a n d  p h y s ic a l e xa m , 
age . p re v io u s  e xp o s u re s  a n d  te s tin g ).

•  M a ke  a  w r itte n  a s s e s s m e n t o f  th e  w o rk e r 's  c a p a c ­
it y  to  p e rfo rm  w h ile  w e a rin g  a  re s p ira to r, i f  w e a r-

n p n e n y is  (r ’v o )  w a s te  fa c ility  c a n  b e  m o n rto re d  w ith  
p re -e m p lo y m e n t a n d  p e rio d ic  s e ru m  P C 8  te s tin g  (41. 
S ta n d a rd  p ro c e d u re s  a re  a v a ila b le  fo r  d e te rm in in g  
le v e ls  o f  o th e r s u b s ta n c e s , e g ., le a d , c a d m iu m , 
a rs e n ic ; a n d  o rg a  n o p h o s p h a te  p e s tic id e s .

•  W h e re  a p p lic a b le  p re -e m p lo y m e n t b lo o d  s p e c im e n s  
a n d  s e ru m  fro z e n  fo r  la te r te s tin g . (P C B s a n d  so m e  
p e s tic id e s  a re  e xa m p le s  o f  a g e n ts  a m e n a b le  to  s u c h  
m o n it o rin g .)

% b ie  S -3 . T e s ts  F re q u e n tly  fe rfo rm e d  b y  O c c u p a tio n a l P h y s ic ia n s

FUNCTION TEST EXAMPLE

U m t
G eneral

O b s tru c tio n

C e l In ju ry

Bfood tes ts  

Enzym e la s t 

Enzym e te s ts

'to ta l p ro te in , a lbum in, g lo b u lin , to ta l b iliru b in  (d ire c t b iliru b in  i f  to ta l is  e levated). 

A lka line  phosphatase.
Gamm a g lu tam yl transpeptidase  (GGTP), la c tic  dehydrogenase (LDH), serum  g k ita m ic - 
oxa loece tic  transam inase (SGOTJ, eerum  gk/tam tc-pyruv ic  transam inase (SGPT).

K idney:
G eneral B lood te s ts EBood urea n itrogen  (BUN), c re a tin in e  u ric  acid.

■ M iip n  v y v iim v  
and  O igan«

U rina lysis Inc lud ing  co lo r: appearance; sp e c ific  g ra v ity ; pH ; qua frta tive  g lu co se  p ro te in , b ile  and ace­
to n e ; o c c u lt b lood ; m icroscop ic exam ination o f ce n trifu g e d  sed im ent.

M  _ . _
B o o d  te s ts WOfnpi6T6 MOOa COUnt fU ft# l WTuI OiTTOfOntitfl And {MotBKjl W olUslKJfv «KJRJuing W nfl0 W l 

c o u n t (W B O , red blood co u n t (R8C), hem oglob in  (H G 8), he m a to crit o r packed ce ll vo lum e 
(HCT), and desired e ry th ro cyte  im fices. R eticu locyte  co u n t m ay be appropria te  i f  the re  is  a 
Bcefihood o f exposure to  h e m o ly tic  chem icals.
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S a m p le  P re -E m p lo y m e n t E x a m in a tio n

O c c u p a tio n a l a n d  M e< fica l H is to ry
•  D o a  c o m p le te  m e d ic a l h is to ry  e m p h a s iz in g  th e s e  

s y s te m s : n e rv o u s , s k in , ic in g , W o o d -fo rm in g , c a rd i­
o v a s c u la r, g a s tro in te s tin a l, g e n ito u rin a ry , re p ro d u c ­
tiv e ; e a r, no se ; a n d  th ro a t.

P h y s ic a l E x a m in a tio n
In c lu d e  a t le a s t th e  fo llo w in g :

•  H e ig h t, w e ig h t, te m p e ra tu re ; p u lse ; re s p ira tio n , and  
b lo o d  p re ssu re .

•  H ead , no se , a n d  th ro a t

•  E yes. In c lu d e  v is io n  te s ts  th a t m e a su re  re fra c tio n , 
d e p th  p e rc e p tio n , a n d  c o lo r v is io n . T h e se  te s ts  
s h o u ld  be  a d m in is te re d  b y  a q u a lifie d  te c h n ic ia n  o r 
p h y s ic ia n . V is io n  q u a lity  is  e s s e n tia l to  s a fe ty , th e  
a c c u ra te  re a d in g  o f in s tru m e n ts  a nd  la b e ls , th e  a v o id ­
a n ce  o f p h y s ic a l h a za rd s , a n d  fo r  a p p ro p ria te  
re sp o n se  to  c o lo r-c o d e d  la b e ls  and  s ig n a ls .

•  E ars. In c lu d e  a u d io m e tric  te s ts , p e rfo rm e d  a t 5 0 0 , 
1 ,0 0 0 , 2 ,0 0 0 , 3 ,0 0 0 , 4 ,0 0 0 , a nd  6 ,0 0 0  h e rtz  (H z) 
p u re  to n e  in  a n  a p p ro ve d  b o o th  (see  re q u ire m e n ts  
lis te d  in  2 9  CFR P a rt 1 9 1 0 .9 5 , A p p e n d ix  D ). T ests 
s h o u ld  b e  a d m in is te re d  b y  a q u a lifie d  te c h n ic ia n , a n d  
re s u lts  rea d  b y  a c e rtifie d  a u d io !o g is t o r  a  p h y s ic ia n  
fa m ilia r  w ith  a u d io m e tric  e v a lu a tio n . T h e  in te g r ity  o f 
th e  e a rd ru m  s h o u ld  be  e s ta b lis h e d  s in c e  p e rfo ra te d  
e a rd ru m s  ca n  p ro v id e  a  ro u te  o f e n try  fo r  c h e m ic a ls  
in to  th e  b o d y . T h e  p h y s ic ia n  e v a lu a tin g  e m p lo ye e s  
w ith  p e rfo ra te d  e a rd ru m s  s h o u ld  c o n s id e r th e  
e n v iro n m e n ta l c o n d itio n s  o f th e  jo b  a n d  d is c u s s  p o s ­
s ib le  s p e c ific  s a fe ty  c o n tro ls  w ith  th e  S ite  S a fe ty  
O ffic e r, in d u s tria l h y g ie n is t a n d /o r o th e r h e a lth  
p ro fe s s io n a ls  b e fo re  d e c id in g  w h e th e r s u c h  
in d iv id u a ls  ca n  s a fe ly  w o rk  o n  s ite

•  C h e s t (h e a rt a n d  lu n g s ).

•  R e rip he ra l v a s c u la r s y s te m .

•  A b d o m e n  a n d  re c tu m  (in c lu d in g  h e rn ia  e xa m ).

•  S p in e  a nd  o th e r c o m p o n e n ts  o f th e  m u s c u lo s k e le ta l 
s y s te m .

•  G e n ito u rin a ry  s y s te m .

•  S k in .

•  N e rvo u s  s y s te m .

T esta
•  B lo o d .

•  U rin e

•  A  14 x  1 7 -in c h  p o s te r io r/a n te r io r v ie w  c h e s t X -ray, 
w ith  la te ra l o r o b liq u e  v ie w s  o n ly  i f  in d ic a te d  o r if  
m a n d a te d  b y  s ta te  re g u la tio n s . T h e  X -ra y  s h o u ld  be 
ta k e n  b y  a c e rtifie d  ra d io lo g y  te c h n ic ia n  a n d  in te r­
p re te d  b y  a b o a rd -c e rtifie d  o r b o a rd -e lig ib le  ra d io l­
o g is t  C h e s t X -ra ys  ta k e n  in  th e  la s t 1 2 -m o n th  p e rio d , 
as w e ll a s  th e  o ld e s t c h e s t X -ra y  a va ila b le ; s h o u ld  be  
o b ta in e d  a n d  u se d  fo r  c o m p a ris o n . C h e s t X -ra ys  
s h o u ld  n o t b e  re p e a te d  m o re  th a n  o n ce  a ye a r, u n le s s  
o th e rw is e  d e te rm in e d  b y  th e  e x a m in in g  p h y s ic ia n .

A b ility  to  P a rfo rm  W hB e W e a rin g  P ro te c tiv e  E q u ip m e n t 
lo  d e te rm in e  a  w o rk e r 's  c a p a c ity  to  p e rfo rm  w h ile  w e a r­

in g  p ro te c tiv e  e q u ip m e n t, a d d itio n a l te s ts  m a y  b e  n e c e s ­
sa ry , fo r  e xa m p le :

•  P u lm o n a ry  fu n c tio n  te s tin g . M e a s u re m e n t s h o u ld  
in c lu d e  fo rc e d  e x p ira to ry  v o lu m e  in  1 s e c o n d  (FE V i), 
fo rc e d  v ita l c a p a c ity  (F V C ), a n d  FEVi — to -F V C  ra tio ; 
w ith  in te rp re ta tio n  a n d  c o m p a ris o n  to  n o rm a l 
p re d ic te d  v a lu e s  c o rre c te d  fo r  age, h e ig h t, race ; and  
se x . O th e r fa c to rs  s u c h  as FEF, M EFR , M W , FRC, RV, 
a n d  T IC  m a y  be  in c lu d e d  fo r  a d d itio n a l in fo rm a tio n . 
A  p e rm a n e n t re c o rd  o f flo w  c u rv e s  s h o u ld  b e  p la ce d  
in  th e  w o rk e r 's  m e d ic a l re c o rd s . T h e  te s ts  s h o u ld  be 
c o n d u c te d  b y  a c e rtifie d  te c h n ic ia n  a n d  th e  re s u lts  
in te rp re te d  b y  a p h y s ic ia n .

•  E le c tro c a rd io g ra m  (EKG ). A t le a s t o n e  s ta n d a rd , 
1 2 -ie a d  re s tin g  EKG s h o u ld  b e  p e rfo rm e d  a t th e  d is ­
c re tio n  o f th e  p h y s ic ia n . A  "s tre s s  te s t "  (g ra d e d  
e x e rc is e ) m ay be  a d m in is te re d  a t th e  d is c re tio n  o f th e  
e x a m in in g  p h y s ic ia n , p a rtic u la r ly  w h e re  h e a t s tre s s  
m a y  o c c u r.

B a se lin e  M o n ito rin g
I f  th e re  is  lik e lih o o d  o f p o te n tia l o n s ite  e x p o s u re  to  a p a r­
tic u la r  to x ic a n t, s p e c ific  b a s e lin e  m o n ito rin g  s h o u ld  be 
p e rfo rm e d  to  e s ta b lis h  d a ta  re la tin g  to  th a t to x ic a n t.

Periodic Medical Examinations
P e r io d ic  S c re e n in g

P e rio d ic  m e d ic a l e x a m in a tio n s  s h o u ld  be  d e ve lo p e d  and  
u se d  in  c o n ju n c tio n  w ith  p re -e m p lo y m e n t s c re e n in g  
e x a m in a tio n s . C o m p a riso n  o f s e q u e n tia l m e d ic a l re p o rts  
w ith  b a s e lin e  d a ta  is  e s s e n tia l to  d e te rm in e  b io lo g ic  
tre n d s  th a t m a y  m a rk  e a rly  s ig n s  o f a d ve rse  h e a lth  
e ffe c ts , a n d  th e re b y  fa c ilita te  a p p ro p ria te  p ro te c tiv e  
m e a su re s .

T h e  fre q u e n c y  and  c o n te n t o f e x a m in a tio n s  w ill va ry , 
d e p e n d in g  o n  th e  n a tu re  o f th e  w o rk  a nd  e x p o su re s . 
G e n e ra lly , m e d ic a l e x a m in a tio n s  h ave  been  re co m m e n d e d  
a t le a s t y e a rly . M o re  fre q u e n t e x a m in a tio n s  m ay be 
n e c e ssa ry , d e p e n d in g  o n  th e  e x te n t o f p o te n tia l o r a c tu a l 
e xp o su re , th e  ty p e  o f c h e m ic a ls  in v o lv e d , th e  d u ra tio n  o f 
th e  w o rk  a s s ig n m e n t a n d  th e  in d iv id u a l w o rk e r's  p ro fite  
F o r exam p le ; w o rk e rs  p a rtic ip a tin g  in  th e  c le a n u p  o f a 
P C B -c o n ta m in a te d  b u ild in g  w e re  in it ia lly  e xa m in e d  
m o n th ly  fo r  s e ru m  PCB le v e ls . R e v ie w  o f th e  d a ta  fro m  
th e  f ir s t  fe w  m o n th s  re ve a le d  n o  a p p re c ia b le  e v id e n c e  o f 
PC B e x p o s u re  T h e  fre q u e n c y  o f PC B te s tin g  w a s  th e n  
re d u c e d  [41. Periodic s c re e n in g  exams can in c lu d e :

•  In te rv a l m e d ic a l h is to ry , fo c u s in g  o n  ch a n g e s  in  
h e a lth  s ta tu s , illn e s s e s , and  p o s s ib le  w o rk -re la te d  
s y m p to m s . T h e  e x a m in in g  p h y s ic ia n  s h o u ld  have  
in fo rm a tio n  a b o u t th e  w o rk e r's  in te rv a l e xp o su re  h is ­
to ry , in c lu d in g  e xp o su re  m o n ito rin g  a t th e  jo b  s ite ; 
s u p p le m e n te d  b y  w o rk e r-re p o rte d  e xp o su re  h is to ry  
a nd  g e n e ra l in fo rm a tio n  o n  p o s s ib le  e xp o su re s  a t 
p re v io u s ly  w o rk e d  s ite s .

•  P h ys ica l e x a m in a tio n .

’  FEF =  fo rced exp ira to ry flo w ; MEFR =  m axim al exp ira to ry flo w  
rate ; M W  =  m axim al vo lun ta ry ve n tila tio n ; FRC =  fu n c tio n a l 
residual capacity ; RV =  residua l volum e; TLC =  to ta l King 
capacity.
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•  A d d itio n a l m e d ic a l te s tin g , d e p e n d in g  o n  a v a ila b le  
e x p o s u re  in fo rm a tio n , m e d ic a l h is to ry , a n d  e x a m in a ­
tio n  re s u lts , la s tin g  s h o u ld  b e  s p e c ific  fo r  th e  p o s ­
s ib le  m e d ic a l e ffe c ts  o f th e  w o rk e r 's  e xp o su re . 
M u ltip le  te s tin g  fo r  a  la rg e  ra n g e  o f p o te n tia l 
e x p o s u re s  is  n o t a lw a y s  u s e fu l; i t  m a y  in v o lv e  in v a ­
s iv e  p ro c e d u re s  (e g ., tis s u e  b io p s y ), b e  e xp e n s ive , 
a n d  m a y  p ro d u c e  fa ls e -p o s itiv e  re s u lts .

Pulmonary function tests s h o u ld  b e  a d m in is te re d  i f  
th e  in d iv id u a l u se s  a  re s p ira to r, h a s  b e e n  o r  m a y  be  
e xp o se d  to  ir r ita tin g  o r to x ic  s u b s ta n c e s , o r i f  th e  
in d iv id u a l h a s  b re a th in g  d iff ic u ltie s , e s p e c ia lly  
w h e n  w e a rin g  a  re s p ira to r.

A idbm etric tests. A n n u a l re te s ts  a re  re q u ire d  fo r  
p e rs o n n e l s u b je c t to  h ig h  n o is e  e x p o s u re s  (an  
8 -h o u r, tim e -w e ig h te d  a ve ra g e  o f 8 5  dB A 1 o r m o re l, 
th o s e  re q u ire d  to  w e a r h e a rin g  p ro te c tio n , o r  a s  
o th e rw is e  in d ic a te d .

Vision tests. A n n u a l re te s ts  a re  re c o m m e n d e d  to  
c h e c k  fo r  v is io n  d e g ra d a tio n .

Blood and w ine tests w h e n  in d ic a te d .

S a m p le  P e r io d ic  M e d ic a l E x a m in a tio n

T h e  b a s ic  p e rio d ic  m e d ic a l e x a m in a tio n  is  th e  sa m e  as 
th e  p re -e m p lo y m e n t s c re e n in g  (see  p re v io u s  s e c tio n . 
Sample Pre-Employment Examination), m o d ifie d  a c c o rd ­
in g  to  c u rre n t c o n d itio n s , s u c h  a s ch a n g e s  in  th e  w o rk e r 's  
s y m p to m s , s ite  h a za rd s , o r e xp o su re s .

Termination Examination
A t th e  e n d  o f e m p lo y m e n t a t a  h a za rd o u s  w a s te  s ite ; a ll 
p e rs o n n e l s h o u ld  h a ve  a  m e d ic a l e x a m in a tio n  as 
d e s c rib e d  in  th e  p re v io u s  s e c tio n s  (see  Sample Pre- 
Employment Examination). T h is  e x a m in a tio n  m a y  be  
E m ite d  to  o b ta in in g  a n  in te rv a l m e d ic a l h is to ry  o f  th e  
p e rio d  s in c e  th e  la s t fu ll e x a m in a tio n  (c o n s is tin g  o f  m e d i­
c a l h is to ry , p h y s ic a l e x a m in a tio n , a n d  la b o ra to ry  te s ts )  i f  
a ll th re e  fo llo w in g  c o n d itio n s  a re  m e t:

•  T h e  la s t fu ll m e d ic a l e x a m in a tio n  w a s  w ith in  th e  la s t 
6  m o n th s .

•  N o  e x p o s u re  o c c u rre d  s in c e  th e  la s t e x a m in a tio n .

•  N o  s y m p to m s  a s s o c ia te d  w ith  e x p o s u re  o c c u rre d  
s in c e  th e  la s t e x a m in a tio n .

I f  a n y  o f th e s e  c r ite r ia  a re  n o t m e t, a  fu ll e x a m in a tio n  is  
m e d ic a lly  n e c e s s a ry  a t th e  te rm in a tio n  o f e m p lo y m e n t.

Emergency Treatment
P ro v is io n s  fo r  e m e rg e n c y  tre a tm e n t a n d  a c u te  n o n ­
e m e rg e n c y  tre a tm e n t s h o u ld  b e  m a d e  a t e a ch  s ite . 
P re p la n n in g  is  v ita l.

W h e n  d e v e lo p in g  p la n s , p ro c e d u re s , a n d  e q u ip m e n t lis ts , 
th e  ra n g e  o f a c tu a l a n d  p o te n tia l h a za rd s  s p e c ific  to  th e  
s ite  s h o u ld  b e  c o n s id e re d , in c lu d in g  c h e m ic a l, p h y s ic a l 
(s u c h  as h e a t a n d /o r c o ld  s tre s s , fa lls  a n d  tr ip s ) , a n d  b io ­
lo g ic  h a za rd s  (a n im a l b ite s  a n d  p la n t p o is o n in g  a s  w e d  as 
h a za rd o u s  b io lo g ic a l w a s te s ). N o t o n ly  s ite  w o rk e rs , b u t

1 dBA «  decibe ls on  A rw etghted scale (29  CFR Part 1910.95).

a ls o  c o n tra c to rs , v is ito rs , a n d  o th e r p e rs o n n e l (p a rtjc u - 
la rty  fire fig h te rs )  m a y  re q u ire  e m e rg e n cy  tre a tm e n t.

E m e rg e n cy  m e d ic a l tre a tm e n t s h o u ld  b e  in te g ra te d  w ith  
th e  o v e ra ll s ite  e m e rg e n c y  re sp o n se  p ro g ra m  (see  C h a p ­
te r  1 2 ). T h e  fo llo w in g  a re  re co m m e n d e d  g u id e lin e s  fo r  
e s ta b lis h in g  an  e m e rg e n c y  tre a tm e n t p ro g ra m .

•  T ra in  a  te a m  o f s ite  p e rs o n n e l in  e m e rg e n cy  f ir s t  a id . 
T h is  s h o u ld  in c lu d e  a R ed C ro ss  o r e q u iv a le n t c e r t i­
fie d  c o u rs e  in  c a rd io p u lm o n a ry  re s u s c ita tio n  (C PR ), 
a n d  firs t-a id  tra in in g  th a t e m p h a s ize s  tre a tm e n t fo r  
e x p lo s io n  a n d  b u m  in ju rie s , h e a t s tre s s , a n d  a c u te  
c h e m ic a l to x ic ity . In  a d d itio n , th is  te a m  s h o u ld  
in c lu d e  a n  e m e rg e n cy  m e d ic a l te c h n ic ia n  (E M T ) i f  
p o s s ib le . T ab le  5 -4  lis ts  s ig n s  and  s y m p to m s  o f 
e x p o s u re  a n d  h e a t s tre s s  th a t in d ic a te  p o te n tia l m e d i­
c a l e m e rg e n c ie s .

•  T ra in  p e rs o n n e l in  e m e rg e n c y  d e c o n ta m in a tio n  p ro c e ­
d u re s  in  c o o rd in a tio n  w ith  th e  E m e rg e n cy  R e sp o n se  
P lan  (see  C h a p te r 12 fo r  d e ta ils ).

•  P re d e s ig n a te  ro le s  a n d  re s p o n s ib ilitie s  to  b e  a ssu m e d  
b y  p e rs o n n e l in  a n  e m e rg e n cy .

•  E s ta b lis h  a n  e m e rg e n c y /firs t-a id  s ta tio n  o n  s ite , c a p ­
a b le  o f  p ro v id in g  (1) s ta b iliz a tio n  fo r  p a tie n ts  re q u irin g  
o ffs rte  tre a tm e n t, a n d  (2 ) g e n e ra l f ir s t  a id  (e g ., m in o r 
c u ts , s p ra in s , a b ra s io n s ).

L o ca te  th e  s ta tio n  in  th e  d e a n  a rea  a d ja c e n t to  th e  
d e c o n ta m in a tio n  a rea  to  fa c ilita te  e m e rg e n cy  
d e c o n ta m in a tio n .

P ro v id e  a s ta n d a rd  firs t-a id  k it  o r e q u iv a le n t s u p ­
p lie s , p lu s  a d d itio n a l ite m s  s u c h  as e m e rg e n c y /d e l­
u g e  s h o w e rs , s tre tc h e rs , p o rta b le  w a te r, ic e  
e m e rg e n c y  e ye w a sh , d e c o n ta m in a tio n  s o lu tio n s , 
a n d  fire -e x tin g u is h in g  b la n k e ts .

R e s to c k  s u p p lie s  a n d  e q u ip m e n t im m e d ia te ly  a fte r  
e a ch  u se  a n d  c h e c k  th e m  re g u la rly .

•  A rra n g e  fo r  a p h y s ic ia n  w h o  c a n  be  p a g ed  o n  a 
2 4 -h o u r b a s is .

•  S e t u p  a n  o n -c a ll te a m  o f m e d ic a l s p e c ia lis ts  fo r  
e m e rg e n cy  c o n s u lta tio n s , e g ., a  to x ic o lo g is t, d e rm a ­
to lo g is t, h e m a to lo g is t, a lle rg is t, o p th a lm o lo g is t 
c a rd io lo g is t a n d  n e u ro lo g is t

•  E s ta b lis h  a p ro to c o l fo r  m o n ito rin g  h e a t s tre s s  (see  
Monitoring  s e c tio n  o f C h a p te r 8 ).

•  M ake  p la n s  in  a d va n ce  fo r  e m e rg e n c y  tra n s p o rta tio n  
to , tre a tm e n t a t  a n d  c o n ta m in a tio n  c o n tro l p ro c e ­
d u re s  fo r  a  n e a rb y  m e d ic a l fa c ility .

E d u ca te  lo c a l e m e rg e n c y  tra n s p o rt a n d  h o s p ita l 
p e rs o n n e l a b o u t p o s s ib le  m e d ic a l p ro b le m s  o n  s ite ; 
ty p e s  o f h a za rd s  a n d  th e ir  c o n s e q u e n c e s ; p o te n tia l 
fo r  e x p o s u re ; s c o p e  a n d  fu n c tio n  o f th e  s ite  m e d i­
c a l p ro g ra m .

A s s is t th e  h o s p ita l in  d e v e lo p in g  p ro c e d u re s  fo r  
s ite -re la te d  e m e rg e n c ie s . T h is  w ill h e lp  to  p ro te c t 
h o s p ita l p e rs o n n e l a n d  p a tie n ts , a n d  to  m in im iz e  
d e la y s  d u e  to  c o n c e rn s  a b o u t h o s p ita l s a fe ty  o r  
c o n ta m in a tio n .

F o r s p e c ific  illn e s s e s  o r in ju rie s , p ro v id e  d e ta ils  o f 
th e  in c id e n t a n d  th e  w o rk e r 's  p a s t m e d ic a l h is to ry  
to  th e  a p p ro p ria te  h o s p ita l s ta ff. T h is  is  e s p e c ia lly  
c ru c ia l w h e n  s p e c ific  m e d ic a l tre a tm e n t is  re q u ire d , 
e g ., fo r  e x p o s u re  to  c y a n id e  o r o rg a n o p h o s p h a te  
p e s tic id e s .



M ed ica l P rogram  5-9

T ab le  6 -4 . S ig n s  a nd  S y m p to m s  o f C h e m ic a l E xp o su re  a n d  
H e a t S tre s s  th a t In d ic a te  P o te n tia l 
M e d ic a l E m e rg e n c ie s

TYPE OF HAZARD SIGNS AND SYMPTOMS

C hem ical Hazard Behavioral changes

Breathing d iffic u ltie s  
Changes in  com plexion o r sk in  co lo r 

C oord ina tion  d iffic u ltie s  

C oughing 

D izziness 

D rooling 

D iarrhea

Fatigue and /o r weakness 

Irrita b ility

Irrita tio n  o f eyes, nose, resp ira to ry tra c t, skin , 
o r th ro a t

Headache

Light-headed ness
Nausea

Sneezing
Sw eating

'fearing

T ightness in  the  chest

H eat E xhaustion  C lam m y sk in  

C onfusion 

D izziness 
Fainting 

Fatigue 

Heat rash 

Light-headed ness 
Nausea

Profuse sw eating 

S lurred speech 
VNfeak pulse

H e a ts tro k e C onfusion
(m ay be fa ta l) C onvulsions

H ot skin , h igh tem perature  (yet m ay fee l
ch illed )

Incoherent speech
C onvulsions

S taggering g a it

S w eating stops (ye t residual sw eat m ay be
present)

U nconsciousness

D e p e n d in g  o n  th e  s ite 's  lo c a tio n  a n d  p o te n tia l h a za rd s , i t  
m a y  b e  im p o rta n t to  id e n tify  a d d itio n a l m e d ic a l fa c ilitie s  
c a p a b le  o f s o p h is tic a te d  re sp o n se  to  c h e m ic a l o r o th e r 
e x p o s u re s .

•  P o s t c o n s p ic u o u s ly  (w ith  d u p lic a te s  n e a r th e  te le ­
p h o n e s ) th e  n a m e s, p h o n e  n u m b e rs , a d d re sse s , 
a n d  p ro ce d u re s  fo r  c o n ta c tin g :

O n -c a ll p h y s ic ia n s .

M e d ic a l s p e c ia lis ts .

A m b u la n c e  s e rv ic e s .
M e d ic a l fa c ility  fie s ).

E m ergency, f ir e  a n d  p o lic e  s e rv ic e s .

P o iso n  c o n tro l h o tlin e .

•  P ro v id e  m a p s  a n d  d ire c tio n s .

•  M a ke  s u re  a t le a s t an m a n a g e rs  a n d  ad in d iv id u a ls  
in v o lv e d  in  m e d ic a l re sp o n se  k n o w  th e  w a y  to  th e  
n e a re s t e m e rg e n cy  m e d ic a l fa c ility .

•  E s ta b lis h  a  ra d io c o m m u n ic a tio n  s y s te m  fo r  e m e r­
g e n c y  u s a

•  R e v ie w  e m e rg e n cy  p ro c e d u re s  d a ily  w ith  a il s ite  
p e rs o n n e l a t s a fe ty  m e e tin g s  b e fo re  b e g in n in g  th e  
w o rk  s h ift.

Non-Emergency Treatment
A rra n g e m e n ts  s h o u ld  b e  m ad e  fo r  n o n -e m e rg e n c y  m e d i­
c a l c a re  fo r  h a za rd o u s  w a s te  s ite  w o rk e rs  w h o  a re  
e x p e rie n c in g  h e a lth  e ffe c ts  re s u ltin g  fro m  a n  e x p o s u re  to  
h a za rd o u s  s u b s ta n c e s . In  c o n ju n c tio n  w ith  th e  m e d ic a l 
s u rv e illa n c e  p ro g ra m , o ffs ite  m e d ic a l c a re  s h o u ld  e n su re  
th a t a n y  p o te n tia l jo b -re la te d  s y m p to m s  o r illn e s s e s  a re  
e v a lu a te d  in  th e  c o n te x t o f th e  w o rk e r 's  e xp o su re . O ffs ite  
m e d ic a l p e rs o n n e l s h o u ld  a ls o  in v e s tig a te  a n d  tre a t n o n - 
jo b -re la te d  illn e s s e s  th a t m a y  p u t th e  w o rk e r a t r is k  
b e ca u se  o f ta s k  re q u ire m e n ts  (e g ., a  b a d  c o ld  o r f lu  th a t 
m ig h t in te rfe re  w ith  re s p ira to r u s e ). A  c o p y  o f th e  
w o rk e r 's  m e d ic a l re c o rd s  s h o u ld  b e  k e p t a t th e  s ite  (w ith  
p ro v is io n s  fo r  s e c u rity  a n d  c o n fid e n tia lity )  a n d , w h e n  
a p p ro p ria te  a t a n e a rb y  h o s p ita l. T re a tin g  p h y s ic ia n s  
s h o u ld  h a ve  a cce ss  to  th e s e  re c o rd s .

Medical Records
P ro p e r re c o rd k e e p in g  is  e s s e n tia l a t h a za rd o u s  w a s te  
s ite s  b e ca u se  o f th e  n a tu re  o f th e  w o rk  a nd  ris k s : 
e m p lo ye e s  m a y  w o rk  a t a  la rg e  n u m b e r o f g e o g ra p h ic a lly  
s e p a ra te  s ite s  d u rin g  th e ir  c a re e rs , a n d  a d ve rse  af fe c ts  o f 
lo n g -te rm  e xp o su re  m a y  n o t b e co m e  a p p a re n t fo r  m a n y  
y e a rs . R e co rd s  e n a b le  s u b s e q u e n t m e d ic a l c a re  p ro v id e rs  
to  be  in fo rm e d  a b o u t w o rk e rs ' p re v io u s  a n d  c u rre n t 
e x p o su re s .

O c c u p a tio n a l S a fe ty  a n d  H e a lth  A d m in is tra tio n  (O S H A ) 
re g u la tio n s  m a n d a te  th a t, u n le s s  a  s p e c ific  o c c u p a tio n a l 
s a fe ty  a n d  h e a lth  s ta n d a rd  p ro v id e s  a  d iffe re n t tim e  
p e rio d , th e  e m p lo ye r m u s t:

•  M a in ta in  a n d  p re s e rv e  m e d ic a l re c o rd s  o n  e x p o se d  
w o rk e rs  fo r  3 0  y e a rs  a fte r  th e y  le a v e  e m p lo y m e n t 
(2 9  C FR  Ptart 1 9 1 0 .2 0 ).
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•  M a ke  a v a ila b le  to  w o rk e rs , th e ir  a u th o riz e d  re p re se n ­
ta tiv e s , a n d  a u th o riz e d  O S H A  re p re s e n ta tiv e s  th e  
re s u lts  o f  m e d ic a l te s tin g  a n d  fu ll m e d ic a l re c o rd s  
a n d  a n a ly s e s  (2 9  CFR  P a rt 1 9 1 0 .2 0 ).

•  M a in ta in  re c o rd s  o f  o c c u p a tio n a l in ju rie s  a n d  i l l ­
n e sse s  a n d  p o s t a  y e a rty  s u m m a ry  re p o rt (2 9  CFR 
P a rt 1 9 0 4 ).

Program Review
R e g u la r e v a lu a tio n  o f th e  m e d ic a l p ro g ra m  is  im p o rta n t to  
e n s u re  its  e ffe c tiv e n e s s . M a in te n a n c e  a n d  re v ie w  o f m e d i­
c a l re c o rd s  a n d  te s t re s u lts  a id  m e d ic a l p e rs o n n e l, s ite  
o ffic e rs , a n d  th e  p a re n t c o m p a n y  a n d /o r a g e n c y  m a n a g e rs  
in  a s s e ss in g  th e  e ffe c tiv e n e s s  o f  th e  h e a lth  a n d  s a fe ty  
p ro g ra m . T h e  S ite  S a fe ty  O ffic e r, m e d ic a l c o n s u lta n t, 
a n d /o r m a n a g e m e n t re p re s e n ta tiv e  s h o u ld , a t le a s t 
a n n u a lly :

•  A s c e rta in  th a t e a ch  a c c id e n t o r  illn e s s  w a s  
p ro m p tly  in v e s tig a te d  to  d e te rm in e  th e  ca u se  a n d  
m a ke  n e c e s s a ry  ch a n g e s  in  h e a lth  a n d  s a fe ty  
p ro c e d u re s .

•  E va lu a te  th e  e ffic a c y  o f  s p e c ific  m e d ic a l te s tin g  in  
th e  c o n te x t o f  p o te n tia l s ite  e x p o su re s .

•  A d d  o r d e le te  m e d ic a l te s ts  a s  s u g g e s te d  fay c u r­
re n t in d u s tria l h yg ie n e  a n d  e n v iro n m e n ta l d a ta .

•  R e v ie w  p o te n tia l e x p o s u re s  a n d  S ite  S a fe ty  P la n s 
a t a ll s ite s  to  d e te rm in e  i f  a d d itio n a l te s tin g  is  
re q u ire d .

•  R e v ie w  e m e rg e n c y  tre a tm e n t p ro c e d u re s  a n d  
u p d a te  lis ts  o f e m e rg e n c y  c o n ta c ts .
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Introduction
S ite  c h a ra c te riz a tio n  p ro v id e s  th e  in fo rm a tio n  n e e d e d  to  
id e n tify  s ite  h a za rd s  a n d  to  s e le c t w o rk e r p ro te c tio n  
m e th o d s . T he  m o re  a c c u ra te ; d e ta ile d , a n d  c o m p re h e n ­
s iv e  th e  in fo rm a tio n  a v a ila b le  a b o u t a  s ite ; th e  m o re  th e  
p ro te c tiv e  m e a su re s  ca n  b e  ta ilo re d  to  th e  a c tu a l h a za rd s  
th a t w o rk e rs  m ay e n c o u n te r.

T h e  p e rso n  w ith  p rim a ry  re s p o n s ib ility  fo r  s ite  c h a ra c te ri­
z a tio n  a n d  a ss e s s m e n t is  th e  P ro je c t Team  le a d e r. In  . 
a d d itio n , o u ts id e  e x p e rts , s u c h  a s c h e m is ts , h e a lth  p h y s i­
c is ts , in d u s tria l h y g ie n is ts , a n d  to x ic o lo g is ts , m a y  be  
n e e d e d  to  a c c u ra te ly  a n d  fu lly  in te rp re t a ll th e  a v a ila b le  
in fo rm a tio n  on  s ite  c o n d itio n s .

S ite  c h a ra c te riz a tio n  g e n e ra lly  p ro c e e d s  in  th re e  p h a se s :

•  P rio r to  s ite  e n try , c o n d u c t o ffs ite  c h a ra c te riz a tio n : 
g a th e r in fo rm a tio n  a w a y  fro m  th e  s ite  a nd  c o n d u c t 
re c o n n a is s a n c e  fro m  th e  s ite  p e rim e te r.

•  N e x t, c o n d u c t o n s ite  s u rv e y s . D u rin g  th is  phase ; 
re s tr ic t s ite  e n try  to  re c o n n a is s a n c e  p e rs o n n e l.

•  O n ce  th e  s ite  h a s  b e e n  d e te rm in e d  s a fe  fo r  c o m ­
m e n c e m e n t o f o th e r a c tiv itie s , p e rfo rm  o n g o in g  
m o n ito rin g  to  p ro v id e  a  c o n tin u o u s  s o u rc e  o f in fo r­
m a tio n  a b o u t s ite  c o n d itio n s .

K  is  Im p o rta n t to  re c o g n iz e  th a t s ite  c h a ra c te riza tio n  is  a 
c o n tin u o u s  p ro c e s s . A t e a ch  p h a se  o f  s ite  c h a ra c te riz a ­
tio n , in fo rm a tio n  s h o u ld  be  o b ta in e d  a nd  e v a lu a te d  to  
d e fin e  th e  h a za rd s  th a t th e  s ite  m a y  p o se . T h is  a sse ss ­
m e n t c a n  th e n  be  u se d  to  d e v e lo p  a  s a fe ty  a n d  h e a lth  
p la n  fo r  th e  n e x t p h a se  o f  w o rk . In  a d d itio n  to  th e  fo rm a l 
in fo rm a tio n  g a th e rin g  th a t ta k e s  p la c e  d u rin g  th e  p h a se s  
o f  s ite  c h a ra c te riz a tio n  d e s c rib e d  he re ; a ll s ite  p e rs o n n e l 
s h o u ld  b e  c o n s ta n tly  a le rt fo r  n e w  in fo rm a tio n  a b o u t s ite  
c o n d itio n s .

T h e  s e c tio n s  b e lo w  d e ta il th e  th re e  p h a se s  o f s ite  c h a ra c ­
te riz a tio n  a n d  p ro v id e  a  g e n e ra l g u id e  w h ic h  s h o u ld  be 
a d a p te d  to  m e e t th e  s p e c ific  s itu a tio n . W ith in  e a ch  p h a se  
o f  in fo rm a tio n  g a th e rin g , th e  m o s t a p p ro p ria te  s e q u e n ce  
o f s te p s  s h o u ld  b e  d e te rm in e d , p a rtic u la r ly  i f  th e re  a re  
tim e  o r b u d g e t c o n s id e ra tio n s  th a t lim it  th e  s c o p e  o f th e  
w o rk . W h e re ve r p o s s ib le , a ll in fo rm a tio n  s o u rc e s  s h o u ld  
b e  p u rsu e d .

Offsite Characterization
A s  m u ch  in fo rm a tio n  a s p o s s ib le  s h o u ld  b e  o b ta in e d  
before s ite  e n try  so  th a t th e  h a za rd s  c a n  b e  e v a lu a te d  a n d  
p re lim in a ry  c o n tro ls  in s titu te d  to  p ro te c t in it ia l e n try  p e r­
s o n n e l. In itia l in fo rm a tio n -g a th e rin g  m is s io n s  s h o u ld  
fo c u s  o n  id e n tify in g  a ll p o te n tia l o r  s u s p e c te d  c o n d itio n s  
th a t m a y  p o se  in h a la tio n  h a za rd s  th a t a re  im m e d ia te ly  
d a n g e ro u s  to  life  o r h e a lth  (ID LH )1 o r o th e r c o n d itio n s  
th a t m a y  ca u se  d e a th  o r s e rio u s  h a rm  (see  T ab le  6 -1 ).

O ffs ite  in fo rm a tio n  ca n  b e  o b ta in e d  b y  tw o  m e th o d s : 
in te  rv ie w fre c o rd s  re s e a rc h  a n d  p e rim e te r re co n n a issa n ce .

T ab le  6 *1 . V is ib le  In d ic a to rs  o f F to te n tia l ID LH  a nd  O th e r 
D a n g e ro u s  C o n d itio n s

•  Large con ta iners o r tanks th a t m ust be entered.

•  Enclosed spaces such as bu ild ings o r trenches th a t m ust be 
ente red.

•  ho terrtia lfy explosive  o r flam m able  s itu a tio n s  {ind ica ted  by bulging 
drum s, effervescence^ gas generation, o r in strum en t readings).

•  Extrem ely hazardous m ateria ls (such as cyanide, phosgene, o r 
rad ia tion  sources).

•  V is ib le  vapor c louds.
•  Areas w here b io lo g ica l ind ica to rs (such as dead anim als o r 

vegeta tion) are located.

In te rv ie w /R e c o rd s  R a s a a rc h

A s  m u ch  d a ta  as p o s s ib le  s h o u ld  b e  c o lle c te d  b e fo re  a n y  
p e rso n n e l g o  o n  s ite . W h e re  p o s s ib le ; th e  to ll o w in g  in fo r ­
m a tio n  s h o u ld  be  o b ta in e d :

•  E x a c t lo c a tio n  o f th e  s ita

•  D e ta ile d  d e s c rip tio n  o f th e  a c tiv ity  th a t o c c u rre d  a t 
th e  s rta

•  D u ra tio n  o f th e  a c tiv ity .

•  M e te o ro lo g ic  d a ta , e g ., c u rre n t w e a th e r a n d  fo re c a s t, 
p re v a ilin g  w in d  d ire c tio n , p re c ip ita tio n  le v e ls , te m p e r­
a tu re  p ro file s .

•  T e rra in , e g ., h is to ric a l a n d  c u rre n t s ite  m ap s, s ite  p h o ­
to g ra p h s , a e ria l p h o to g ra p h s , U S . G e o lo g ic a l S u rv e y  
to p o g ra p h ic  q u a d ra n g le  m a p s , la n d  u se  m a p s , a nd  
la n d  c o v e r m ap s.

MDLH cond itions re fe r to  in ha la tion  hazards (te e  section  on tt>LH 
Concentrations la te r in  th is  chapter).
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•  G e o lo g ic  a n d  h y d ro lo g ic  d a ta .

•  H a b ita tio n — p o p u la tio n  c e n te rs , p o p u la tio n  a t r is k .

•  A c c e s s ib ility  b y  a ir  a n d  ro a d s .

•  P a th w a ys  o f d is p e rs io n .

•  P re se n t s ta tu s  o f  re sp o n se  and  w h o  has re sp o n d e d .

•  N o te  a n y  u n u s u a l c o n d itio n s , s u c h  as c lo u d s , d is ­
c o lo re d  liq u id s , o il s lic k s , v a p o rs , o r o th e r s u s p ic io u s  
s u b s ta n c e s .

•  M o n ito r th e  a m b ie n t a ir a t th e  s ite  p e rim e te r (see  
C h a p te r 7 , A ir Monitoring) f o r

T o x ic  s u b s ta n c e s .

C o m b u s tib le  a n d  fla m m a b le  g a se s  o r va p o rs .
O xyg e n  d e fic ie n c y .
Io n iz in g  ra d ia tio n .

S p e c ific  m a te ria ls , i f  k n o w n .

•  N o te  a n y  u n u s u a l o d o rs .

•  C o lle c t a n d  a n a ly z e  o ffs ite  s a m p le s , in c lu d in g  (see  
re fe re n c e  [1 ] fo r  m e th o d s ):

S o il.
D rin k in g  w a te r.

G ro u n d  w a te r.

S ite  ru n -o ff.
S u rfa c e  w a te r.

•  H a za rd o u s  s u b s ta n c e s  in v o lv e d  a n d  th e ir  c h e m ic a l 
a n d  p h y s ic a l p ro p e rtie s . In fo rm a tio n  s o u rc e s  in c lu d e :

C o m p a n y  re c o rd s , re c e ip ts , lo g b o o k s , o r le d g e rs . 

R e co rd s  fro m  s ta te  a n d  fe d e ra l p o llu tio n  c o n tro l 
re g u la to ry  a n d  e n fo rc e m e n t a g e n c ie s , s ta te  A tto r ­
n e y  G e n e ra l's  o ffic e , s ta te  o c c u p a tio n a l s a fe ty  a n d  
h e a lth  a g e n c ie s , s ta te  R re  M a rs h a l's  o ffic e .

W a s te  s to ra g e  in v e n to rie s  a n d  m a n ife s ts  o r s h ip ­
p in g  p a p e rs .

In te rv ie w s  w ith  p e rs o n n e l a n d  th e ir  fa m ilie s  (a ll 
in te rv ie w  in fo rm a tio n  s h o u ld  b e  v e rifie d ).

G e n e ra to r a n d  tra n s p o rte r re c o rd s .

W a te r d e p a rtm e n t a n d  se w a g e  d is tr ic t re c o rd s . 

In te rv ie w s  w ith  n e a rb y  re s id e n ts  (n o te  p o s s ib le  
s ite -re la te d  m e d ic a l p ro b le m s  a n d  v e rify  a ll in fo r­
m a tio n  fro m  in te rv ie w s ).

L o ca l fire  a n d  p o lic e  d e p a rtm e n t re c o rd s .
C o u rt re c o rd s .

U t ility  c o m p a n y  re co rd s .

M e d ia  re p o rts  (v e r ify  an in fo rm a tio n  fro m  th e  
m e d ia ).

•  P re v io u s  s u rv e y in g  ( in c lu d in g  s o il, g ro u n d -p e n e tra tin g  
ra d a r, a n d  m a g n e to m e te r s u rv e y s ), s a m p lin g , a n d  
m o n ito rin g  d a ta .

P a r ¡m e te r  R e c o n n a is s a n c e

A t a s ite  in  w h ic h  th e  h a za rd s  a re  la rg e ly  u n k n o w n  o r 
th e re  is  n o  n e e d  to  g o  o n  s ite  im m e d ia te ly , v is u a l o b s e rv a ­
tio n s  s h o u ld  b e  m ade ; a tm o s p h e ric  c o n c e n tra tio n s  o f a ir­
b o rn e  p o llu ta n ts  a t th e  s ite  p e rim e te r s h o u ld  be  m o n ito re d  
(see  C h a p te r 7 , A ir Monitoring), a n d  sa m p le s  s h o u ld  be 
c o lle c te d  n e a r th e  s ite  W h ile  th e s e  d a ta  a re  n o t d e fin itiv e  
in d ic a to rs  o f o n s ite  c o n d itio n s , th e y  ca n  a s s is t in  th e  
p re lim in a ry  e v a lu a tio n . F fe rim e te r re c o n n a is s a n c e  o f a  s ite  
s h o u ld  in v o lv e  th e  fo llo w in g  a c tio n s :

•  D e ve lo p  a p re lim in a ry  s ite  m ap ; w ith  th e  lo c a tio n s  o f 
b u ild in g s , c o n ta in e rs , im p o u n d m e n ts , p its , p o n d s , 
a n d  ta n k s .

•  R e v ie w  h is to ric a l a n d  c u rre n t a e ria l p h o to g ra p h s . 
N o te :

D isa p p e a ra n ce  o f n a tu ra l d e p re s s io n s , q u a rrie s , o r 
p its .

V a ria tio n  in  re fo re s ta tio n  o f  d is tu rb e d  a re a s . 

M o u n d in g  o r u p lif t  in  d is tu rb e d  a re a s  o r p a ve d  s u r­
fa c e s , o r m o d ific a tio n s  in  g ra d e  

C h a n g e s  in  v e g e ta tio n  a ro u n d  b u ild in g s .

C h a n g e s  in  tr a f f ic  p a tte rn s  a t th e  s h e

•  N o te  a n y  la b e ls , m a rk in g s , o r  p la c a rd s  o n  c o n ta in e rs  
o r  v e h ic le s .

•  N o te  th e  a m o u n t o f d e te rio ra tio n  o r d a m a g e  o f c o n ­
ta in e rs  o r v e h ic le s .

•  N o te  a n y  b io lo g ic  in d ic a to rs , s u c h  a s  d e a d  a n im a ls  o r  
p la n ts .

P ro te c t io n  o f  E n try  P e rs o n n e l

T h e  in fo rm a tio n  fro m  in te rv ie w /re c o rd s  re s e a rc h  a n d  
p e rim e te r re c o n n a is s a n c e  is  u se d  a s th e  b a s is  fo r  s e le c t­
in g  th e  p ro te c tiv e  e q u ip m e n t fo r  th e  in it ia l s ite  su rve y . In  
a d d itio n , th e  p ro p o s e d  w o rk  to  be  a c c o m p lis h e d  m u s t be 
c o n s id e re d . F or e xa m p le , i f  th e  p u rp o s e  o f th e  s u rv e y  is  to  
in s p e c t o n s ite  c o n d itio n s , c o u n t c o n ta in e rs , m e a su re  th e  
a m b ie n t a ir  fo r  " h o t  s p o ts "  Cue., a re a s  w ith  h ig h  c o n c e n ­
tra tio n s  o f to x ic  c h e m ic a ls ), a n d  g e n e ra lly  b e co m e  fa m il­
ia r w ith  th e  s ite ; th e  le v e l o f  p ro te c tio n  m a y  be  le s s  
s tr in g e n t th a n  i f  c o n ta in e rs  a re  to  b e  o p e n e d  a n d  sa m p le s  
ta k e n . (C h a p te r 8 , Personal Protective Equipment, p ro ­
v id e s  m o re  d e ta il o n  th e  s e le c tio n  o f p ro te c tiv e  ite m s .)

T h e  e n se m b le  o f c lo th in g  a n d  e q u ip m e n t re fe rre d  to  as  
Leve l B  p ro te c tio n  is  g e n e ra lly  th e  m in im u m  le v e l re c o m ­
m e n d e d  fo r  a n  in it ia l e n try  u n til th e  s ite  h a za rd s  h ave  
b e e n  fu r th e r  id e n tifie d  a n d  th e  m o s t a p p ro p ria te  p ro te c ­
t iv e  c lo th in g  a n d  e q u ip m e n t c h o s e n . Leve l B e q u ip m e n t is  
d e s c rib e d  in  Tab le  8 -7 , C h a p te r 8 .

Onsite Survey
T h e  p u rp o s e  o f a n  o n s ite  s u rv e y  is  to  v e r ify  a n d  s u p p le ­
m e n t in fo rm a tio n  fro m  th e  o ffs ite  c h a ra c te riz a tio n . P rio r 
to  g o in g  o n  s ite , th e  o ffs ite  c h a ra c te riz a tio n  s h o u ld  be  
u se d  to  d e v e lo p  a  S ite  S a fe ty  P lan  fo r  s ite  e n try  th a t 
a d d re s s e s  th e  w o rk  to  b e  a c c o m p lis h e d  a n d  p re s c rib e s  
th e  p ro c e d u re s  to  p ro te c t th e  h e a lth  a n d  s a fe ty  o f th e  
e n try  te a m . P rio ritie s  s h o u ld  be  e s ta b lis h e d  fo r  h a za rd  
a s s e s s m e n t a n d  s ite  a c tiv itie s  a fte r  c a re fu l e v a lu a tio n  o f 
p ro b a b le  c o n d itio n s . B e ca u se  te a m  m e m b e rs  m a y  be  
e n te rin g  a  la rg e ly  u n k n o w n  e n v iro n m e n t, c a u tio n  a n d  
c o n s e rv a tiv e  a c tio n s  a re  a p p ro p ria te  T h e  c o m p o s itio n  o f 
th e  e n try  te s m  d e p e n d s  o n  th e  s ite  c h a ra c te ris tic s  b u t 
s h o u ld  a lw a y s  c o n s is t o f a t le a s t fo u r p e rso n s : tw o  
w o rk e rs  w h o  w ill e n te r th e  s ite  a nd  tw o  o u ts id e  s u p p o rt 
p e rs o n s , s u ite d  in  p e rs o n a l p ro te c tiv e  e q u ip m e n t a n d  p re ­
p a re d  to  e n te r th e  s ite  in  ca se  o f e m e rg e n cy . U p o n  e n te r­
in g  th e  s ite , e n try  p e rs o n n e l s h o u ld :

•  M o n ito r th e  a ir  fo r  ID LH  a n d  o th e r c o n d itio n s  th a t 
m a y  ca u se  d e a th  o r s e rio u s  h a rm  (c o m b u s tib le  o r
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As part o f site characterization, workers suited in bevel A  
protective ensembles work in pairs when investigating 
confined spaces.

e x p lo s iv e  a tm o s p h e re s , o x y g e n  d e fic ie n c y , to x ic  s u b ­
s ta n c e s ). C h a p te r 7  p ro v id e s  d e ta ile d  in fo rm a tio n  o n  
a ir  m o n ito rin g .

•  M o n ito r fo r  io n iz in g  ra d ia tio n . S u rv e y  fo r  g a m m a  a n d  
b e ta  ra d ia tio n  w ith  a  G e ig e r-M u e lle r d e te c tio n  tu b e  o r 
a  g a m m a  s c in tilla tio n  tu b e ; i f  a lp h a  ra d ia tio n  is  
e x p e c te d , u se  a p ro p o rtio n a l c o u n te r,

•  V is u a lly  o b s e rv e  fo r  s ig n s  o f a c tu a l o r p o te n tia l ID LH  
o r o th e r d a n g e ro u s  c o n d itio n s  (see  T ab le  6 -1 ).

A n y  in d ic a tio n  o f ID LH  h a za rd s  o r o th e r d a n g e ro u s  c o n d i­
t io n s  s h o u ld  be  re g a rd e d  a s a s ig n  to  p ro c e e d  w ith  ca re  
a n d  d e lib e ra tio n . Extreme caution s h o u ld  b e  e x e rc is e d  in  
c o n tin u in g  th e  s ite  s u rv e y  w h e n  s u c h  h a za rd s  a re  in d i­
c a te d . T ab le  6 -2  p ro v id e s  so m e  b a s ic  g u id e lin e s  fo r  
d e c is io n -m a k in g . I f  ID LH  o r o th e r d a n g e ro u s  c o n d itio n s  
a re  n o t p resen t«  o r i f  p ro p e r p re c a u tio n s  c a n  be  ta k e n , 
c o n tin u e  th e  s u rv e y :

•  C o n d u c t fu r th e r  a ir  m o n ito rin g  as  n e c e s s a ry  (see  
C h a p te r 7 ).

•  N o te  th e  ty p e s  o f c o n ta in e rs , im p o u n d m e n ts , o r o th e r 
s to ra g e  s y s te m s :

P aper o r w o o d  p a cka g e s .

M e ta l o r p la s tic  b a rre ls  o r d ru m s .

U n d e rg ro u n d  ta n k s .

A b o v e g ro u n d  ta n k s .

C o m p re sse d  g a s  c y lin d e rs .
P its , p o n d s , o r la g o o n s .

O th e r.

•  N o te  th e  c o n d itio n  o f w a s te  c o n ta in e rs  a n d  s to ra g e  
s y s te m s :

S o u n d  (u n d a m a g e d ).

V is ib ly  ru s te d  o r c o rro d e d .

L e a k in g .

B u lg in g .

T ypes a n d  q u a n titie s  o f m a te ria l in  c o n ta in e rs .
L a b e ls  o n  c o n ta in e rs  in d ic a tin g  c o rro s iv e , e x p lo s iv e ;
fla m m a b le ; ra d io a c tiv e ; o r to x ic  m a te ria ls .

•  N o te  th e  p h y s ic a l c o n d itio n  o f th e  m a te ria ls :

G as, liq u id , o r s o lid .

C o lo r a n d  tu rb id ity .
B e h a v io r, a g ., c o rro d in g , fo a m in g , o r v a p o riz in g . 

C o n d itio n s  c o n d u c iv e  to  sp la s h  o r c o n ta c t.

•  Id e n tify  n a tu ra l w in d  b a rrie rs :

B u ild in g s .
H ills .

T anks.

•  D e te rm in e  th e  p o te n tia l p a th w a y s  o f d is p e rs io n :

A ir.
B io lo g ic  ro u te s , s u c h  as a n im a ls  a n d  fo o d  c h a in s . 

G ro u n d  w a te r.

Land  s u rfa c e .
S u rfa c e  w a te r.

•  I f  n e ce ssa ry , u se  o n e  o r m o re  o f th e  fo llo w in g  
re m o te  s e n s in g  o r s u b s u rfa c e  in v e s tig a tiv e  
m e th o d s  to  lo c a te  b u rie d  w a s te s  o r c o n ta m in a n t 
p lu m e s :

E le c tro m a g n e tic  re s is tiv ity .

S e is m ic  re fra c tio n .
M a g n e to m e try .

M e ta l d e te c tio n .
G ro u n d -p e n e tra tin g  rad a r.

•  N o te  a n y  in d ic a to rs  o f p o te n tia l e xp o su re  to  h az­
a rd o u s  s u b s ta n c e s :

D ead fis h , a n im a ls  o r v e g e ta tio n .

D u s t o r sp ra y  in  th e  a ir.
F issu re s  o r c ra c k s  in  s o lid  s u rfa c e s  th a t e xp o se  
d e e p  w a s te  la ye rs .

P oo ls  o f liq u id .

Foam s o r o ils  o n  liq u id  s u rfa c e s .

G as g e n e ra tio n  o r e ffe rv e s c e n c e  
D e te rio ra tin g  c o n ta in e rs .

C le a re d  la n d  a reas o r p o s s ib le  la n d fille d  a reas.

•  N o te  a n y  s a fe ty  h a za rd s . C o n s id e r

C o n d itio n s  o f s ite  s tru c tu re s .

O b s ta c le s  to  e n try  and  e x it.

T e rra in  h o m o g e n e ity .

T e rra in  s ta b ility .

S ta b ility  o f s ta c k e d  m a te ria l.

•  Id e n tify  a n y  re a c tiv e , in c o m p a tib le ; fla m m a b le ; o r 
h ig h ly  c o rro s iv e  w a s te s .

•  N o te  la n d  fe a tu re s .

•  N o te  th e  p re se n ce  o f a n y  p o te n tia l n a tu ra lly  o c c u r­
r in g  s k in  ir r ita n ts  o r d e rm a titis -in d u c in g  a g e n ts , fo r  
e xa m p le :

P o iso n  iv y .

P o iso n  o a k .

P o iso n  su m a c .

•  N o te  a n y  ta g s , la b e ls , m a rk in g s , o r o th e r id e n tify ­
in g  in d ic a to rs .
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T ab le  6 -2 . G u id e lin e s  fo r  S o m e  A tm o s p h e ric  H a za rd s*

HAZARD» MONITORING EQUIPMENT« MEASURED LEVEL ACTION

E xplosive
atm osphere

C om bustib le  gas in d ica to r < 1 0 %  LEL* 
X>% 25%  LEL

> 2 5 %  LEL

C ontinue inve stig a tion .

C ontinue onsite  m on ito ring  w ith  extrem e cau tion  as h igher 
levels are encountered.

E xplosion hazard. W ithd raw  from  area im m ediately.

O xygen O xygen concentra tion  
m ater

< 1 9 .5 %

19.5% ~25%

> 2 5 %

M on ito r w earing  se if-con ta ined  b reath ing apparatus.
NOTE: C om bustib le gas readings are n o t va lid  in  atm ospheres 
w ith  < 1 9 .5 %  oxygen.

C ontinue Investiga tion  w ith  cau tion . D evia tion  from  norm al 
level m ay be due to  th e  presence o f o th e r substances.

F ire hazard po ten tia l. D iscon tinue  investiga tion . C onsu lt a lire  
sa fe ty  spec ia lis t.

R adtetlon R adiation survey equ ipm ent s 2  m rem /hr** 

> 2  m rem /hr

R adiation above background levels (norm any 0 .01-0 .02  
m re m /h rp  s ig n ifie s  th e  possib le presence o f rad ia tion  
sources. C ontinue investiga tion  «n th  cau tion . RBrform 
tho rough  m on ito ring . C onsu lt w ith  a hea lth  p hysic is t, 

ftjte n tia l rad ia tion  hazard. Evacuate site . C ontinue investiga­
tio n  o n ly  upon th e  advice o f a hea lth  p hysic is t.Isii C olorim etnc tubes 

C hem ical-specific in s tru ­
ments» inc lud ing  halide 
m eter, hydrogen su ffide  
de tecto r, carbon m onoxide 
m on ito r, and m ercury m eter

Depends on 
chem ica l

C onsu lt standard reference m anuals fo r a ir concentra ­
tio n /to x ic ity  data. A c tio n  level depends on PEL/RE L/TLV.h

O rgan ic gases and 
vapors

Portable pho to ion izer

O rganic vapor analyzer
1) O perated in  gas ch ro ­

m atography (GC) m ode
2 ) O perated in  survey m ode

Depends on 
chem ical

C onsu lt standard reference m anuals fo r a ir concentra - 
tio n /to x ic ity  da ta. A ction  level depends on P E U R E L /nv.1*

■Cased on Standard Operating Guides. U S  E M . Decem ber, 1984.

*These are general classes o f hazards. N o t a ll com ponents o f these classes can be m easured.

“ C onsu lt m anu factu re rs ' B teratura fo r use im itatio n s  associated w ith  th e  sp e c ific  equ ipm ent and fo r the  sp e c ific  substances th e  
equ ipm ent can d e tec t. See Tables 7-1 and 7*2 fo r m ore com ple te  descrip tions.

*LEL «  tow er exp losive Bm it.

•m rem /h r *  m ini roentgen equ iva len t in  m an per hour.

'S ource : ULS. N uclear R egula tory C om m ission Rules and R egulations, 10 CFR C hapter 1, Part 20.105.

■Source: Sax, LN . 1979. D angerous P roperties o f In d ustria l M ateria ls. F ifth  E d ition , p. 167. Vbn N ostrand Reinhold Company, N ew  Ifo rk.

*PEL »  O SHA perm iss ib le  exposure S m it 
REL *  NIOSH recom m ended exposure Bm it.
T IV  «  th resho ld  Smrt value.
S e e 'b b le  6 -4 .

•  C o lle c t s a m p le s  [11:

A ir  (see  C h a p te r 7 , A ir Monitoring).
D ra in a g e  (fitc h e s .

S o il (s u rfa c e  a n d  s u b s u rfa c e ).
S ta n d in g  p o o ls  o f S qu ids.

S to ra g e  c o n ta in e rs .

S tre a m s  a n d  p o n d s .

G ro u n d  w a te r (u p g ra d ie n t, b e n e a th  s ite ; d o w n - 
g ra d ie n t).

•  S a m p le  fo r  o r  o th e rw is e  id e n tify :

B io lo g ic  o r  p a th o lo g ic  h a za rd s .

R a d io lo g ic  h a za rd s .

Information Documentation
P ro p e r d o c u m e n ta tio n  a n d  d o c u m e n t c o n tro l a re  im p o r­
ta n t fo r  e n s u rin g  a c c u ra te  c o m m u n ic a tio n ; e n s u rin g  th e  
q u a lity  o f th e  d a ta  c o lle c te d ; p ro v id in g  th e  ra tio n a le  fo r  
s a fe ty  d e c is io n s ; a n d  s u b s ta n tia tin g  p o s s ib le  le g a l 
a c tio n s . D o c u m e n ta tio n  c a n  b e  a c c o m p lis h e d  b y  re c o rd ­
in g  in fo rm a tio n  p e rtin e n t to  fie ld  a c tiv itie s , s a m p le  a n a ly ­
s is , a n d  s ite  c o n d itio n s  in  o n e  o f se v e ra l w a y s , in c lu d in g :

•  L o g b o o ks .

•  H e ld  d a ta  re c o rd s .

•  G rap h s .

•  P h o to g ra p h s .

•  S a m p le  la b e ls .
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•  C h a in -o r-c u s to d y  fo rm s .

•  A n a ly tic a l re co rd s .

T h e se  d o c u m e n ts  s h o u ld  b e  c o n tro lle d  to  e n su re  th a t 
th e y  a re  ad a c c o u n te d  fo r  w h e n  th e  p ro je c t is  c o m p le te d . 
T h e  ta s k  o f d o c u m e n t c o n tro l s h o u ld  be  a ss ig n e d  to  o n e  
in d iv id u a l o n  th e  p ro je c t te a m  a n d  s h o u ld  in c lu d e  th e  
fo llo w in g  re s p o n s ib ilitie s :

•  N u m b e rin g  e a ch  d o c u m e n t ( in c lu d in g  s a m p le  la b e ls ) 
w ith  a  u n iq u e  n u m b e r.

•  L is tin g  e a ch  d o c u m e n t in  a  d o c u m e n t in v e n to ry .

•  R e co rd in g  th e  w h e re a b o u ts  o f e a ch  d o c u m e n t in  a 
s e p a ra te  d o c u m e n t re g is te r s o  th a t a n y  d o c u m e n t 
ca n  be  re a d ily  lo c a te d . In  p a rtic u la r, th e  n am e  a n d  
lo c a tio n  o f s ite  p e rs o n n e l th a t h a ve  d o c u m e n ts  in  
th e ir  p o s s e s s io n  s h o u ld  b e  re c o rd e d .

•  C o lle c tin g  a ll d o c u m e n ts  a t th e  e n d  o f e a ch  w o rk  
p e rio d .

•  M a k in g  s u re  th a t a ll d o c u m e n t e n trie s  a re  m ad e  in  
w a te rp ro o f in k .

•  F ilin g  a ll d o c u m e n ts  in  a c e n tra l f ile  a t th e  c o m p le tio n  
o f th e  s ite  resp o n se :

F ie ld  p e rs o n n e l s h o u ld  re c o rd  a ll o n s ite  a c tiv itie s  and  
o b s e rv a tio n s  in  a  fie ld  lo g b o o k —a b o u n d  b o o k  w ith  c o n ­
s e c u tiv e ly  n u m b e re d  p a g e s . E n trie s  s h o u ld  be  m ad e  d u r­
in g  o r ju s t a fte r  c o m p le tin g  a ta s k  to  e n su re  th o ro u g h n e s s  
a n d  a c c u ra cy . T ab le  6 -3  s h o w s  th e  le v e l o f d e ta il th a t 
s h o u ld  b e  re c o rd e d  d u rin g  s a m p lin g .

P h o to g ra p h s  c a n  be  an  a c c u ra te ; o b je c tiv e  a d d itio n  to  a 
fie ld  w o rk e r 's  w r itte n  o b s e rv a tio n s . F or e a ch  p h o to g ra p h  
ta k e n , th e  fo llo w in g  in fo rm a tio n  s h o u ld  be  re c o rd e d  in  th e  
f ie ld  lo g b o o k :

•  D a te ; tim e , a n d  n am e  o f s ite .

•  N am e o f th e  p h o to g ra p h e r.

•  L o c a tio n  o f th e  s u b je c t w ith in  th e  s ite .

•  G e n era l co m p a ss  d ire c tio n  o f th e  o rie n ta tio n  o f th e  
p h o to g ra p h .

•  G e n era l d e s c rip tio n  o f th e  s u b je c t.

•  S e q u e n tia l n u m b e r o f th e  p h o to g ra p h  a n d  th e  film  ro ll 
n u m b e r.

•  C a m era , le n s , a nd  film  ty p e  u se d  fo r  p h o to g ra p h y .

S e ria lly  n u m b e re d  sa m p le  la b e ls  o r ta g s  s h o u ld  be  
a s s ig n e d  to  s a m p lin g  te a m  p e rs o n n e l and  re c o rd e d  in  th e  
f ie ld  lo g b o o k . L o s t, v o id e d , o r d a m a g e d  la b e ls  s h o u ld  be  
n o te d  in  th e  lo g b o o k . L a b e ls  s h o u ld  b e  firm ly  a ffix e d  to  
th e  sa m p le  c o n ta in e rs  u s in g  e ith e r g u m m e d  la b e ls  o r ta g s  
a tta c h e d  b y  s tr in g  o r w ir e  In fo rm a tio n  s h o u ld  b e  re co rd e d  
o n  th e  ta g  in  w a te rp ro o f in k  a n d  s h o u ld  in c lu d e  ite m s  
s u c h  as:

•  T h e  u n iq u e  sa m p le  lo g  n u m b e r.

•  D a te  a n d  tim e  th a t th e  sa m p le  w a s  c o lle c te d .

•  S o u rce  o f th e  sa m p le , e g ., n am e , lo c a tio n , a n d  ty p e  
o f s a m p le

•  P re s e rv a tiv e  u se d .

•  A n a ly s is  re q u ire d .

Sample Jars are labelled prior to sampling as p art o f site 
documentation procedures

•  N am e o f c o lle c to r.

•  P e rtin e n t fie ld  d a ta .

In  a d d itio n  to  s u p p o rtin g  litig a tio n , w r itte n  re c o rd s  o f 
s a m p le  c o lle c tio n , tra n s fe r, s to ra g e ; a n a ly s is , a n d  d e s tru c ­
t io n  h e lp  e n su re  th e  p ro p e r in te rp re ta tio n  o f a n a ly tic a l 
te s t re s u lts . In fo rm a tio n  d e s c rib in g  th e  c h a in  o f c u s to d y  
s h o u ld  be  re c o rd e d  o n  a fo rm  th a t a cc o m p a n ie s  th e  sa m ­
p le  fro m  c o lle c tio n  to  d e s tru c tio n .

Hazard A ssessm ent
O n ce  th e  p re se n ce  a nd  c o n c e n tra tio n s  o f s p e c ific  c h e m i­
c a ls  o r c la s s e s  o f c h e m ic a ls  have  b e e n  e s ta b lis h e d , th e  
h a za rd s  a s s o c ia te d  w ith  th e s e  c h e m ic a ls  m u s t b e  d e te r­
m in e d . T h is  is  d o n e  b y  re fe rrin g  to  s ta n d a rd  re fe re n c e  
s o u rc e s  fo r  d a ta  a nd  g u id e lin e s  o n  p e rm is s ib le  le v e ls  o f 
e xp o su re ; fla m m a b ilh y , e tc . S om e  ke y  g u id e lin e s  a re  lis te d  
in  Tab le  6 -4  and  a re  d e s c rib e d  b e lo w .

T h re s h o ld  L im it  V a lu e  (TLV )®

TLV s ca n  be u se d  as a  g u id e lin e  fo r  d e te rm in in g  th e  
a p p ro p ria te  le v e l o f w o rk e r p ro te c tio n . T h e se  va lu e s  have  
b e e n  d e riv e d  fo r  m a n y  s u b s ta n c e s  a nd  c a n  b e  fo u n d  in  
Threshold Lim it Values for Chemical Substances and 
Physical Agents, w h ic h  is  p u b lis h e d  a n n u a lly  b y  th e  
A m e ric a n  C o n fe re n c e  o f G o v e rn m e n ta l In d u s tria l 
H y g ie n is ts  (A C G IH ) [21. T h e  A C G IH  d e fin e s  th re e  c a te g o r­
ie s  o f TLV s: tim e -w e ig h te d  a ve ra g e  (T W A ); s h o rt-te rm  
e x p o s u re  lim it  (S T E L); and  c e ilin g  (C ). A ll th re e  c a te g o rie s  
m a y  be  u s e fu l in  s e le c tin g  le v e ls  o f p ro te c tio n  a t a h a za rd ­
o u s  w a s te  s h e  R e fe r to  th e  Threshold U m it Values for 
Chemical Substances and Physical Agents [2 ] fo r  a d d i­
tio n a l d e ta ils .

P e rm is s ib le  E x p o s u re  L im it  (P E L )

P e rm iss ib le  e xp o su re  lim its  a re  e n fo rc e a b le  s ta n d a rd s  
p ro m u lg a te d  b y  O S H A . In  m a n y  ca s e s  th e y  a re  d e riv e d  
fro m  TLV s p u b lis h e d  in  1 9 6 8 . T lte  PEL fo r  a  s u b s ta n c e  is  
th e  8 -h o u r tim e -w e ig h te d  a ve ra g e  o r c e ilin g  c o n c e n tra tio n
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la  b le  6 -3 . E xam p le  o f R e id  L o g b o o k E n trie s  
to  D e s c rib e  S a m p lin g

•  D ate and tim e  o f en try.
•  Purpose o f sam pling.

•  Name, address, and a ffilia tio n  off personnel perfo rm ing  sam pling.

•  Name and address o f th e  m a te ria l's  producer, if  know n.

•  Type o f m ateria l, e g * sludge o r w astew at er.

•  D escrip tion  o f m ateria l container.

•  D escrip tion  o f sam ple

•  C hem ical com ponents and concentra tions, if  know n.

•  Num ber and size o f sam ples taken.

•  D escrip tion  and lo ca tio n  o f th e  sam pling p o in t

•  D ate and tim e  o f sam ple co llec tion .

•  D iffic u ltie s  experienced in  ob ta in ing  sam ple (e g - is  it  
representative o f the  bu lk m ateria l?).

•  V isua l references, such  as m aps o r photographs o f th e  
sam pling s ita

•  F ield observations, such as w eather cond itions du ring  
sam pling periods.

•  R e id  m easurem ents o f th e  m ateria ls, e g ., explosiveness, 
flam m ab ility , o r pH.

•  W hether chai rvo f-cu sto dy fo rm s have been fille d  o u t 
fo r th e  sam ples.

a b o ve  w h ic h  w o rk e rs  m a y  n o t b e  e xp o se d . A lth o u g h  p e r­
s o n a l p ro te c tiv e  e q u ip m e n t m a y  n o t be  re q u ire d  fo r  
e x p o s u re s  b e lo w  th e  PEL, its  u se  m a y  b e  a d v is a b le  w h e re  
th e re  is  a  p o te n tia l fo r  o ve re xp o su re . S ee  th e  ta b le s  a n d  
s u b s ta n c e -s p e c ific  s ta n d a rd s  in  2 9  CFR  P a rt 1 910 , S u b ­
p a rt Z , fo r  a d d itio n a l d e ta ils .

R e c o m m e n d e d  E x p o s u re  L im it  (R E L )

A  N IO S H  re c o m m e n d e d  e x p o s u re  lim it  (R EL) is  th e  w o rk ­
p la c e  e x p o s u re  c o n c e n tra tio n  re co m m e n d e d  b y  N IO S H  
fo r  p ro m u lg a tio n  b y  O S H A  a s a  P E L  b u t is  n o t e n fo rc e ­
a b le  a s  is  th e  O S H A  PEL. In  so m e  ca se s , N IO S H  h as 
d e s c rib e d  tim e -w e ig h te d  a ve ra g e  c o n c e n tra tio n s  in  te rm s  
o f  1 0 -h o u r, ra th e r th a n  8 -h o u r, a ve ra g e s .

ID L H  C o n c e n tr a t io n s

ID LH  e xp o su re  c o n c e n tra tio n s  h a ve  been  e s ta b lis h e d  b y  
th e  N IO S H /O S H A  S ta n d a rd s  C o m p le tio n  P ro g ra m  (SC P) 
a s  a g u id e lin e  fo r  s e le c tin g  re s p ira to rs  fo r  so m e  c h e m i­
c a ls . T h e  d e fin itio n  o f ID LH  v a rie s  d e p e n d in g  o n  th e  
s o u rc e  For e xa m p le ; th e  M in e  S a fe ty  a n d  H e a lth  A d m in is ­
tra tio n  S ta n d a rd  (3 0  CFR P a rt 11.3 [ t ] )  d e fin e s  ID LH  c o n d i­
tio n s  as th o s e  th a t p o se  an  im m e d ia te  th re a t to  life  o r 
h e a lth  o r th a t p o se  an  im m e d ia te  th re a t o f se ve re  
e xp o su re  to  c o n ta m in a n ts  s u c h  as ra d io a c tiv e  m a te ria ls  
th a t a re  lik e ly  to  h ave  a d ve rse  c u m u la tiv e  o r d e la ye d  
e ffe c ts  o n  h e a lth . T h e  N IO S H  fb cket Guide to Chemical 
Hazards 13] d e fin e s  ID LH  c o n c e n tra tio n  a s  th e

. .m a x im u m  le v e l fro m  w h ic h  o n e  c o u ld  e sca p e  w ith in  
3 0  m in u te s  w ith o u t a n y  e s c a p e -im p a irin g  s y m p to m s  o r 
a n y  irre v e rs ib le  h e a lth  e ffe c ts  —  T h e  A m e ric a n  
N a tio n a l S ta n d a rd s  In s titu te ; In c . (A N S I) d e fin e s  ID LH  as 
" .  . .a n y  a tm o s p h e re  th a t p o se s  a n  im m e d ia te  h a za rd  to  
life  o r p ro d u c e s  im m e d ia te  irre v e rs ib le  d e b ilita tin g  e ffe c ts  
o n  h e a l t h . . [ 4 ] .  R e g a rd le ss  o f  th e ir  e x a c t d e fin itio n , a ll 
ID LH  v a lu e s  in d ic a te  th o s e  c o n c e n tra tio n s  o f to x ic  s u b ­
s ta n c e s  fro m  w h ic h  e sca p e  is  p o s s ib le  w ith o u t ir re ­
v e rs ib le  h a rm  s h o u ld  a  w o rk e r 's  re s p ira to ry  p ro te c tiv e

e q u ip m e n t fa il. A t h a za rd o u s  w a s te  s ite s , ID LH  c o n c e n tra ­
tio n s  s h o u ld  be  a ssu m e d  to  re p re s e n t c o n c e n tra tio n s  
a b o ve  w h ic h  o n ly  w o rk e rs  w e a rin g  re s p ira to rs  th a t p ro ­
v id e  th e  m a x im u m  p ro te c tio n  T ie , a p o s itiv e -p re s s u re  
fu ll- fa c e p ie c e  s e lf-c o n ta in e d  b re a th in g  a p p a ra tu s  [SCESA] 
o r a c o m b in a tio n  p o s itiv e -p re s s u ra  fu ll- fa c e p ie c e , 
s u p p lie d -a ir re s p ira to r w ith  p o s itiv e -p re s s u re  S C B A  [se e  
C h a p te r 8 ])  a re  p e rm itte d . S p e c ific  ID LH  v a lu e s  fo r  m a n y  
s u b s ta n c e s  c a n  be  fo u n d  in  th e  N IO S H  Pocket Guide to 
Chemical Hazards [3 ].

P o te n tia l S k in  A b s o rp tio n  a n d  I r r ita t io n

In fo rm a tio n  o n  s k in  a b s o rp tio n  is  p ro v id e d  in  th e  A C G IH  
p u b lic a tio n . Threshold Lim it Values for Chem ical Sub­
stances and Physical Agents [2 ] a nd  in  O S H A  s ta n d a rd  
2 9  CFR  P a rt 1 9 1 0 .1 0 0 0  a n d  o th e r s ta n d a rd  re fe re n c e s . 
T h e s e  d o c u m e n ts  id e n tify  s u b s ta n c e s  th a t c a n  be  re a d ily  
a b so rb e d  th ro u g h  th e  s k in , m u c o u s  m e m b ra n e s , a n d /o r 
e ye s  b y  e ith e r a irb o rn e  e x p o s u re  o r d ire c t c o n ta c t w ith  a 
liq u id . T h is  in fo rm a tio n , lik e  m o s t a v a ila b le  in fo rm a tio n  o n  
s k in  a b s o rp tio n  is  q u a lita tiv e . I t  in d ic a te s  w h e th e r, b u t n o t 
to  w h a t e x te n t, a  s u b s ta n c e  m a y  p o se  a d e rm a l h a za rd . 
T h u s  d e c is io n s  m ad e  c o n c e rn in g  s k in  h a za rd s  a re  n e c e s ­
s a rily  ju d g m e n ta l.

In  a d d itio n , m a n y  c h e m ic a ls , a lth o u g h  n o t a b so rb e d  
th ro u g h  th e  s k in , m a y  ca u se  s k in  ir r ita tio n  a t th e  p o in t o f 
c o n ta c t. S ig n s  o f s k in  ir r ita tio n  ra n g e  fro m  re d n e ss , s w e ll­
in g . o r  itc h in g  to  b u m s  th a t d e s tro y  s k in  tis s u e . S ta n d a rd  
re fe re n c e s  c a n  be  u se d  to  d e te rm in e  w h e th e r a c h e m ic a l 
m a y  a c t a s  a n  ir r ita n t.

P o te n tia l E ye  I r r ita t io n

Q u a n tita tiv e  d a ta  o n  eye  ir r ita tio n  a re  n o t a lw a y s  a v a ila ­
b le  W h e re  a re v ie w  o f th e  lite ra tu re  in d ic a te s  th a t a  s u b ­
s ta n c e  ca u se s  eye  ir r ita tio n , b u t n o  th re s h o ld  is  s p e c ifie d , 
have  a c o m p e te n t h e a lth  p ro fe s s io n a l e v a lu a te  th e  d a ta  to  
d e te rm in e  th e  le v e l o f p e rs o n a l p ro te c tio n  n e e d e d  fo r  
o n s ite  w o rk e rs .

E x p lo s io n  a n d  F la m m a b ility  R a n g e s

T h e  lo w e r e x p lo s iv e  lim it (LE L) o r lo w e r fla m m a b le  lim it 
(LF L) o f a s u b s ta n c e  is  th e  m in im u m  c o n c e n tra tio n  o f g as 
o r v a p o r in  a ir  b e lo w  w h ic h  th e  s u b s ta n c e  w ill n o t b u m  
w h e n  e xp o se d  to  a s o u rc e  o f ig n itio n . T h is  c o n c e n tra tio n  
is  u s u a lly  e xp re sse d  in  p e rc e n t b y  v o lu m e  B e lo w  th is  c o n ­
c e n tra tio n , th e  m ix tu re  is  to o  “ le a n "  to  b u m  o r e x p lo d e

T h e  u p p e r e x p lo s iv e  lim it  (U E L) o r  u p p e r fla m m a b le  lim it 
(U FL) o f a s u b s ta n c e  is  th e  m a x im u m  c o n c e n tra tio n  o f 
g a s  o r v a p o r a b o ve  w h ic h  th e  s u b s ta n c e  w ill n o t b u m  
w h e n  e xp o se d  to  a  s o u rc e  o f ig n itio n . A b o ve  th is  c o n c e n ­
tra tio n , th e  m ix tu re  is  to o  " r ic h "  to  b u m  o r  e x p lo d e

T h e  fla m m a b le  ra n g e  is  th e  ra n g e  o f c o n c e n tra tio n s  
b e tw e e n  th e  LFL a n d  U FL w h e re  th e  g a s -a ir m ix tu re  w ill 
s u p p o rt c o m b u s tio n .

T h e  fla s h p o in t o f a s u b s ta n c e  is  th e  m in im u m  te m p e ra ­
tu re  a t w h ic h  i t  g iv e s  o f f  s u ffic ie n t v a p o r to  fo rm  an 
ig n ita b le  m ix tu re  w ith  th e  a ir  ju s t a b o ve  th e  s u rfa c e  o f th e  
s u b s ta n c e  Ig n itio n  o f  a  s u b s ta n c e  a t th e  fla s h p o in t is  n o t 
c o n tin u o u s .
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T ab le  6 -4 . G u id e lin e s  fo r  A s s e s s in g  C h e m ica l a n d  P h ys ica l H a za rd s

HAZARD GUIDELINE EXPLANATION SOURCES
FOR
VALJUES*

Inha la tion  o f 
a irborne

TLV Threshold L im it Value One o f th ree  categories o f chem ical exposure levels, defined as 
fo llo w s :

con tam inan ts TLVTW A Threshold L im it Value -  
Tim e-W eighted Average

The tim e-w e igh ted  average concentra tion  fo r a norm al 8-hour 
w orkday and a 40 -hou r w o rk week, to  w h ich  nearly a ll w orkers 
m ay be repeatedly exposed w ith o u t adverse e ffe c t. Should be 
used as an exposure guide ra ther than  an abso lu te  th resho ld .

ACGIH

TLV-STEL Threshold L im it V a lu e - 
Short-3erm  Exposure 
L im it

A  15-m»nute tim e-w e igh ted  average exposure th a t should n o t be 
exceeded a t any tim e  during the  w ork day.

ACGtH

TLV-C T hreshold lim it  V alue-  
C eiling

The concentra tion  th a t shou ld  n o t be exceeded even 
instantaneously.

ACGIH

PEL Perm issible Exposure 
L im it

T im e-w eighted average and ce ilin g  concentra tions sim ila r to  (and 
in  m any cases derived from ) th e  th resho ld  lim it values published in  
1968.

OSHA

REL Recomm ended 
Exposure L im it

T im e-w eighted averages and ce iling  concentra tions based on 
NIOSH evaluations.

NIOSH

IDLH Im m edia te ly Dangerous 
to  L ife  o r H ealth

The m axim um  level from  w h ich  a w orker co u k l escape w ith o u t 
any escape-im pairing sym ptom s o r any irreversib le  hea lth  e ffe c ts .6

NIOSH

D onnai absorp­
tio n  o f chom i- 
cafs th rough  
a irborne  o r 
<Srect co n ta c t

D esignation "s k in " The designation  "s k in "  in  th e  ACGtH, O SHA, and NIOSH 
references* ind ica tes th a t a substance m ay be read ily  absorbed 
th rough  the  in ta c t skin ; however, it  is  n o t a th resho ld  fo r safe 
exposure  D irect co n ta c t w ith  a substance designated "s k in "  
should be avoided.

ACG IH/
O SH A /
NIOSH

D erm al irrita tio n M any substances irrita te  the  skin . C onsu lt standard references.

C arcinogens TLV Threshold L im it Value Some carcinogens have an assigned TLV. ACGIH

PEL Perm issible Exposure 
L im it

OSHA has ind iv idua l standards fo r som e sp e c ific  carcinogens. OSHA

REL Recomm ended 
Exposure L im it

NIOSH m akes recom m endations regarding exposures to  
carcinogens. NIOSH

Noise TLV Threshold L im it Value Sound pressure levels and du ra tions o f exposure th a t represent 
con d itio ns to  w h ich  it  is believed th a t nea rly  a ll w orkers m ay be 
repeatedly exposed w ith o u t an adverse e ffe c t on th e ir a b ility  to  
hear and understand norm al speech.

ACGIH

PEL Perm issible Exposure 
L im it

L im its fo r acceptable noise exposure OSHA

REL Recomm ended 
Exposure L im it

L im its fo r acceptable noise exposure. NIOSH

Ion iz ing
R adia tion

M axim um  perm issib le body burden and m axim um  perm issib le  concentra tions o f rad ionuclides in a ir and in  
w ater.

NCRP

PEL Perm issible Exposure 
L im it

Dose in  rem s per calendar quarter. OSHA

T h e  ig n itio n  te m p e ra tu re  o r a u to ig n itio n  te m p e ra tu re  is  
th e  m in im u m  te m p e ra tu re  re q u ire d  to  in itia te  o r ca u se  
s e lf-s u s ta in e d  c o m b u s tio n  w ith o u t an  ig n itio n  so u rce .

W h e n  e v a lu a tin g  th e  fire  o r e x p lo s io n  p o te n tia l a t a h a z ­
a rd o u s  w a s te  s ite ; a ll e q u ip m e n t u se d  s h o u ld  b e  in tr in s i­
c a lly  s a fe  o r e x p lo s io n -p ro o f. W h e re  fla m m a b le  o r 
e x p lo s iv e  a tm o s p h e re s  a re  d e te c te d , v e n tila tio n  m ay 
d ilu te  th e  m ix tu re  to  b e lo w  th e  LE L/LF L- H o w e ve r, v e n tila ­
tio n  is  g e n e ra lly  n o t re co m m e n d e d  i f  c o n c e n tra tio n s  
e xce e d  th e  U F U U E L  s in c e  th e  m ix tu re  w ill p a ss  th ro u g h  
th e  fla m m a b le /e x p lo s iv e  ra n g e  a s  i t  is  d ilu te d . N o te  th a t 
c o m b u s tib le  g a s  in d ic a to r re a d in g s  m a y  n o t b e  a c c u ra te  
w h e n  o x y g e n  c o n c e n tra tio n s  a re  le s s  th a n  1 9 .5  p e rc e n t.

Hazardous Substance Information Form
In fo rm a tio n  o n  th e  c h e m ic a l, p h y s ic a l, a n d  to x ic o lo g ic  
p ro p e rtie s  o f e a ch  c o m p o u n d  k n o w n  o r e x p e c te d  to  o c c u r 
o n  s ite  s h o u ld  b e  re c o rd e d  o n  a H a za rd o u s  S u b s ta n c e  
In fo rm a tio n  F orm  (see  A p p e n d ix  C ). R e sp o n se  p e rs o n n e l 
w ill th e n  h ave  th e  n e c e s s a ry  h e a lth  a nd  s a fe ty  in fo rm a ­
tio n  in  o n e  p la ce ; and  n e w  p e rso n n e l c a n  b e  q u ic k ly  
b rie fe d . A s  m a n y  re fe re n c e  s o u rc e s  a s p o s s ib le  s h o u ld  be  
u se d  to  f i l l  o u t th e  s h e e ts  b e ca use  th e  in fo rm a tio n  m ay 
v a ry  fro m  o n e  s o u rc e  to  a n o th e r. M a te ria l S a fe ty  D a ta  
S h e e ts  p ro v id e d  b y  c h e m ic a l m a n u fa c tu re rs  a re  o n e  
s o u rc e  fo r  th is  in fo rm a tio n .
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la b ia  6 -4 . (co rn *)

HAZARD GUIDELINE EXPLANATION SOURCES
FOR
VALUES*

Explosion LEL Lower Explosive L im it The m inim um  concentra tion  o f vapor in  a ir be low  w h ich  propaga­
tio n  o f a flam e w in  n o t o ccu r in  th e  presonce o f an ig n itio n  source.

N FFtt

UEL Upper Explosive L im it The m axim um  concentra tion  o f a vapor in  a ir above w h ich  propa­
ga tion  o f a flam e w ill n o t occu r In th e  presence o f an ig n itio n  
source.

NFPA

R re Flash p o in t The low est tem perature a t w h ich  th e  vapor o f a com bustib le  fiqutd 
can be m ade to  ig n ite  m om entarily  in  air.

N F F*

■Sources:

ACGIH. 1984-85 . Threshold L im it Values fo r C hem ical Substances and Physical A gents in  the  W orkplace E nvironm ent and B io log ica l 
Exposure Indices w ith  Intended Changes fo r 1985-86 . A m erican Conference o f G overnm ental In d ustria l H yg ien ists, C inc inna ti, O h ia
NIOSH. C enters fo r D isease C on tro l. 1983. NIOSH R ecom m endations fo r O ccupationa l H ealth  S tandards. M o rb id ity  and M ortaTrty 
W eekly R eport Supplem ent. Vol. 3 2 . No. IS , O ctober 7 ,1 9 8 3 .

NIOSH. 1985. R»cket Guide to  Chem ical Hazards. N ationa l In s titu te  fo r O ccupationa l S a fe ty and H ealth , C inc inna ti, O h ia

NCRP. Basic R adiation P ro tection  C rite ria . NCRP R eport No. 3 9 . N a tiona l C ouncil on R adiation P ro tection  and M easurem ents, W ash- 
ing ton , EXC.

NCRP. M axim um  fa m is s ib le  Body Burdens and M axim um  fe rm iss ib le  C oncentra tions o f Radtonucfides in  A ir and Water fo r O ccupationa l 
Exposure. NCRP R eport No. 22 . N ational C otm cil on R adiation P ro tection  and M easurem ents, W ashington, D C

NFRA. 1985. F ire P ro tection  G uide on Hazardous M ateria ls. E ighth E d ition . N ationa l Fire P ro tection  A ssocia tion . Boston, M assachusetts. 

OSHA. 2 9  CFR Pan 1910. (OSHA standards w e  lega lly  b ind ing .)

•O the r sources have s lig h tly  d iffe re n t d e fin itio n s  o f IDLH (see tDLH Concentrations in  th is  chapter).

Monitoring
B e ca u se  s ite  a c tiv itie s  a n d  w e a th e r c o n d itio n s  c h a n g e ; a n  
o n g o in g  a ir  m o n ito rin g  p ro g ra m  s h o u ld  b e  im p le m e n te d  
a fte r  c h a ra c te riz a tio n  h a s  d e te rm in e d  th a t th e  s ite  is  s a fe  
fo r  th e  c o m m e n c e m e n t o f  o p e ra tio n s .

T h e  o n g o in g  m o n ito rin g  o f a tm o s p h e ric  c h e m ic a l h a za rd s  
s h o u ld  b e  c o n d u c te d  u s in g  a  c o m b in a tio n  o f  s ta tio n a ry  
s a m p lin g  e q u ip m e n t, p e rs o n n e l m o n ito rin g  d e v ic e s , a n d  
p e rio d ic  a re a  m o n ito rin g  w ith  d ire c t-re a d in g  in s tru m e n ts  
(see  C h a p te r 1 , A ir Monitoring). D a ta  o b ta in e d  d u rin g  o ff*  
s ite  a n d  o n s ite  s u rv e y s  c a n  b e  u se d  to  d e v e lo p  a  p la n  th a t 
d e ta ils  th e  p ro c e d u re s  to  be  u se d  fo r  m o n ito rin g  a m b ie n t 
c o n d itio n s  d u rin g  c le a n u p  o p e ra tio n s . W h e re  n e ce ssa ry , 
ro u te s  o f e x p o s u re  o th e r th a n  in h a la tio n  s h o u ld  b e  m o n i­
to re d . F or e xa m p le ; s k in  s w ip e  te s ts  m a y  b e  u se d  to  
d e te rm in e  th e  e ffe c t iv e n e s s  o f p e rso n a ! p ro te c tiv e  c lo th ­
in g  (see  C h a p te r 10, Decontamination). D e p e n d in g  o n  th e  
p h y s ic a l p ro p e rtie s  a n d  to x ic ity  o f th e  o n s ite  m a te ria ls , 
c o m m u n ity  e xp o s u re s  re s u ltin g  fro m  h a za rd o u s  w a s te  
s ite  o p e ra tio n s  m a y  n e e d  to  b e  a sse sse d  [5 ].

M o n ito rin g  a ls o  in c lu d e s  c o n tin u a l e v a lu a tio n  o f a n y  
c h a n g e s  in  s ite  c o n d itio n s  o r  w o rk  a c tiv itie s  th a t c o u ld  
a ffe c t w o rk e r s a fe ty . W h e n  a s ig n ific a n t c h a n g e  o c c u rs , 
th e  h a za rd s  s h o u ld  b e  re a sse sse d . S om e  in d ic a to rs  o f  th e  
n e e d  fo r  re a s s e s s m e n t a re :

•  C o m m e n c e m e n t o f a n e w  w o rk  p hase ; s u c h  as th e  
s ta r t o f d ru m  s a m p lin g .
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Introduction
A irb o rn e  c o n ta m in a n ts  ca n  p re s e n t a s ig n ific a n t th re a t to  
w o rk e r h e a lth  a n d  s a fe ty . T h u s , id e n tific a tio n  a n d  q u a n ­
t if ic a t io n  o f th e s e  c o n ta m in a n ts  th ro u g h  a ir  m o n ito rin g  is  
a n  e s s e n tia l c o m p o n e n t o f a h e a lth  a n d  s a fe ty  p ro g ra m  a t 
a  h a za rd o u s  w a s te  s ite  R e lia b le  m e a su re m e n ts  o f a ir* 
b o rn e  c o n ta m in a n ts  a re  u s e fu l fo r .

•  S e le c tin g  p e rso n a l p ro te c tiv e  e q u ip m e n t.

•  D e lin e a tin g  a re a s  w h e re  p ro te c tio n  is  n e e de d .

•  A s s e s s in g  th e  p o te n tia l h e a lth  e ffe c ts  o f e xp o su re .

•  D e te rm in in g  th e  n e e d  fo r  s p e c ific  m e d ic a l m o n ito rin g .

T h is  c h a p te r d e lin e a te s  th e  fa c to rs  to  c o n s id e r w h e n  c o n ­
d u c tin g  a tr m o n ito rin g  a t a  h a za rd o u s  w a s te  s ite . I t  
p re s e n ts  s tra te g ie s  fo r  a sse ss in g  a irb o rn e  c o n ta m in a tio n  
a t h a za rd o u s  w a s te  s ite s  a n d  d e s c rib e s  in s tru m e n ts  a n d  
m e th o d s  fo r  m e a s u rin g  e x p o su re s .

M easuring Instrum ents
T h e  p u rp o s e  o f a ir  m o n ito rin g  is  to  id e n tify  a n d  q u a n tify  
a irb o rn e  c o n ta m in a n ts  in  o rd e r to  d e te rm in e  th e  le v e l o f 
w o rk e r p ro te c tio n  n e e d e d . In itia l s c re e n in g  fo r  id e n tific a ­
tio n  is  o fte n  q u a lita tiv e ; i j t ,  th e  c o n ta m in a n t, o r th e  c la s s  
to  w h ic h  i t  b e lo n g s , is  d e m o n s tra te d  to  be  p re s e n t b u t 
th e  d e te rm in a tio n  o f its  c o n c e n tra tio n  (q u a n tific a tio n ) 
m u s t a w a it s u b s e q u e n t te s tin g . T w o  p rin c ip a l a p p ro a ch e s  
a re  a v a ila b le  fo r  id e n tify in g  a n d /o r q u a n tify in g  a irb o rn e  
c o n ta m in a n ts :

•  T h e  o n s ite  u se  o f d ire c t-re a d in g  in s tru m e n ts .

•  L a b o ra to ry  a n a ly s is  o f a ir  sa m p le s  o b ta in e d  b y  g as 
s a m p lin g  b a g . f ilte r ,  s o rb e n t o r w e t-c o n ta m in a n t c o l­
le c tio n  m e th o d s .

D lf* c t- R * a d ln g  In s tru m e n ts

D ire c t-re a d in g  in s tru m e n ts  w e re  d e v e lo p e d  as e a rly  w a rn ­
in g  d e v ic e s  fo r  u se  in  in d u s tria l s e ttin g s , w h e re  a  le a k  o r 
a n  a c c id e n t c o u ld  re le a se  a h ig h  c o n c e n tra tio n  o f a 
k n o w n  c h e m ic a l in to  th e  a m b ie n t a tm o s p h e re . T oday,

so m e  d ire c t-re a d in g  in s tru m e n ts  c a n  d e te c t c o n ta m in a n ts  
in  c o n c e n tra tio n s  d o w n  to  o n e  p a rt c o n ta m in a n t p e r m il­
lio n  p a rts  o f a ir  (p p m ), a lth o u g h  q u a n tita tiv e  d a ta  a re  d if f i­
c u lt to  o b ta in  w h e n  m u ltip le  c o n ta m in a n ts  a re  p re s e n t. 
U n lik e  a ir s a m p lin g  d e v ic e s , w h ic h  a re  u se d  to  c o lle c t 
sa m p le s  fo r  s u b s e q u e n t a n a ly s is  in  a la b o ra to ry , d ire c t-  
re a d in g  in s tru m e n ts  p ro v id e  in fo rm a tio n  a t th e  tim e  o f 
s a m p lin g , e n a b lin g  ra p id  d e c is io n -m a k in g .

D ire c t-re a d in g  in s tru m e n ts  m a y  b e  u se d  to  ra p id ly  d e te c t 
fla m m a b le  o r e x p lo s iv e  a tm o s p h e re s , o xy g e n  d e fic ie n c y , 
c e rta in  g a se s  a n d  v a p o rs , a n d  io n iz in g  ra d ia tio n . T h e y  a re  
th e  p rim a ry  to o ls  o f in it ia l s ite  c h a ra c te riz a tio n . T h e  in fo r ­
m a tio n  p ro v id e d  b y  d ire c t-re a d in g  in s tru m e n ts  c a n  be 
u se d  to  in s titu te  a p p ro p ria te  p ro te c tiv e  m e a su re s  (e g ., 
p e rs o n a l p ro te c tiv e  e q u ip m e n t, e v a c u a tio n ), to  d e te rm in e  
th e  m o s t a p p ro p ria te  e q u ip m e n t fo r  fu rth e r  m o n ito rin g , 
a n d  to  d e v e lo p  o p tim u m  s a m p lin g  and  a n a ly tic a l p ro ­
to c o ls .

A ll d ire c t-re a d in g  in s tru m e n ts  have  in h e re n t c o n s tra in ts  in  
th e ir  a b ility  to  d e te c t h a za rd s :

•  T h e y  u s u a lly  d e te c t a n d /o r m e a su re  o n ly  s p e c ific  
c la s s e s  o f c h e m ic a ls .

•  G e n e ra lly , th e y  a re  n o t d e s ig n e d  to  m ea su re  a n d /o r 
d e te c t a irb o rn e  c o n c e n tra tio n s  b e lo w  1 p p m .

•  M a n y  o f th e  d ire c t-re a d in g  in s tru m e n ts  th a t have  
b e e n  d e s ig n e d  to  d e te c t o n e  p a rtic u la r s u b s ta n c e  
a ls o  d e te c t o th e r s u b s ta n c e s  ( in te rfe re n c e ) a n d , c o n ­
s e q u e n tly , m a y  g iv e  fa ls e  re a d in g s .

I t  is  im p e ra tiv e  th a t d ire c t-re a d in g  in s tru m e n ts  be  o p e r­
a te d , a nd  th e ir  d a ta  in te rp re te d , b y  q u a lifie d  in d iv id u a ls  
w h o  a re  th o ro u g h ly  fa m ilia r  w ith  th e  p a rtic u la r d e v ic e ’s  
o p e ra tin g  p rin c ip le s  a n d  lim ita tio n s  a nd  w h o  have  
o b ta in e d  th e  d e v ic e 's  la te s t o p e ra tin g  in s tru c tio n s  a n d  
c a lib ra tio n  c u rv e s . A t h a za rd o u s  w a s te  s ite s , w h e re  
u n k n o w n  a n d  m u ltip le  c o n ta m in a n ts  a re  th e  ru le  ra th e r 
th a n  th e  e x c e p tio n , in s tru m e n t re a d in g s  s h o u ld  b e  in te r ­
p re te d  c o n s e rv a tiv e ly . T h e  fo llo w in g  g u id e lin e s  m a y  fa c ili­
ta te  a c c u ra te  re c o rd in g  a n d  in te rp re ta tio n :

•  C a lib ra te  in s tru m e n ts  a c c o rd in g  to  th e  m a n u fa c ­
tu re r 's  in s tru c tio n s  b e fo re  a n d  a fte r  e ve ry  use.

•  D e ve lo p  c h e m ic a l re sp o n se  c u rv e s  i f  th e s e  a re  n o t 
p ro v id e d  by th e  in s tru m e n t m a n u fa c tu re r.

•  R e m em b e r th a t th e  in s tru m e n t's  re a d in g s  have  
lim ite d  v a lu e  w h e re  c o n ta m in a n ts  a re  u n k n o w n .
W h e n  re c o rd in g  re a d in g s  o f u n k n o w n  c o n ta m in a n ts , 
re p o rt th e m  as “ n e e d le  d e fle c tio n "  o r "p o s itiv e  
in s tru m e n t re s p o n s e " ra th e r th a n  s p e c ific  c o n c e n tra ­
tio n s  (ija ., p p m ). C o n d u c t a d d itio n a l m o n ito rin g  a t a ny 
lo c a tio n  w h e re  a p o s itiv e  re sp o n se  o c c u rs .

•  A  re a d in g  o f ze ro  s h o u ld  b e  re p o rte d  a s " n o  in s tru ­
m e n t re s p o n s e " ra th e r th a n  " c le a n "  b e ca u se  q u a n ti­
tie s  o f c h e m ic a ls  m a y  be  p re s e n t th a t a re  n o t 
d e te c ta b le  b y  th e  in s tru m e n t.

•  T h e  s u rv e y  s h o u ld  b e  re p e a te d  w ith  se ve ra l d e te c tio n  
s y s te m s  to  m a x im iz e  th e  n u m b e r o f c h e m ic a ls  
d e te c te d .

Tab les 7-1 a nd  7 -2  lis t  se ve ra l d ire c t-re a d in g  in s tru m e n ts  
a n d  th e  c o n d itio n s  a n d /o r s u b s ta n c e s  th e y  m ea su re . T he  
fla m e  io n iz a tio n  d e te c to r (F ID ) a n d  th e  p h o to io n iz a tio n
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Table 7-1. Some Direct-Reading Instruments for General Survey

INSTRUMENT
HAZARD DETECTION
MONITORED APPLICATION METHOD

EASE OF GENERAL CARE TYPICAL
LIMITATIONS OPERATION AND MAINTENANCE OPERATING TIMES

C om bustib le  
6 m  In d fca to r 
(CGI)

C om bustib le 
gase« and 
vapors.

> M easures the A  filam en t.
concentra tion usua lly
o f a com ­ m ade o f
b u s tib le  gas p la tinum , is
o r vapor. heated by

burn ing th e
com bust­
ib le  gas o r
vapor. The
»crease  in
heat is
m easured.

Accuracy de- 
peods, in  pa rt, 
on th e  d iffe rence  
be tw een the  
ca lib ra tion  and 
sam pling 
tem peratures.
S e n s itiv ity  is a 
fu n c tio n  o f th e  
d iffe rences in  
th e  chem ical 
and physica l 
p roperties 
betw een th e  ca l­
ib ra tio n  gas and 
th e  gas being 
sam pled.

The fila m en t can 
be dam aged by 
certa in  com * 
pounds such as 
silicones, 
halides, 
te traeth y l lead, 
and oxygen- 
enriched 
atm ospheres.
Does n o t provide 
a va lid  reading 
under oxygen- 
d e fic ie n t cond itions.

E ffe c tive  
use re­
qu ires th a t 
operator 
understand 
th e  operat­
ing p rin c i­
p les and 
procedures.

Recharge o r replace 
battery.

C alibrate im m edi­
a te ly  before use.

Can be used fo r as 
long as the  b a tte ry  
lasts, o r fo r th e  
recom m ended in ­
te rva l betw een 
ca lib rations, 
w hichever is  less.

R am e Ion iza tion  M any 
D e te cto r |H D ) o rgan ic 
w ith  Gas gases and
C hrom atography vapors. 
O p tion

In survey Gases and 1
mode, de­ vapors are i
te c ts  the ion ized in  a i
to ta l concen­ fla m e  A  i
tra tio n s  o f cu rre n t is
m any o rgan ic produced in  <
gases and p roportion  <
vapors. In to  th e  num - ,
gas chrom a­ ber o f ca r- j
tography bon atom s
(GC) m ode present.
id e n tifie s  and
m easures 1

sp e c ific 1

com pounds. i

In  survey 1

m ode  a ll the 1

organ ic com ­ i

pounds are i

ionized and
detected  a t i

th e  sam e i

tim e  In GC
m odei vo la tile i
species are <
separated.

Does n o t de tect 
inorgan ic gases 
and vapors, o r 
som e syn the tics. 
S e n s itiv ity  
depends on th e  
com pound.

Should n o t be 
used a t tem pera­
tu re s  less than 
4 0  ®F (4®C). 

D iffic u lt to  abso­
lu te ly  id e n tify  
com pounds.

H igh concentra ­
tio n s  o f con tam ­
inan ts o r 
oxygen-de fic ien t 
a tm ospheres 
require system  
m o d ifica tio n .

In survey mode: 
readings can be 
o n ly  reported 
re la tive  to  th e  
ca lib ra tion  
standard used.

Requires 
experience 
to  in te rp re t 
data co r­
rectly . espe­
c ia lly  in  th e  
GC mode.

S pecific  
id e n tific a ­
tio n  re­
quires ca li­
b ra tion  
w ith  th e  
sp e c ific  
ana lyte  o f 
in te re s t

Recharge o r replace 
ba ttery.

M on ito r fu e l and/or 
com bustion  a ir 
supp ly gauges.

Perform  rou tine  
m aintenance as 
described in  th e  
m anual.

Check fo r leaks.

8  hours; 3 hours 
w ith  s trip  cha rt 
recorder.

Gamma Radia­
tio n  Survey 
In strum ent

Gamma
rad ia tion .

Environ m en- S c in tilla tio n  Does n o t Extrem ely M ust be ca lib rated
ta l rad ia tion  
m onitor.

de tecto r. m easure alpha 
o r beta rad ia tion .

easy to  op­
e ra ta  bu t 
requires 
experience 
to  in te rp re t 
da ta. Rug­
ged, good 
in  fie ld  use

annually a t a specia l­
ized fa c ility .

Can be used fo r as 
long  as the  b a tte ry  
lasts, o r fo r the  
recom m ended in ­
te rva l betw een 
ca lib ra tions, 
w hichever is  less.
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'feble 7*1. (corrL)

HAZARD DETECTION EASE OF GENERAL CARE TYPICAL
INSTRUMENT MONITORED APPLICATION METHOD UM (TATIONS OPERATION AND MAINTENANCE OPERATING TIMES

(IR) 
S pectro - 
photo m r t iT

M any gases 
and vapors.

M easures
concentra tion  
o f m any 
gases and 
vapors in  air.

D esigned to  
q u a n tify  one- 
o r tw o - 
com ponent 
m ixtures.

Passes {Ef­
fe re n t fre ­
quencies o f 
IR th rough  
th e  sam ple. 
The fre ­
quencies 
adsorbed 
are sp e c ific  
fo r each 
com pound.

h i th e  fie ld , m ust Requires
m ake repeated 
passes to  
achieve reliable 
resu lts.

Requires 
115-volt AC 
power.
N o t approved fo r 
use in a po ten ­
tia lly  flam m able 
o r explosive 
atm osphere.

In terference by 
w a te r vapor and 
carbon d ioxide.

C ertain vapors 
and high m ois­
tu re  m ay a ttack 
th e  in s tru m e n t's  
op tics , w h ich  
m ust then  be 
replaced.

personnel 
w ith  exten­
sive  experi­
ence in  IR 
spectropho­
tom etry.

As specified  by 
m anufacturer.

(UV) 
PhototonixatJon 
D e te c to r (P1D)

M any D etects to ta l Ionizes
organ ic and concentra ­ m olecules
som e in o r­ tio n s  o f m any using UV
gan ic gases organ ic and rad ia tion ;
and vapors. aom e in o r­ produces a

gan ic gases cm  te n t th a t
and vapors. Is  p ropo r­
Som e id e n ti­ tio n a l to  th e
fic a tio n  o f num ber o f
com pounds ions.
is  possib le  if
m ore than
one probe is
used.

Does n o t de tect 
m ethane

Does n o t de tect 
a com pound if  
th e  probe used 
has a low er 
energy level than 
th e  com pound's 
ion iza tion  
po ten tia l.
Response may 
change w hen 
gases are m ixed. 
O ther vo ltage 
sources may 
in te rfe re  w ith  
m easurem ents.

Readings can 
o n ly  be reported 
re la tive  to  th e  
ca lib ra tion  
standard used.

Response is 
a ffected  by h igh 
hum id ity.

E ffective  
use re­
qu ires th a t 
th e  opera­
to r under­
stand th e  
operating 
princip les 
and proce­
dures, and 
be com pe­
te n t in  
ca lib ra ting , 
reading, 
and in te r­
p re ting  the  
instrum en t.

Recharge o r replace 
ba ttery.

R egularly clean lam p 
w indow .

R egularly clean and 
m ainta in  th e  
instrum en t and 
accessories.

10 hours; S hours 
w ith  s trip  ch a rt 
recorder.

d e te c to r (P1D) (see  T ab le  7-1) a re  c o m m o n ly  u se d  a t h a z ­
a rd o u s  w a s te  s ite s . H o w e ve r, so m e  o f  th e s e  d e v ic e s  m ay 
n o t d e te c t so m e  p a rtic u la r ly  to x ic  a g e n ts , in c lu d in g  h y d ro ­
g e n  c y a n id e  a n d  h y d ro g e n  su tfkJe . T h u s , th e s e  d e v ic e s  
m u s t b e  s u p p le m e n te d  w ith  o th e r m e th o d s  o f  d e te c tio n .

Laboratory Analysis
D ire c t-re a d in g  p e rs o n a l m o n ito rs  a re  a v a ila b le  fo r  o n ly  a 
fe w  s p e c ific  s u b s ta n c e s  a n d  a re  ra re ly  s e n s itiv e  e n o u g h  
to  m e a su re  th e  m in u te  (Le i, p a rts  o f  c o n ta m in a n t p e r b il-  
Bon p a rts  o f  a ir )  q u a n titie s  o f c o n ta m in a n ts  w h ic h  m ay, 
n e v e rth e le ss , in d u c e  h e a lth  c h a n g e s . T h u s  to  d e te c t re la ­

t iv e ly  lo w -le v e l c o n c e n tra tio n s  o f c o n ta m in a n ts , lo n g -te rm  
o r  " f u l l- s h if t "  p e rs o n a l a ir  s a m p le s  m u s t be  a n a lyze d  in  a 
la b o ra to ry . F u ll-s h ift a ir sa m p le s  fo r  so m e  c h e m ic a ls  m ay 
be  c o lle c te d  w ith  p a ss ive  d o s im e te rs , o r b y  m ea n s  o f a 
p u m p  w h ic h  d ra w s  a ir th ro u g h  a f ilte r  o r s o rb e n t. T ab le  
7 -3  lis ts  so m e  s a m p lin g  and  a n a ly tic a l te c h n iq u e s  u se d  a t 
h a za rd o u s  w a s te  s ite s .

S e le c tio n  o f th e  a p p ro p ria te  s a m p lin g  m e d ia  la rg e ly  
d e p e n d s  o n  th e  p h y s ic a l s ta te  o f th e  c o n ta m in a n ts . F or 
e xa m p le , c h e m ic a ls  s u c h  as PC B s (p o ly c h lo rin a te d  
b ip h e n y ls ) a n d  P N A s (p o fy n u d e a r a ro m a tic  h y d ro c a rb o n s ) 
o c c u r as  b o th  v a p o rs  a n d  p a rtic u la te -b o u n d  c o n ta m i­
n a n ts . A  d u a l-m e d ia  s y s te m  is  n e e d e d  to  m e a su re  b o th
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"la b te  7 -2 . S o m e  D ire c t-R e a d in g  In s tru m e n ts  fo r  S p e c ific  S u rv e y

INSTRUMENT
HAZARD DETECTION
MONITORED APPLICATION METHOD

EASE OF GENERAL CARE TYPICAL
LIMITATIONS OPERATION AND MAINTENANCE OPERATING TIMES

D ire c t R w d h n  
C ok» im a trie  
In d fca to r Ib b e

S p e c ific  
gases an 
vapors.

M easures 
concentra ­
tio n s  o f 
sp e c ific  
gases and 
vapors.

The com pound 
reacts w ith  
th e  in d ica to r 
chem ica l in  
th e  tube, p ro ­
ducing  a sta in  
w hose leng th  
o r co lo r 
ch a n g e 's  
p ro p o rtio na l to  
th e  com ­
pound 's 
concentra tion .

The m easured 
concen tra tion  
o f th e  sam e 
com pound 
m ay va ry 
am ong (E ffer­
e n t m anufac­
tu re rs ' tubes.

M any s im ila r
chem ica ls
in te rfé ra

G reatest 
o f

M in im a l 
opera to r 
tra in in g  and 
expertise  
required.

(1) how  th e  
operator  
Judges s ta in 's  
end -po in t, and
(2) th e  tu b e ’s 
Sm ited 
accuracy.

A ffe c te d  by 
h igh  hum id ity.

Do not use a p revi­
o u s ly  opened tube  
even i f  th e  in d ica to r 
chem ica l is n o t 
s ta ined.

C heck pum p fo r 
leaks before and 
a fte r use.

R efrigerate p rio r to  
use to  m ainta in  sh e lf 
fife  o f about 2  years.

C heck exp ira tion  
date  o f tubes.
C alibrate pum p 
volum e a t least 
quarterly.

A void rough handling 
w h ich  m ay cause 
channeling.

O xygen M ete r O xygen (0 2). M easures th e  Uses an etec-
p e rce n ta g e o f trochem ica l 
Os in  a ir. sensor to

m easure th e  
p a rtia l pres­
sure o f Os in  
th e  a ir and 
converts th a t 
reading to  Os 
concentra tion.

M ust be 
ca lib ra ted  p rio r 
to  use to  com ­
pensate fo r 
a ttitu de  and 
barom etric 
pressure.
C erta in  gases, 
especia lly  ox i­
d an ts such as 
ozones can 
a ffe c t read­
ings. Carbon 
d iox ide  (C 0 2) 
poisons th e  
d e tec to r ce ll.

E ffe c tive  
use re­
qu ires th a t 
th e  opera­
to r under­
stand th e  
opera ting  
p rinc ip les 
and
procedures.

Replace de tecto r 
ce il accord ing to  
m anu factu re r's  
recom m endations.

Recharge o r replace 
ba tte ries  p rio r to  
e xp ira tion  o f th e  
sp e c ifie d  in te rva l.

I f  th e  am bient a ir is 
m ore than  0 .5%  
COs. replace or 
re juvenate th e  Os 
d e tec to r ce ll 
frequently.

8  to  12 hours.

fo rm s  o f th e s e  s u b s ta n c e s . T h e  v o la tile  c o m p o n e n t is  c o l­
le c te d  o n  a  s o fid  a d s o rb e n t a n d  th e  n o n v o la tile  c o m p o ­
n e n t is  c o lle c te d  o n  a  fit te r . M o re  th a n  tw o  d o ze n  
d u a l-m e d la  s a m p lin g  te c h n iq u e s  h ave  b e e n  e v a lu a te d  b y  
N IO S H  [1 ,2 ].

A  m a jo r d is a d v a n ta g e  o f  lo n g -te rm  a ir  m o n ito rin g  is  th e  
tim e  re q u ire d  to  o b ta in  d a ta . T h e  tim e  la g  b e tw e e n  sa m ­
p lin g  a n d  o b ta in in g  th e  a n a ly s is  re s u lts  m a y  b e  a  m a tte r 
o f h o u rs , i f  a n  o n s ite  la b o ra to ry  is  a va ila b le ; o r d a ys , 
w e e k s , e ve n  m o n th s , i f  a  re m o te  la b o ra to ry  is  in v o lv e d . 
T h is  c a n  b e  a  s ig n ific a n t p ro b le m  i f  th e  s itu a tio n  re q u ire s  
im m e d ia te  d e c is io n s  c o n c e rn in g  w o rk e r s a fe ty . A ls o , b y  
th e  tim e  s a m p le s  a re  re tu rn e d  fro m  a  re m o te  la b o ra to ry , 
th e  h a za rd o u s  w a s te  s ite  c le a n u p  m a y  h ave  p ro g re sse d  to
•  d iffe re n t s ta g e  o r to  a  lo c a tio n  a t w h ic h  d iffe re n t c o n ­
ta m in a n ts  o r  d iffe re n t c o n c e n tra tio n s  m a y  e x is t. C a re fu l 
p la n n in g  a n d /o r th e  u se  o f a  m o b ile  la b o ra to ry  o n  s ite  
m a y  a lle v ia te  th e s e  p ro b le m s .

M o b ile  la b o ra to rie s  m a y  b e  b ro u g h t o n  s ite  to  c la s s ify  
h a za rd o u s  w a s te s  fo r  d is p o s a l. A  m o b ile  la b o ra to ry  is  
g e n e ra lly  a  tra ile r  tru c k  th a t h o u se s  a n a ly tic a l in s tru m e n ts  
c a p a b le  o f  ra p id ly  c la s s ify in g  c o n ta m in a n ts  b y  a  v a rie ty  o f

te c h n iq u e s . T y p ic a l in s tru m e n ts  in c lu d e  g a s  c h ro m a to ­
g ra p h s , s p e c tro flu o ro m e te rs , e n d  in fra re d  s p e c tro p h o to m ­
e te rs . W h e n  n o t in  u se  in  th e  m o b ile  la b o ra to ry , th e s e  
d e v ic e s  c a n  b e  re lo c a te d  to  fix e d -b a s e  fa c ilit ie s . O n s ite  
la b o ra to ry  fa c ilit ie s  a n d  p ra c tic e s  s h o u ld  m e e t s ta n d a rd s  
o f  g o o d  la b o ra to ry  s a fe ty .

U s u a lly , a  fe w  o f th e  f ie ld  s a m p le s  c o lle c te d  a re  a n a ly z e d  
o n  s ite  to  p ro v id e  ra p id  e s tim a te s  o f th e  c o n c e n tra tio n  o f 
a irb o rn e  c o n ta m in a n ts . T h e se  d a ta  c a n  b e  u se d  to  d e te r* 
m in e  th e  in it ia l le v e l o f  w o rk e r p e rs o n a l p ro te c tio n  n e c e s ­
s a ry  to  m o d ify  f ie ld  s a m p lin g  p ro c e d u re s  a n d  to  g u id e  th e  
fix e d -b a s e  la b o ra to ry  a n a ly s is . I f  n e ce ssa ry , sa m p le s  
s c re e n e d  in  th e  m o b ile  la b o ra to ry  c a n  be  s u b s e q u e n tly  
re a n a ly z e d  in  s o p h is tic a te d  fix e d -b a s e  la b o ra to rie s . T h e  
m o b ile  la b o ra to ry  a ls o  p ro v id e s  s to ra g e  sp a ce , c o u n te rto p  
s ta g in g  a re a s  fo r  in d u s tria l h yg ie n e  e q u ip m e n t, a n d  fa c ili­
t ie s  fo r  re c h a rg in g  s e lf-c o n ta in e d  b re a th in g  a p p a ra tu s .

She Monitoring
P rio r itie s  fo r  a ir  m o n ito rin g  s h o u ld  b e  b a se d  o n  th e  in fo r ­
m a tio n  g a th e re d  d u rin g  in it ia l s ite  c h a ra c te riz a tio n  (see
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la b ie  7 -3 . S om e  S a m p le  C o lle c tio n  a nd  A n a ly tic a l M e th o d s

SUBSTANCE COLLECTION DEVICE« ANALYTICAL M ETHOD*

TYPICAL DETECTION LIM IT 
OF ANALYTIC 
INSTRUMENT U g)

A n ions: Prewashed s ilica  gel tube Ion chrom atography
Brom ide 10
C hloride 5
F luoride 5
N itra te 10
Phosphate 20
S tfa te 10

A lp h a tic  A m ines S ilica  gel GC/NPD 10

A sbestos MCEF PCM 100e

M eta ls MCEF ICPAES 0 .5

O rgan ic* C harcoal tube G C/M S 10

H lttosam in— Therm osorb/N GC/TEA 0.01

P articu la tes MCEF G ravim etric

PC8s GF filte r and fV x is il tube GC-ECD 0 .001

P astkktes 13-m m  GF fitte r and GC/M S 0 .0 5
chrom osorb 102 Tube

* MCEF *  m ixed ce llu lose ester fitte r. 
GF «  glass fib e r fitte r.

b GC/NPD *  gas chrom atography and n itrogen /phosphorus d e te c to r PCM = phase co n tra s t m icroscopy; ICP-AES =  inductive ly  
coupled plasm a a tom ic am ission spectrom etry; G M /M S -  gas chrom atography and m ass spectrom e try; G C/TEA =  gas chrom a­
tography using a the rm a l energy analyzer; GC-€CD *  gas chrom atography using an e le c trica l c o n d u c tiv ity  de tecto r. 

c U n its in  fib e rs  per m m 1 o f filte r (M ethod No. 7 4 0 0  from  the  NIQSH M anual o f A n a ly tica l M ethods. 3rd e d ition ).

C h a p te r 6 ). T h is  in fo rm a tio n  se rve s  a s th e  b a s is  fo r  
s e le c tin g  th e  a p p ro p ria te  m o n ito rin g  e q u ip m e n t a n d  p e r­
s o n a l p ro te c tiv e  e q u ip m e n t (PPE) to  u se  w h e n  c o n d u c tin g  
s ite  m o n ito rin g . D e p e n d in g  o n  s ite  c o n d itio n s  a n d  p ro je c t 
g o a ls , fo u r c a te g o rie s  o f s ite  m o n ito rin g  m a y  b e  n e ce s ­
s a ry : m o n ito rin g  fo r  ID LH  a nd  o th e r d a n g e ro u s  c o n d i­
tio n s , g e n e ra l o n s ite  m o n ito rin g , p e rim e te r m o n ito rin g , 
a n d  p e rio d ic  m o n ito rin g .

M o n ito r in g  fo r  ID L H  a n d  O th e r D a n g e ro u s  C o n d itio n s

A s  a  f ir s t  s te p ; a ir  m o n ito rin g  s h o u ld  b e  c o n d u c te d  to  
id e n tify  a n y  ID LH  a n d  o th e r d a n g e ro u s  c o n d itio n s , s u c h  
a s fla m m a b le  o r e x p lo s iv e  a tm o s p h e re s , o x y g e n -d e fic ie n t 
e n v iro n m e n ts , a n d  h ig h ly  to x ic  le v e ls  o f a irb o rn e  c o n ­
ta m in a n ts . D ire c t-re a d in g  m o n ito rin g  in s tru m e n ts  w ill n o r­
m a lly  in c lu d e  c o m b u s tib le  gas in d ic a to rs , o x y g e n  m e te rs , 
c o lo rim e tr ic  in d ic a to r tu b e s , a n d  o rg a n ic  v a p o r m o n ito rs . 
O th e r m o n ito rin g  in s tru m e n ts  m ay b e  n e c e s s a ry  b a se d  on  
th e  in it ia l s ite  c h a ra c te riz a tio n . W h e n  tim e  p e rm its , a ir 
sa m p le s  s h o u ld  b e  c o lle c te d  fo r  la b o ra to ry  a n a ly s is . 
E x tre m e  c a u tio n  s h o u ld  b e  e x e rc is e d  in  c o n tin u in g  a  s ite  
s u rv e y  w h e n  a tm o s p h e ric  h a za rd s  a re  in d ic a te d . M o n ito r­
in g  p e rs o n n e l s h o u ld  be  a w a re  th a t c o n d itio n s  c a n  s u d ­
d e n ly  c h a n g e  fro m  n o n  h a za rd o u s  to  h a za rd o u s .

A c u te ly  h a za rd o u s  c o n c e n tra tio n s  o f c h e m ic a ls  m a y  p e r­
s is t in  c o n fin e d  a n d  lo w -ly in g  sp a ce s  fo r  lo n g  p e rio d s  o f 
tim e . L o o k  fo r  a n y  n a tu ra l o r a r tif ic ia l b a rrie rs , s u c h  as 
h ills , ta ll b u ild in g s , o r ta n k s , b e h in d  w h ic h  a ir  m ig h t be  
s t ill,  a llo w in g  c o n c e n tra tio n s  to  b u ild  u p . E xa m in e  a n y  
c o n fin e d  s p a c e s  s u c h  a s c a rg o  h o ld s , m in e  s h a fts , s ilo s , 
s to ra g e  ta n k s , b o x  c a rs , b u ild in g s , b u lk  ta n k s , a n d  su m p s  
w h e re  c h e m ic a l e x p o s u re s  c a p a b le  o f c a u s in g  a c u te

h e a lth  e ffe c ts  a re  lik e ly  to  a c c u m u la te . L o w -ly in g  a re a s , 
s u c h  as h o llo w s  a n d  tre n c h e s , a re  a ls o  s u s p e c t. M o n ito r 
th e s e  sp a ce s  fo r  ID LH  and  o th e r d a n g e ro u s  c o n d itio n s . 
A ls o  c o n s id e r w h e th e r th e  s u s p e c te d  c o n ta m in a n ts  a re  
lig h te r  o r h e a v ie r th a n  a ir. T h e n , b a se d  o n  th e  ty p e  o f 
c o n ta m in a n ts  p re s e n t c o n s id e r s a m p lin g  o n  h illto p s , 
u n d e r a n y  c o v e r o r c a n o p y  w h e re  w o rk e rs  m ig h t w o rk  o r 
c o n g re g a te ; and  in  tre n c h e s  a nd  lo w -ty in g  a re a s .

In  o p e n  sp a ce s , to x ic  m a te ria ls  te n d  to  be  e m itte d  in to  
th e  a tm o sp h e re , tra n s p o rte d  a w a y  fro m  th e  so u rce ; and  
d is p e rs e d . T h u s  a c u te ly  h a za rd o u s  c o n d itio n s  a re  n o t 
lik e ly  to  p e rs is t in  o p e n  s p a c e s  fo r  e x te n d e d  p e rio d s  o f 
tim e  u n le s s  th e re  is  a  v e ry  la rg e  (a n d  h e n ce , re a d ily  id e n ­
tifia b le )  so u rce , s u c h  a s an  o v e rtu rn e d  ta n k c a r. O pen 
sp a ce s  a re  th e re fo re  g e n e ra lly  g iv e n  a lo w e r m o n ito rin g  
p rio r ity .

G e n e ra l O n s ite  M o n ito r in g

A ir  s a m p lin g  s h o u ld  be  c o n d u c te d  u s in g  a  v a rie ty  o f 
m e d ia  to  id e n tify  th e  m a jo r c la s s e s  o f a irb o rn e  c o n ­
ta m in a n ts  a n d  th e ir  c o n c e n tra tio n s . T h e  fo llo w in g  sa m ­
p lin g  p a tte rn  ca n  be  u se d  as a  g u id e lin e : F irs t, a fte r 
v is u a lly  id e n tify in g  th e  s o u rc e s  o f p o s s ib le  g e n e ra tio n , 
c o lle c t a ir s a m p le s  d o w n w in d  fro m  th e  d e s ig n a te d  s o u rc e  
a lo n g  th e  a x is  o f th e  w in d  d ire c tio n . W o rk  u p w in d , u n til 
re a c h in g  o r g e ttin g  a s  c lo s e  a s p o s s ib le  to  th e  s o u rc e  
Leve l B p ro te c tio n  (see  Tab le  8 -6  in  C h a p te r 8 ) s h o u ld  be 
w o rn  d u rin g  th is  in it ia l s a m p lin g . Leve ls  o f p ro te c tio n  fo r  
s u b s e q u e n t s a m p lin g  s h o u ld  b e  b a se d  u p o n  th e  re s u lts  
o b ta in e d  and  th e  p o te n tia l fo r  an  u n e x p e c te d  re lea se  o f 
c h e m ic a ls .
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A fte r  re a c h in g  th e  s o u rce : o r fin d in g  th e  h ig h e s t c o n c e n ­
tra tio n , s a m p le  c ro s s -a x is  o f th e  w in d  d ire c tio n  to  d e te r­
m in e  th e  d e g re e  o f  d is p e rs io n . S m o ke  p lu m e s , o r  p lu m e s  
o f  in s tru m e n t-d e te c ta b le  a irb o rn e  s u b s ta n c e s , m a y  b e  
re le a se d  as a n  a id  in  th is  a s s e s s m e n t, lo  e n s u re  th a t 
th e re  is  n o  b a c k g ro u n d  in te rfe re n c e  a n d  th a t th e  d e te c te d  
s u b s ta n c e (s ) a re  o rig in a tin g  a t th e  id e n tifie d  s o u rce ; a ls o  
c o lle c t a ir  s a m p le s  u p w in d  o f th e  so u rce .

P e r im e te r  M o n ito r in g

F ix e d -lo c a tio n  m o n ito rin g  a t th e  " fe n c e lin e "  o r p e rim e te r, 
w h e re  p e rs o n a l p ro te c tiv e  e q u ip m e n t is  n o  lo n g e r 
re q u ire d , m e a su re s  c o n ta m in a n t m ig ra tio n  a w a y  fro m  th e  
s ite  a n d  e n a b le s  th e  S ite  S a fe ty  O ffic e r  to  e v a lu a te  th e  
in te g r ity  o f th e  s ite 's  d e a n  a re a s . S in c e  th e  fix e d -to c a tio n  
s a m p le s  m a y  re fle c t e xp o s u re s  e ith e r u p w in d  o r d o w n ­
w in d  fro m  th e  s ite ; w in d  sp e e d  a n d  d ire c tio n  d a ta  a re  
n e e de d  to  in te rp re t th e  sa m p le  re s u lts .

P ir io d ic  M o n ito r in g

S ite  c o n d itio n s  a n d  th u s  a tm o s p h e ric  c h e m ic a l c o n d itio n s  
m a y  c h a n g e  fo llo w in g  th e  in itia l c h a ra c te riz a tio n . F or th is  
re a s o n , m o n ito rin g  s h o u ld  b e  re p e a te d  p e rio d ic a lly , e sp e ­
c ia lly  w h e n :

•  W o rk  b e g in s  o n  a d iffe re n t p o rtio n  o f th e  s ite

•  D iffe re n t c o n ta m in a n ts  a re  b e in g  h a n d le d .

•  A  m a rk e d ly  d iffe re n t ty p e  o f o p e ra tio n  is  in itia te d  
(e fl., b a rre l o p e n in g  a s o p p o se d  to  e x p lo ra to ry  w e ll 
d r illin g ).

•  W o rke rs  a re  h a n d lin g  le a k in g  d ru m s  o r w o rk in g  in  
a re a s  w ith  o b v io u s  liq u id  c o n ta m in a tio n  (e g ., a  s p ill 
o r la g o o n ).

Personal Monitoring
T h e  s e le c tiv e  m o n ito rin g  o f h ig h -ris k  w o rk e rs , i£ ., th o s e  
w h o  a re  c lo s e s t to  th e  s o u rc e  o f c o n ta m in a n t g e n e ra tio n , 
is  h ig h ly  re c o m m e n d e d . T h is  a p p ro a c h  is  b a se d  o n  th e  
ra tio n a le  th a t th e  p ro b a b ility  o f s ig n ific a n t e xp o su re  
v a rie s  d ire c tly  w ith  d is ta n c e  fro m  th e  s o u rce : I f  w o rk e rs  
c lo s e s t to  th e  s o u rc e  a re  n o t s ig n ific a n tly  e x p o s e d , th e n  
a ll o th e r w o rk e rs  a re ; p re s u m a b ly , a ls o  n o t s ig n ific a n tly  
e x p o s e d  a n d  p ro b a b ly  d o  n o t n e e d  to  be  m o n ito re d .

S in c e  o c c u p a tio n a l e x p o s u re s  a re  lin k e d  c lo s e ly  w ith  
a c tiv e  m a te ria l h a n d lin g , p e rs o n a l a ir  s a m p lin g  s h o u ld  n o t 
b e  n e c e s s a ry  u n til s ite  m itig a tio n  h a s  b e g u n . F tersonal 
m o n ito rin g  s a m p le s  s h o u ld  b e  c o lle c te d  in  th e  b re a th in g  
zo n e  a n d , i f  w o rk e rs  a re  w e a rin g  re s p ira to ry  p ro te c tiv e  
e q u ip m e n t, o u ts id e  th e  fa c e p ie c e  T h e se  s a m p le s  re p re ­
s e n t th e  a c tu a l in h a la tio n  e x p o s u re  o f w o rk e rs  w h o  a re  
n o t w e a rin g  re s p ira to ry  p ro te c tio n  a n d  th e  p o te n tia l 
e x p o s u re  o f w o rk e rs  w h o  a re  w e a rin g  re s p ira to rs . I t  is  
b e s t to  u se  p u m p s  th a t a u to m a tic a lly  m a in ta in  a  c o n s ta n t 
f lo w  ra te  to  c o lle c t s a m p le s , s in c e  i t  is  d if f ic u lt  to  o b s e rv e  
a n d  a d ju s t p u m p s  w h ile  w e a rin g  g lo v e s , re s p ira to rs , a n d  
o th e r p e rs o n a l p ro te c tiv e  e q u ip m e n t. P u m p s s h o u ld  be 
p ro te c te d  w ith  d is p o s a b le  c o v e rin g s , s u c h  as s m a ll p la s tic  
b a g s , to  m ake  d e c o n ta m in a tio n  p ro c e d u re s  e a s ie r.

P e rso n a l m o n ito rin g  m a y  re q u ire  th e  u se  o f a  v a rie ty  o f 
s a m p lin g  m e d ia . U n fo rtu n a te ly / s in g le  w o rk e rs  c a n n o t

c a rry  m u ltip le  s a m p lin g  m e d ia  b e ca u se  o f th e  a d d e d  
s tra in  and  b e ca u se  i t  is  n o t u s u a lly  p o s s ib le  to  d ra w  a ir 
th ro u g h  d iffe re n t s a m p lin g  m e d ia  u s in g  a s in g le  p o rta b le ; 
b a tte ry -o p e ra te d  p u m p . C o n s e q u e n tly , se ve ra l d a ys  m ay 
be  re q u ire d  to  m e a su re  th e  e x p o s u re  o f a s p e c ific  
in d iv id u a l u s in g  e a ch  o f th e  m e d ia  [3 ,4 ]. A lte rn a tiv e ly , i f  
w o rk e rs  a re  in  te a m s , a d iffe re n t m o n ito rin g  d e v ic e  c a n  be 
a s s ig n e d  to  e a ch  te a m  m e m b e r. A n o th e r m e th o d  is  to  
p la c e  m u ltip le  s a m p lin g  d e v ic e s  o n  p ie c e s  o f h e a v y  e q u ip ­
m e n t W h ile  th e s e  a re  n o t p e rs o n a l s a m p le s , th e y  ca n  be  
c o lle c te d  v e ry  d o s e  to  th e  b re a th in g  zo n e  o f th e  h e a vy  
e q u ip m e n t o p e ra to r a n d  th u s  w o u ld  be  re a s o n a b ly  
re p re s e n ta tiv e  o f  p e rso n a l e x p o s u re  T h e se  m u ltim e d ia  
sa m p le s  c a n  y ie ld  a s  m u ch  in fo rm a tio n  a s se ve ra l p e r­
s o n a l sa m p le s  (5 ).

W h e n  c o n s id e rin g  e m p lo ye e  m o n ito rin g , p ro c e d u re s  a n d  
p ro to c o ls  fo u n d  in  O S H A 's  Industrial Hygiene Technical 
Manual m a y  be  u s e fu l 16].

Variables of Hazardous Waste Site 
Exposure
C o m p le x , m u ltis u b s ta n c e  e n v iro n m e n ts  s u c h  as th o s e  
a s s o c ia te d  w ith  h a za rd o u s  w a s te  s ite s  p o se  s ig n ific a n t 
c h a lle n g e s  to  a c c u ra te ly  a n d  s a fe ly  a sse s s in g  a irb o rn e  
c o n ta m in a n ts . S e ve ra l in d e p e n d e n t a nd  u n c o n tro lla b le  
v a ria b le s , m o s t n o ta b ly  te m p e ra tu re  a n d  w e a th e r c o n d i­
tio n s , c a n  a ffe c t a irb o rn e  c o n c e n tra tio n s . T he se  fa c to rs  
m u s t be  c o n s id e re d  w h e n  d e v e lo p in g  a n  a ir  m o n ito rin g  
p ro g ra m  a n d  w h e n  a n a ly z in g  d a ta . S om e  d e m o n s tra te d  
v a ria b le s  in c lu d e :

•  te m p e ra tu re . A n  in c re a s e  in  te m p e ra tu re  in c re a s e s  
th e  v a p o r p re s s u re  o f m o s t c h e m ic a ls .

•  W in d s  p e e d . A n  in c re a s e  in  w in d  sp e e d  c a n  a ffe c t 
v a p o r c o n c e n tra tio n s  n e a r a fre e -s ta n d in g  liq u id  s u r­
fa c e  D u s ts  a n d  p a rtic u la te -b o u n d  c o n ta m in a n ts  a re  
a ls o  a ffe c te d .

•  R a in fa ll. W a te r fro m  ra in fa ll ca n  e s s e n tia lly  ca p  o r  
p lu g  v a p o r e m is s io n  ro u te s  fro m  o p e n  o r  c lo s e d  c o n ­
ta in e rs , s a tu ra te d  s o il, o r  la g o o n s , th e re b y  re d u c in g  
a irb o rn e  e m is s io n s  o f c e rta in  s u b s ta n c e s .

•  M o is tu re . D u s ts , in c lu d in g  fin e ly  d iv id e d  h a za rd o u s  
s o lid s , a re  h ig h ly  s e n s itiv e  to  m o is tu re  c o n te n t.
T h is  m o is tu re  c o n te n t c a n  v a ry  s ig n ific a n tly  w ith  
re s p e c t to  lo c a tio n  a n d  tim e  a n d  ca n  a ls o  a ffe c t 
th e  a c c u ra c y  o f m a rry  s a m p lin g  re s u lts .

•  V a p o r e m is s io n s . T h e  p h y s ic a l d is p la c e m e n t o f 
s a tu ra te d  v a p o rs  ca n  p ro d u c e  s h o rt-te rm , re la ­
t iv e ly  h ig h  v a p o r c o n c e n tra tio n s . C o n tin u in g  
e v a p o ra tio n  a n d /o r d iffu s io n  m a y  p ro d u c e  lo n g ­
te rm  lo w  v a p o r c o n c e n tra tio n s  a n d  m a y  in v o lv e  
la rg e  a re a s .

•  W o rk  a c tiv itie s . W o rk  a c tiv itie s  o fte n  re q u ire  th e  
m e c h a n ic a l d is tu rb a n c e  o f c o n ta m in a te d  
m a te ria ls , w h ic h  m a y  c h a n g e  th e  c o n c e n tra tio n  
a n d  c o m p o s itio n  o f a irb o rn e  c o n ta m in a n ts .
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Introduction
A n y o n e  e n te rin g  a h a za rd o u s  w a s te  s ite  m u s t b e  p ro ­
te c te d  a g a in s t p o te n tia l h a za rd s . T h e  p u rp o s e  o f p e rs o n a l 
p ro te c tiv e  c lo th in g  a n d  e q u ip m e n t (PPE)1 is  to  s h ie ld  o r 
is o la te  in d iv id u a ls  fro m  th e  c h e m ic a l, p h y s ic a l, a n d  b io ­
lo g ic  h a za rd s  th a t m a y  be  e n c o u n te re d  a t a h a za rd o u s  
w a s te  s ite  C a re fu l s e le c tio n  a n d  u se  o f a d e q u a te  PPE 
s h o u ld  p ro te c t th e  re s p ira to ry  s y s te m , s k in , eyes, fa c e  
h a n d s , fe e t, h e a d , b o d y , and  h e a rin g . T h is  c h a p te r 
d e s c rib e s  th e  v a rio u s  ty p e s  o f PPE th a t a re  a p p ro p ria te  
fo r  u se  a t h a za rd o u s  w a s te  s ite s , a nd  p ro v id e s  g u id a n c e  
in  th e ir  s e le c tio n  a n d  use . T he  fin a l s e c tio n  d is c u s s e s  
h e a t s tre s s  a nd  o th e r ke y  p h y s io lo g ic a l fa c to rs  th a t m u s t 
b e  c o n s id e re d  in  c o n n e c tio n  w ith  PPE u s e

T h e  te rm  PPE is  used In th is  m anual to  re fe r to  bo th  personal 
p ro te c tive  c lo th in g  and equ ip m e n t

U se  o f PPE is  re q u ire d  b y  O c c u p a tio n a l S a fe ty  and  H e a lth  
A d m in is tra tio n  (O S H A ) re g u la tio n s  in  2 9  CFR  P a rt 1910 
(see  Table  8 -1 ) a nd  re in fo rc e d  b y  U S . E n v iro n m e n ta l P ro ­
te c tio n  A g e n c y  (EPA) re g u la tio n s  in  4 0  CFR  P a rt 3 0 0  
w h ic h  in c lu d e  re q u ire m e n ts  fo r  a tt p riv a te  c o n tra c to rs  
w o rk in g  o n  S u p e rfu n d  s ite s  to  c o n fo rm  to  a p p lic a b le  
O S H A  p ro v is io n s  a nd  a n y  o th e r fe d e ra l o r s ta te  s a fe ty  
re q u ire m e n ts  d e e m e d  n e c e s s a ry  b y  th e  le a d  a g e n cy  o v e r­
s e e in g  th e  a c tiv itie s .

N o  s in g le  c o m b in a tio n  o f p ro te c tiv e  e q u ip m e n t and  c lo th ­
in g  is  ca p a b le  o f p ro te c tin g  a g a in s t a ll h a za rd s . T h u s  PPE 
s h o u ld  be  u se d  in  c o n ju n c tio n  w ith  o th e r p ro te c tiv e  
m e th o d s . T he  u se  o f PPE c a n  its e lf c re a te  s ig n ific a n t 
w o rk e r h a za rd s, s u c h  a s h e a t s tre s s , p h y s ic a l a n d  p s y c h o ­
lo g ic a l s tre s s , a n d  im p a ire d  v is io n , m o b ility , a n d  co m m u ­
n ic a tio n . In  g e n e ra l, th e  g re a te r th e  le v e l o f PPE 
p ro te c tio n , th e  g re a te r a re  th e  a s s o c ia te d  ris k s . For a n y  
g iv e n  s itu a tio n , e q u ip m e n t a n d  c lo th in g  s h o u ld  be 
s e le c te d  th a t p ro v id e  a n  a d e q u a te  le v e l o f  p ro te c tio n . 
O v e r-p ro te c tio n  as w e ll a s  u n d e r-p ro te c tio n  ca n  be  h a z ­
a rd o u s  a n d  s h o u ld  be  a v o id e d .

Developing a  PPE Program
A  w r itte n  PPE p ro g ra m  s h o u ld  be  e s ta b lis h e d  fo r  w o rk  a t 
a ll h a za rd o u s  w a s te  s ite s . (O S H A  re q u ire s  a  w r itte n  p ro ­
g ra m  fo r  s e le c tio n  a nd  u se  o f re s p ira to rs  (2 9  CFR P a rt 
1 9 1 0 .1 3 4 ].) S om e  o f th e  re le v a n t re g u la tio n s , lis te d  in  
T ab le  8-1 , a re  c ite d  th ro u g h o u t th e  te x t. T h e  w o rd  " s h a ll"  
is  u se d  o n ly  w h e n  th e  p ro c e d u re  is  m a n d a te d  b y  la w .

T h e  tw o  b a s ic  o b je c tiv e s  o f a n y  PPE p ro g ra m  s h o u ld  be  
to  p ro te c t th e  w e a re r fro m  s a fe ty  a n d  h e a lth  ha za rd s , and  
to  p re v e n t in ju ry  to  th e  w e a re r fro m  in c o rre c t u se  a n d /o r 
m a lfu n c tio n  o f th e  PPE. 1o a c c o m p lis h  th e s e  g o a ls , a 
c o m p re h e n s iv e  PPE p ro g ra m  s h o u ld  in c lu d e  hazard  id e n ­
t if ic a tio n ; m e d ic a l m o n ito rin g ; e n v iro n m e n ta l s u rv e illa n c e ; 
s e le c tio n , u s e  m a in te n a n c e  a nd  d e c o n ta m in a tio n  o f PPE; 
a n d  tra in in g . T h e se  s u b je c ts  a re  d is c u s s e d  in  th is  c h a p te r 
a nd  in  C h a p te rs  2, 4 , 5 , 6 , 1. a nd  10.

T h e  w r itte n  PPE p ro g ra m  s h o u ld  in c lu d e  p o lic y  s ta te ­
m e n ts , p ro c e d u re s , a n d  g u id e lin e s . C o p ie s  s h o u ld  be  
m ade  a v a ila b le  to  a ll e m p lo ye e s , a n d  a  re fe re n c e  c o p y  
s h o u ld  b e  a v a ila b le  a t e a ch  w o rk  s ite  T e c h n ica l d a ta  o n  
e q u ip m e n t m a in te n a n c e  m a n u a ls , re le v a n t re g u la tio n s , 
a nd  o th e r e s s e n tia l in fo rm a tio n  s h o u ld  a ls o  b e  m ade  
a v a ila b le

P ro g ra m  R e v ie w  a n d  E v a lu a tio n

T h e  PPE p ro g ra m  s h o u ld  be  re v ie w e d  a t le a s t a n n u a lly . 
E le m e n ts  w h ic h  s h o u ld  b e  c o n s id e re d  in  th e  re v ie w  
in c lu d e :

•  A  s u rv e y  o f e a ch  s ite  to  e n s u re  c o m p lia n c e  w ith  
re g u la tio n s  a p p lic a b le  to  th e  s p e c ific  s ite  in v o lv e d .

•  T h e  n u m b e r o f p e rs o n -h o u rs  th a t w o rk e rs  w e a r 
v a rio u s  p ro te c tiv e  e n se m b le s .

•  A c c id e n t a nd  illn e s s  e x p e rie n c e

•  Leve ls  o f e x p o s u re

•  A d e q u a c y  o f e q u ip m e n t s e le c tio n .

•  A d e q u a c y  o f th e  o p e ra tio n a l g u id e lin e s .
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T ab le  8 -1 . O S H A  S ta n d a rd s  fo r  U se o f PPE

TYPE OF PROTECTION REGULATION SOURCE

G eneral 2 9  CFR Part 1910.132 41 CFR P erl 5 0 -2 0 4 .7  G eneral Requirem ents fo r ftrs o n a l 
P ro tective  E quipm ent.

2 9  CFR Pfart 1910.1000 41 CFR R srt 5 0 -2 0 4 .5 0 , excep t fo r Table 2.-2. th e  source o f 
w h ich  is  A m erican N ationa l S tandards In s titu te , Z 37  series«.

2 9  CFR Ptart 1910.1001-1045 OSHA R ulem aking.
Eye and Face 2 9  CFR Part 1910.133(a) ANSI Z87.1-1968* Eye and Face P ro tection .
N oise Exposure 2 9  CFR Part 1910.95 41 CFR Pert 50-204 .10  and OSHA R ulem aking.
R esp irato ry 2 9  CFR Ptort 1910.134 AN S I Z88.2 -1969* Standard P ractice fo r R espiratory P ro tection .
Head 2 9  CFR Part 1910.135 ANSI Z89.1-1969* S a fe ty  Requirem ents fo r Industria l Head 

P ro tection .
Foot 2 9  CFR Part 1910.136 ANSI Z41.1-1967* M en 's S a fe ty Toe Footw ear.
E le ctrica l fto te c tfv © 2 9  CFR R»rt 1910.137 AN S I Z9.4-1968. V% ntflatiOfi and Safe P ractices o f Abrasive
D evices B lasting O perations.

•A m erican N ationa l S tandards In s titu te  (AN SI), 1430 Broadway, New to rk . NY 10018. ANSI regu la rly  updates its  standards. The ANSI 
standards in  th is  tab le  are those th a t OSHA adopted in  1971. S ince the  ANSI standards w h ich  w ere then  adopted had been se t in  
1967-1969. those  standards, now  required under OSHA, m ay be less s trin g e n t than  th e  m ost recen t AN SI standards.

•  A d e q u a c y  o ff d e c o n ta m in a tio n , c le a n in g , in s p e c tio n , 
m a in te n a n c e  a n d  s to ra g e  p ro g ra m s.

•  A d e q u a c y  a n d  e ffe c tiv e n e s s  o f tra in in g  a n d  f it t in g  
p ro g ra m s .

•  C o o rd in a tio n  w ith  o v e ra ll s a fe ty  a n d  h e a lth  p ro g ra m  
e le m e n ts .

•  T h e  d e g re e  o f  fu lf illm e n t o f p ro g ra m  o b je c tiv e s .

•  T h e  a d e q u a c y  o f p ro g ra m  re co rd s .

•  R e c o m m e n d a tio n s  fo r  p ro g ra m  im p ro v e m e n t a n d  
m o d ific a tio n .

•  P ro g ra m  c o s ts .

T h e  re s u lts  o f th e  p ro g ra m  e v a lu a tio n  s h o u ld  be  m ade  
a v a ila b le  to  e m p lo ye e s  a n d  p re s e n te d  to  to p  m a n a g e m e n t 
s o  th a t p ro g ra m  a d a p ta tio n s  m a y  be  im p le m e n te d .

Selection of Respiratory Equipment
R e s p ira to ry  p ro te c tio n  is  o f p rim a ry  im p o rta n c e  s in c e  
in h a la tio n  is  o n e  o f th e  m a jo r ro u te s  o f e x p o s u re  to  ch e m ­
ic a l to x ic a n ts . R e s p ira to ry  p ro te c tiv e  d e v ic e s  (re s p ira to rs ) 
c o n s is t o f a  fa c e p ie c e  c o n n e c te d  to  e ith e r a n  a ir  s o u rc e  o r 
a n  a ir-p u rify in g  d e v ic e  R e sp ira to rs  w ith  a n  a ir  s o u rc e  a re  
c a lle d  a tm o s p h e re -s u p p ly in g  re s p ira to rs  (F ig u re  8-1 ) a n d  
c o n s is t o f tw o  ty p e s :

•  Seff-contained breathing apparatus (SCBAs) w h ic h  
s u p p ly  a ir  fro m  a  s o u rc e  c a rrie d  b y  th e  u se r.

•  Suppfted-air respirators (SARs) w h ic h  s u p p ly  a ir 
fro m  a  s o u rc e  lo c a te d  so m e  d is ta n c e  a w a y  a n d  
c o n n e c te d  to  th e  u s e r b y  an  a ir-lin e  h o s e  
S u p p lie d -p ir re s p ira to rs  a re  s o m e tim e s  re fe rre d  to  
a s  a ir-lin e  re s p ira to rs .

Air-purifying respirators {F ig u re  8 -2 ), o n  th e  o th e r h a n d , 
d o  n o t h ave  a s e p a ra te  a ir s o u rc e  In s te a d , th e y  u tiliz e  
a m b ie n t a ir w h ic h  is  " p u r if ie d "  th ro u g h  a  filte r in g  
e le m e n t p rio r  to  in h a la tio n .

S C B A s, S A R s, a n d  a ir-p u rify in g  re s p ira to rs  a re  fu rth e r 
d iffe re n tia te d  b y  th e  ty p e  o f a ir  flo w  s u p p lie d  to  th e  
fa c e p ie c e :

•  fbsitive-pressure respirators m a in ta in  a  p o s itiv e  p re s ­
s u re  in  th e  fa c e p ie c e  d u rin g  b o th  in h a la tio n  a n d  e x h a ­
la tio n . T h e  tw o  m a in  ty p e s  o f p o s itiv e -p re s s u re

re s p ira to rs  a re  p re ssu re -d e m a n d  a n d  c o n tin u o u s  flo w . 
In  p re ssu re -d e m a n d  re s p ira to rs , a p re s s u re  re g u la to r 
a n d  an  e x h a la tio n  v a lv e  o n  th e  m a s k  m a in ta in  th e  
m a s k 's  p o s itiv e  p re s s u re  e x c e p t d u rin g  h ig h  b re a th ­
in g  ra te s . I f  a le a k  d e v e lo p s  in  a p re ssu re -d e m a n d  
re s p ira to r, th e  re g u la to r se n d s  a c o n tin u o u s  flo w  o f 
d e a n  a ir in to  th e  fa c e p ie c e  p re v e n tin g  p e n e tra tio n  b y  
c o n ta m in a te d  a m b ie n t a ir. C o n tin u o u s -flo w  re s p ira ­
to rs  ( in c lu d in g  s o m e  S A R s a nd  a ll p o w e re d  a ir- 
p u rify in g  re s p ira to rs  (P A P R sl) se n d  a  c o n tin u o u s  
s tre a m  o f a ir  in to  th e  fa c e p ie c e  a t ad tim e s . W ith  
S A R s, th e  c o n tin u o u s  flo w  o f a ir  p re v e n ts  in filtra tio n  
b y  a m b ie n t a ir, b u t u se s  th e  a ir  s u p p ly  m u ch  m o re  
ra p id ly  th a n  w ith  p re ssu re -d e m a n d  re s p ira to rs . 
P ow ered  a ir-p u rify in g  re s p ira to rs  (P A P R s) a re  o p e r­
a te d  in  a  p o s itiv e -p re s s u re  c o n tin u o u s -flo w  m o d e  
u tiliz in g  filte re d  a m b ie n t a ir. (H o w e ve r, a t m a x im a l 
b re a th in g  ra te s , a  n e g a tiv e  p re s s u re  m a y  b e  c re a te d  
in  th e  fa c e p ie c e  o f a RAPR.)

•  Negative-pressure respirators d ra w  a ir in to  th e  
fa c e p ie c e  v ia  th e  n e g a tiv e  p re s s u re  c re a te d  b y  u s e r 
in h a la tio n . T h e  m a in  d is a d v a n ta g e  o f n e g a tiv e - 
p re ssu re  re s p ira to rs  is  th a t i f  a n y  le a k s  d e v e lo p  in  th e  
s y s te m  ( i.e , a  c ra c k  in  th e  h o se  o r an  ill- f it t in g  m a sk  
o r fa c e p ie c e ), th e  u s e r d ra w s  c o n ta m in a te d  a ir  in to  
th e  fa c e p ie c e  d u rin g  in h a la tio n .

W h e n  a tm o s p h e re -s u p p ly in g  re s p ira to rs  a re  u se d , o n ly  
th o s e  o p e ra te d  in  th e  p o s itiv e -p re s s u re  m o d e  a re  re c o m ­
m e n d e d  fo r  w o rk  a t h a za rd o u s  w a s te  s ite s . T ab le  8 -2  lis ts  
th e  re la tiv e  a d v a n ta g e s  a n d  d is a d v a n ta g e s  o f S C B A s, 
S A R s. a n d  a ir-p u rify in g  re s p ira to rs .

D iffe re n t ty p e s  o f fa c e p ie c e s  a re  a v a ila b le  fo r  u se  w ith  
th e  v a rio u s  ty p e s  o f re s p ira to rs . T h e  ty p e s  g e n e ra lly  u se d  
a t h a za rd o u s  w a s te  s ite s  a re  fu ll fa c e p ie c e s  a n d  h a lf 
m asks .

•  FuH-facepiece masks c o v e r th e  fa c e  fro m  th e  h a irlin e  
to  b e lo w  th e  c h in . T h e y  p ro v id e  eye  p ro te c tio n .

•  H alf masks c o v e r th e  fa c e  fro m  b e lo w  th e  c h in  to  
o v e r th e  n o se  a n d  d o  n o t p ro v id e  eye  p ro te c tio n .

F edera l re g u la tio n s  re q u ire  th e  u se  o f re s p ira to rs  th a t have  
b e e n  te s te d  a nd  a p p ro v e d  b y  th e  M in e  S a fe ty  a n d  H e a lth  
A d m in is tra tio n  (M S H A ) a n d  N IO S H . T e s tin g  p ro c e d u re s  
a re  d e s c rib e d  in  3 0  CFR  P a rt 11. A p p ro v a l n u m b e rs  a re
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Suppfied-air respirator, full facepiece
H g u rtt 8 *1 . T ypes o f A tm o s p h e re -S u p p ly in g  R e s p ira to rs .

Powered air-purifying respirator, Full-facepiece, Full-facepiece,half-mask chin-mounted canister harness-mounted canister
B g u ra  8 -2 . T ype s  o f  M r-P u rify in g  R e s p ira to rs .



P ersonal P ro te c tive  E qu ipm en t

%bte 8-2. Relative Advantages and Disadvantages of Respiratory Protective Equipment

TYPE OF RESPIRATOR ADVANTAGES DISADVANTAGES

ATM OSPHERE-SUPpm NG 

S e lf-C on ta ined  
B rea th ing  A pparatus 
C8C8A)

fba ttive -P resaure
lu p pBsd  A ir Respi rato« 
IS A A ) (abo  ceded 
a ir-fine  resp ira to r)

> P rovides th e  h ighest availab le leve l o f 
p ro te c tio n  aga inst a irborne  contam inants 
end oxygen deficiency.

' P rovides th e  h ighest availab le level o f pro­
te c tio n  under strenuous w o rk cond itions.

1 Enables longer w o rk  periods than  an SC8A.

1 Less b u lky  and heavy th a n  a SC8A.
SAR equ ipm ent w e ighs less than  5  pounds 
lo r around 15 pounds i f  escape SC8A pro­
ta c tio n  is  included).

> Protect s  aga inst m ost a irborne 
contam inants.

•  Bulky, heavy (up to  3 5  pounds).

•  F in ite  a ir supp ly lim its  w o rk  dura tion .

•  M ay im pa ir m ovem ent in  con fined  spaces.

•  N ot approved fo r use in  atm ospheres 
im m edia te ly dangerous to  fife  o r hea lth  
(IDLH) o r in  oxygen-de fic ien t atm ospheres 
unless equipped w ith  an em ergency egress 
u n it such as an escape-only SC&A th a t can 
provide im m ediate em ergency resp ira to ry 
p ro tec tion  in  case o f air-Kne fa ilu re .

•  Im pairs m ob ility .

•  M SHA/N IO SH c e rtific a tio n  fim its  hose 
leng th  to  3 0 0  fe e t {90  m eters).

•  A s th e  leng th  o f the  hose is increased, the  
m inim um  approved a ir flo w  m ay n o t be 
delivered a t the  facepiece.

•  A ir fine  is  vu lnerable to  dam age chem ical 
con tam ina tion , and degradation . Decon­
tam ina tion  o f hoses m ay be d iffic u lt.

•  W orker m ust retrace steps to  leave w o rk  
area.

•  Requires sup e rv is io n / 
m on ito ring  o f the  a ir supp ly line.

AR-FURJFYM Q

A ir-P u rify in g  R esphator 
in c lu d in g  pow ered 
a ir-p u rify in g  «aspirators 
[PAPRsll

•  Enhanced m o b ility

•  L igh te r in  w e ig h t than  an SCBA. G enerally 
w e igh ts  2  pounds (1 kg) o r less (except fo r 
RfcPRsl.

C annot be used in  IDLH o r oxygerv-defieient 
atm ospheres (less than  19.5 percent 
oxygen a t sea leve l).

L im ited  d u ra tion  o f p ro te c tio n . M ay be hard 
to  gauge safe opera ting  tim e  in  fie ld  
cond itions.

O nly p ro tects aga inst sp e c ific  chem icals 
and up to  sp e c ific  concentra tions.

Use requires m on ito ring  o f con tam inant 
and oxygen levels.

Can o n ly  be used (1) aga inst gas and vapor 
con tam inants w ith  adequate w arn ing 
properties, o r (2 ) fo r sp e c ific  gases o r 
vapors provided th a t the  service  is  know n 
and a sa fe ty  fa c to r is applied o r if  the  u n it 
has an ESU (end-o f-se rv ice -life  ind ica to r).

d e a r ly  w r itte n  o n  a ft a p p ro v e d  re s p ira to ry  e q u ip m e n t 
h o w e v e r, n o t a ll re s p ira to ry  e q u ip m e n t th a t la  m a rk e te d  is  
a p p ro v e d , R w io d tc a lty , N IO S H  p u b lis h e s  a  K s t. e n title d  
NIOSH C ertified Equipment List o f a ll a p p ro v e d  re s p ira to rs  
a n d  re s p ira to ry  c o m p o n e n ts  [1 L

Protection factor
T h e  le v e l o f  p ro te c tio n  th a t c a n  b e  p ro v id e d  b y  a  re s p ira ­
to r  la  in d ic a te d  b y  th e  re s p ira to ria  p ro te c tio n  fa c to r. T h is  
n u m b e r, w h ic h  is  d e te rm in e d  e x p e rim e n ta lly  b y  m e a s u r­
in g  fa c e p ie c e  aea f a n d  e x h a la tio n  v a lv a  le a ka g e , in d ic a te s  
th e  re la tiv e  d iffe re n c e  In  c o n c e n tra tio n s  o f a u b s ta n c e s  
o u ts id e  a n d  in s id e  th e  fa c e p ie c e  th a t c a n  b e  m a in ta in e d  
b y  th e  re s p ira to r. F o r e xa m p le , th e  p ro te c tio n  fa c to r  fo r  
fu ll- fa c e p ie c e  a ir-p u r ify in g  re s p ira to rs  ie  6 0 . T h is  m e a n s , 
th e o re tic a lly , th a t w o rk e rs  w e a rin g  th e s e  re s p ira to rs  
s h o u ld  b e  p ro te c te d  in  a tm o s p h e re s  c o n ta in in g  c h e m ic a ls  
a t c o n c e n tra tio n s  th a t a ra  u p  to  BO tim e s  h ig h e r th a n  th e

a p p ro p ria te  lim its . O ne s o u rc e  o f p ro te c tio n  fa c to rs  fo r  
v a rio u s  ty p e s  o f a tm o s p h e re -s u p p ly in g  (S C B A  a n d  S A R ) 
a n d  a ir-p u rify in g  re s p ira to rs  c a n  be  fo u n d  in  A m e ric a n  
N a tio n a l S ta n d a rd s  In s titu te  (A N S I) s ta n d a rd  A N S I 
Z 8 8 .2 -1 9 8 0 .

A t s ite s  w h e re  th e  id e n tity  a n d  c o n c e n tra tio n  o f c h e m i­
c a ls  in  a ir  a re  k n o w n , a  re s p ira to r s h o u ld  be  s e le c te d  w ith  
a  p ro te c tio n  fa c to r  th a t is  s u ffic ie n tly  h ig h  to  e n s u re  th a t 
th e  w e a re r w ill n o t be  e xp o se d  to  th e  c h e m ic a ls  a b ove  
th e  a p p lic a b le  lim its . T h e se  lim its  in c lu d e  th e  A m e ric a n  
C o n fe re n c e  o f G o v e rn m e n ta l In d u s tr ia l H y g ie n is ts ’ 
T h re s h o ld  L im it V a lu e s  (T LV s). O S H A 's  P e rm iss ib le  
E xp o su re  L im its  (P E Ls). a n d  th e  N IO S H  R e co m m e n d e d  
E xp o su re  L im its  (R ELs) (see  T ab le  6 -4  in  C h a p te r 6 ). 
T h e s e  fim its  a re  d e s ig n e d  to  p ro te c t m o s t w o rk e rs  w h o  
m a y  b e  e xp o se d  to  c h e m ic a ls  d a y  a fte r  d a y  th ro u g h o u t 
th e ir  w o rk in g  life . T h e  O S H A  PELs a re  le g a lly  e n fo rc e a b le  
e x p o s u re  lim its , a n d  a re  th e  m in im u m  lim its  o f p ro te c tio n  
th a t m u s t b e  m e t.
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h  s h o u ld  be  re m e m b e re d  th a t th e  p ro te c tio n  p ro v id e d  b y  
a  re s p ira to r ca n  be  co m p ro m is e d  in  se ve ra l s itu a tio n s , 
m o s t n o ta b ly , (1) i f  a  w o rk e r h a s  a h ig h  b re a th in g  ra te ,
(2 ) i f  th e  a m b ie n t te m p e ra tu re  is  h ig h  o r to w , o r (3 ) i f  th e  
w o rk e r h a s  a  p o o r fa c e p ie c e -to -fa c e  se a l. A t h ig h  b re a th ­
in g  ra te s , p o s itiv e -p re s s u re  S C B A s and  S A R s m a y  n o t 
m a in ta in  p o s itiv e  p re ssu re  fo r  b rie f p e rio d s  d u rin g  p e a k  
in h a la tio n . A ls o , a t h ig h  w o rk  ra te s , e x h a la tio n  v a lv e s  m ay 
le a k . C o n s e q u e n tly , p o s itiv e -p re s s u re  re s p ira to rs  w o rk in g  
a t h ig h  flo w  ra te s  m a y  o ffe r  le s s  p ro te c tio n  th a n  w h e n  
w o rk in g  a t n o rm a l ra te s .

A  s im ila r re d u c tio n  in  p ro te c tio n  m a y  re s u lt fro m  h ig h  o r 
lo w  a m b ie n t te m p e ra tu re s . F or exam p le ; a t h ig h  te m p e ra ­
tu re s  e x c e s s iv e  s w e a t m a y  ca u se  a b re a k  in  th e  fa c e -to - 
fa c e p ie c e  se a t. A t v e ry  lo w  te m p e ra tu re s , th e  e x h a la tio n  
v a lv e  a n d  re g u la to r m a y  b e co m e  ic e -d o g g e d  d u e  to  m o is ­
tu re  in  th e  b re a th  and  a ir. L ike w ise , a p o o r fa c e p ie c e  se a l 
— d u e  to  s u c h  fa c to rs  a s fa c ia l h a ir, m is s in g  te e th , s c a rs , 
la c k  o f o r im p ro p e r F it te s tin g , e ta —c a n  re s u lt in  th e  
p e n e tra tio n  o f a ir c o n ta m in a n ts .

S e tf-C o n ta in e d  B re a th in g  A p p a ra tu s  (S C B A )

A  s e lf-c o n ta in e d  b re a th in g  a p p a ra tu s  (S C B A ) u s u a lly  c o n ­
s is ts  o f a fa c e p ie c e  c o n n e c te d  b y  a h o se  and  a re g u la to r 
to  an  a ir s o u rc e  (co m p re sse d  a ir, co m p re s s e d  o x y g e n , o r 
an  o x y g e n -g e n e ra tin g  c h e m ic a l) c a rrie d  b y  th e  w e a re r 
(see F ig u re  8 -1 ). O n ly  p o s itiv e -p re s s u re  S C B A s a re  re c o m ­
m en d e d  fo r  e n try  in to  a tm o s p h e re s  th a t a re  im m e d ia te ly  
d a n g e ro u s  to  life  and  h e a lth  (ID LH ). S C B A s o ffe r  p ro te c ­
tio n  a g a in s t m o s t ty p e s  and  le v e ls  o f a irb o rn e  c o n ­
ta m in a n ts . H o w e ve r, th e  d u ra tio n  o f th e  a ir s u p p ly  is  an  
im p o rta n t p la n n in g  fa c to r  in  S C B A  use  (see  PPE Use la te r 
in  th is  c h a p te r). T h is  is  lim ite d  b y  th e  a m o u n t o f a ir c a r­
rie d  and  its  ra te  o f c o n s u m p tio n . A ls o , S C B A s a re  b u lk y  
a nd  he a vy, th u s  th e y  in c re a s e  th e  lik e lih o o d  o f h e a t s tre s s  
a n d  m a y  im p a ir m o v e m e n t in  c o n fin e d  sp a ce s . G e n e ra lly , 
o n ly  w o rk e rs  h a n d lin g  h a za rd o u s  m a te ria ls  o r o p e ra tin g  in  
c o n ta m in a te d  zo n e s  re q u ire  S C B A s. U n d e r M S H A  re g u la ­
tio n s  in  3 0  CFR P a rt 1 1 .7 0 (a ), S C B A s m a y  b e  a p p ro ve d
(1) fo r  e sca p e  o n ly , o r (2 ) fo r  b o th  e n try  in to  a n d  e sca p e  
fro m  a h a za rd o u s  a tm o s p h e re . T he  ty p e s  o f S C B A s and  
th e ir  re la tiv e  a d v a n ta g e s  a nd  d is a d v a n ta g e s  a re  d e s c rib e d  
in  T ab le  8 -3 .

la  M e 8 -3 . T ypes o f S e lf-C o n ta in e d  B re a th in g  A p p a ra tu s  (S C B A )

TYPE DESCRIPTION ADVANTAGES DISADVANTAGES COMMENTS

ENTRY-AND-ESCAPE SC8A 

O pen-C ircu it SC8A

Q o se d-C kcu it SCBA 
(R ebroather)

Supplies dean  a ir to  
the  w earer from  a 
cylinder. W earer 
exhales a ir d ire c tly  to  
th e  atm osphere.

These devices recycle 
exhaled gases (CO*.
Os, and n itrogen) by 
rem oving CO* w ith  an 
a lkaline scrubber and 
replenishing th e  con ­
sumed oxygen w ith  
oxygen from  a liq u id  o r 
gaseous source.

Operated in a p os itive - 
pressure mode, open- 
tirc u rt SCBAs provide 
th e  h ighest resp ira to ry 
p ro tec tion  cu rre n tly  
ava ilab le  A  w arning 
alarm  signals w hen on ly 
2 0  to  25  percent o f the  
a ir supp ly rem ains.

Longer operating tim e  
(up to  4  hours), and 
lig h te r w e ig h t (21 to  
3 0  lbs [9 .5  to  13.6 kg]) 
than  open-c ircu it 
apparatus.

A  w arning alarm  signals 
w hen o n ly  2 0  to  25  
pe rcen t o f the  oxygen 
supp ly rem ains.

O xygen supp ly is 
depleted before th e  C O j 
sorben t scrubber supply, 
thereby p ro tec ting  the  
w earer from  C 0 2 
breakthrough.

S horter operating tim e  
(3 0  to  6 0  m inutes) and 
heavier w e igh t (up to  35 
lbs  (13.6 kg ]) than  a 
c lo se d -c ircu it SCBA.

A t very co ld  tem pera­
tu res. scrubber e ffi­
ciency m ay be reduced 
and CO t breakthrough 
m ay occur.
U n its reta in  the  heat 
no rm a lly exchanged in 
exha la tion  and generate 
hea t m th e  CO* scrub­
b ing operations, adding 
to  the  danger o f heat 
s tress. A u x ilia ry  coo ling  
devices m ay be 
required.
W hen w orn  ou ts ide  an 
encapsu la ting  surt, the  
breath ing bag m ay be 
perm eated by chem i­
cals, con tam ina ting  the  
breath ing apparatus and 
the  respirable air. 
D econtam ination o f th e  
breath ing bag m ay be 
d iff ic u lt

The 3 0 - to  60-m inu te  
opera ting  tim e  m ay 
vary depending on the  
size o f th e  a ir tank and 
th e  w ork rate o f the  
ind iv idua l.

F usiti ve-pressure 
c losed-c ircu rt SCBAs 
o ffe r su b stan tia lly  
m ore p ro tec tion  than 
negative-pressure 
u n its , w h ich  are n o t 
recom m ended on haz­
ardous w aste sites. 
W hile  these devices 
m ay be c e rtifie d  as 
c lo se d -c ircu it SCBAs, 
NIOSH cannot c e rtify  
c lo se d -c ircu it SCBAs 
as positive-pressure 
devices due to  lim ita ­
tio n s  in  c e rtific a tio n  
procedures cu rre n tly  
defined in  30  CFR 
Part 11.

ESCAPE-ONLY SCBA Supplies clean a ir to  
th e  w earer from  e ithe r 
an a ir cylinde r o r from  
an oxygen-gene ra ting  
chem ical. Approved fo r 
escape purposes only.

L ig h tw e ig h t (10 pounds 
[4 .5  kg] o r less), low  
bu lk, easy to  carry.

A vailab le in  pressure- 
dem and and c o n tin ­
uous-flow  m odes.

C annot be used fo r 
en try.

P rovides o n ly  5 to  15 
m inutes o f resp ira to ry 
p ro te c tio n , depending 
on the  m odel and 
w earer breath ing rate.
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E sc a p e -o n ly  S C B A s a re  fre q u e n tly  c o n tin u o u s -flo w  
d e v ic e s  w ith  h o o d s  th a t c a n  b e  d o n n e d  to  p ro v id e  
im m e d ia te  e m e rg e n cy  p ro te c tio n . E m p lo ye rs  s h o u ld  p ro ­
v id e  a n d  e n s u re  th a t e m p lo ye e s  c a n y  a n  e sca p e  SC  BA 
w h e re  s u c h  e m e rg e n c y  p ro te c tio n  m a y  b e  n e ce ssa ry .

E n try *a n d -e s c a p e  SC B A re s p ira to rs  g iv e  w o rk e rs  
u n te th e re d  a c c e s s  to  n e a rly  a ll p o rtio n s  o f th e  w o rk s ite ; 
b u t d e c re a se  w o rk e r m o b ility , p a rtic u la r ly  in  c o n fin e d  
a re a s , d u e  to  b o th  th e  b u lk  a n d  w e ig h t o f  th e  u n its . T h e ir 
u se  is  p a rtic u la r ly  a d v is a b le  w h e n  d e a lin g  w ith  u n id e n ti­
fie d  a n d  u n q u a n tifie d  a irb o rn e  c o n ta m in a n ts . T h e re  a re  
tw o  ty p e s  o f e n try -a n d -e s c a p e  S C B A s: (1) o p e n -c irc u it 
a n d  (2 ) c lo s e d -c irc u it. In  a n  o p e n -c irc u it S C B A , a ir  is  
e x h a le d  d ire c tly  in to  th e  a m b ie n t a tm o s p h e re . In  a c lo s e d - 
c irc u it S C B A , e xh a le d  a ir  is  re c y c le d  b y  re m o v in g  th e  c a r­
b o n  d io x id e  w ith  a n  a lk a lin e  s c ru b b e r a n d  b y  re p le n is h in g  
th e  co n s u m e d  o x y g e n  w ith  o x y g e n  fro m  a  s o lid , liq u id , o r 
g a se o u s  so u rce :

A s  re q u ire d  b y  M S H A /N IO S H  3 0  CFR  ta r t  11 .80 , a ll c o m ­
p re sse d  b re a th in g  gas c y lin d e rs  m u s t m e e t m in im u m  U S . 
D e p a rtm e n t o f  T ra n s p o rta tio n  re q u ire m e n ts  fo r  in te rs ta te  
s h ip m e n t. (F o r fu r th e r  in fo rm a tio n , see  4 9  CFR  P a rts  1 7 3  
a n d  1 7 8 .) AJ1 co m p re s s e d  a ir, co m p re s s e d  o x y g e n , liq u id  
a ir, a n d  liq u id  o x y g e n  u se d  fo r  re s p ira tio n  s h a ll b e  o f  h ig h  
p u r ity  a n d  m u s t m e e t a ll re q u ire m e n ts  o f O S H A  2 9  CFR 
ta r t  1 9 1 0 .1 3 4 (d ). In  a d d itio n , b re a th in g  a ir  m u s t m e e t o r 
e xce e d  th e  re q u ire m e n ts  o f G rade  D  b re a th in g  a ir  as 
s p e c ifie d  in  th e  C o m pre sse d  G as A s s o c ia tio n  p a m p h le t 
G -7.1  a n d  A N S I Z 8 6 .1 -1 9 7 3 .

K ey q u e s tio n s  to  a sk w h e n  c o n s id e rin g  w h e th e r an  S C B A  
is  a p p ro p ria te  a re :

•  Is  th e  a tm o s p h e re  ID LH  o r  is  i t  lik e ly  to  b e co m e  
ID LH ?  I f  y e s , a  p o s itiv e -p re s s u re  S C B A  s h o u ld  b e  
u se d . A  p o s itiv e 'p re s s u re  SA R  w ith  a n  e sca p e  S C B A  
c a n  a ls o  b e  u se d .

•  Is  th e  d u ra tio n  o f a ir  s u p p ly  s u ffic ie n t fo r  a c c o m p lis h * 
in g  th e  n e c e s s a ry  ta s k s ?  H n o , a la rg e r c y lin d e r 
s h o u ld  b e  u se d , a  d iffe re n t re s p ira to r s h o u ld  be  
c h o s e n , a n d  A x  th e  W o rk  P lan  s h o u ld  b e  m o d ifie d .

•  W ill th e  b u lk  a n d  w e ig h t o f  th e  S C B A  in te rfe re  w ith  
ta s k  p e rfo rm a n c e  o r ca u se  u n n e c e s s a ry  s tre s s ?  I f  
y e s , u se  o f a n  S A R  m a y  be  m o re  a p p ro p ria te  i f  c o n d i­
tio n s  p e rm it.

•  W ill te m p e ra tu re  e ffe c ts  c o m p ro m is e  re s p ira to r e ffe c ­
tiv e n e s s  o r  ca u se  a d d e d  s tre s s  in  th e  w o rk e r?  I f  ye s , 
th e  w o rk  p e rio d  s h o u ld  be  s h o rte n e d  o r th e  m is s io n  
p o s tp o n e d  u n til th e  te m p e ra tu re  c h a n g e s .

S u p p fie d -A ir  R e s p ira to rs  (S A R s )

S u p p lie d -a ir re s p ira to rs  (a lso  k n o w n  a s a ir-fin e  re s p ira to rs ) 
s u p p ly  a ir, n e v e r o x y g e n , to  a  fa c e p ie c e  v ia  a  s u p p ly  lin e  
fro m  a  s ta tio n a ry  s o u rc e  (see  F ig u re  8 -1 ). S A R s a re  a v a ila ­
b le  in  p o s itiv e -p re s s u re  a n d  n e g a tiv e -p re s s u re  m o d e s . 
P re ssu re -d e m a n d  S A R s w ith  e sca p e  p ro v is io n s  p ro v id e  
th e  h ig h e s t le v e l o f p ro te c tio n  (a m o n g  S A R s) a n d  a re  th e  
o n ly  S A R s re co m m e n d e d  fo r  u se  a t h a za rd o u s  w a s te  
s ite s . S A R s a re  n o t re co m m e n d e d  fo r  e n try  in to  ID LH  
a tm o s p h e re s  (M S H A /N IO S H  3 0  C FR  ta r t  11) u n le s s  th e  
a p p a ra tu s  is  e q u ip p e d  w ith  an  e sca p e  S C B A .

T h e  a ir  s o u rc e  fo r  s u p p lie d -a ir re s p ira to rs  m a y  b e  c o m ­
p re sse d  a ir  c y lin d e rs  o r a  c o m p re s s o r th a t p u rifie s  a n d

d e liv e rs  a m b ie n t a ir  to  th e  fa c e p ie c e . S A R s s u ita b le  fo r  
u se  w ith  co m p re s s e d  a ir a re  c la s s ifie d  a s 'H y p e  C "  
s u p p lie d -a ir re s p ira to rs  as d e fin e d  in  M S H A /N IO S H  3 0  
CFR  ta r t  11. AH S A R  c o u p lin g s  m u s t be  in c o m p a tib le  w ith  
th e  o u tle ts  o f  o th e r g a s  s y s te m s  u se d  o n  s ite  to  p re v e n t a 
w o rk e r fro m  c o n n e c tin g  to  an  in a p p ro p ria te  c o m p re sse d  
g a s  s o u rc e  (O S H A  2 9  CFR 1 9 1 0 .1 3 4 [d ]).

S A R s e n a b le  lo n g e r w o rk  p e rio d s  th a n  d o  S C B A s a n d  a re  
le s s  b u lk y . H o w e ve r, th e  a ir  lin e  im p a irs  w o rk e r m o b ility  
a n d  re q u ire s  w o rk e rs  to  re tra c e  th e ir  s te p s  w h e n  le a v in g  
th e  a re a . A ls a  th e  a ir  lin e  is  v u ln e ra b le  to  p u n c tu re  fro m  
ro u g h  o r  s h a rp  s u rfa c e s , c h e m ic a l p e rm e a tio n , d a m a g e  
fro m  c o n ta c t w ith  h e a v y  e q u ip m e n t, a n d  o b s tru c tio n  
fro m  fa llin g  d ru m s , e tc  1o th e  e x te n t p o s s ib le ; a ll s u c h  
h a za rd s  s h o u ld  be  rem o ve d  p r io r  to  u s e  W h e n  in  use ; a ir  
lin e s  s h o u ld  b e  k e p t a s  s h o rt as  p o s s ib le  (3 0 0  fe e t (91 
m e te rs ] is  th e  lo n g e s t a p p ro ve d  h o se  le n g th  fo r  S A R s), 
a n d  o th e r w o rk e rs  a n d  v e h ic le s  s h o u ld  be  k e p t a w a y  fro m  
th e  a ir  lin e .

T h e  u se  o f a ir  c o m p re s s o rs  a s  th e  a ir  s o u rc e  fo r  a n  S A R  
a t a h a za rd o u s  w a s te  s ite  is  s e v e re ly  lim ite d  b y  th e  sam e  
c o n c e rn  th a t re q u ire s  w o rk e rs  to  w e a r re s p ira to rs : th a t is , 
th e  q u e s tio n a b le  q u a lity  o f th e  a m b ie n t a ir. O n s ite  c o m ­
p re s s o r u se  is  lim ite d  b y  O S H A  s ta n d a rd s  (2 9  CFR  ta r t  
1 9 1 0 .1 3 4 [d l).

K e y  q u e s tio n s  to  a s k  w h e n  c o n s id e rin g  S A R  u se  a re :

•  Is  th e  a tm o s p h e re  ID LH  o r lik e ly  to  b e co m e  ID LH ?  I f  
ye s . an  S A R /S C B A  c o m b in a tio n  o r  S C 8 A  s h o u ld  be
u se d .

•  W ill th e  h o se  s ig n ific a n tly  im p a ir w o rk e r m o b ility ?  I f  
ye s , th e  w o rk  ta s k  s h o u ld  b e  m o d ifie d  o r o th e r 
re s p ira to ry  p ro te c tio n  s h o u ld  b e  u se d .

•  Is  th e re  a d a n g e r o f th e  a ir  lin e  b e in g  d a m a g e d  o r 
o b s tru c te d  (e g ., b y  h e a vy  e q u ip m e n t, fa llin g  d ru m s , 
ro u g h  te rra in , o r  s h a rp  o b je c ts ) o r p e rm e a te d  a n d /o r 
d e g ra d e d  b y  c h e m ic a ls  (e g ., b y  p o o ls  o f c h e m ic a ls )?  
I f  ye s , e ith e r th e  h a za rd  s h o u ld  b e  re m o ve d  o r 
a n o th e r fo rm  o f  re s p ira to ry  p ro te c tio n  s h o u ld  be 
u se d .

•  I f  a  c o m p re s s o r is  th e  a ir  s o u rce ; is  i t  p o s s ib le  fo r  a ir­
b o rn e  c o n ta m in a n ts  to  e n te r th e  a ir  s y s te m ?  I f  ye s , 
h ave  th e  c o n ta m in a n ts  b e e n  id e n tifie d  a n d  a re  e f f i­
c ie n t f ilte rs  a n d /o r s o rb e n ts  a v a ila b le  th a t a re  ca p a b le  
o f re m o v in g  th o s e  c o n ta m in a n ts ?  I f  n o , e ith e r 
c y lin d e rs  s h o u ld  b e  u se d  a s th e  a ir  s o u rc e  o r a n o th e r 
fo rm  o f re s p ira to ry  p ro te c tio n  s h o u ld  b e  u se d .

•  C an  o th e r w o rk e rs  a n d  v e h ic le s  th a t m ig h t in te rfe re  
w ith  th e  a ir  lin e  b e  k e p t a w a y  fro m  th e  a rea?  I f  no ; 
a n o th e r fo rm  o f re s p ira to ry  p ro te c tio n  s h o u ld  be 
u se d .

C o m b in a tio n  S C B A /S A R

A  re la tiv e ly  n e w  ty p e  o f  re s p ira to ry  p ro te c tio n  is  a v a ila b le  
th a t u se s  a  re g u la to r to  c o m b in e  th e  fe a tu re s  o f a n  S C B A  
w ith  an  S A R . T h e  u s e r ca n  o p e ra te  th e  re s p ira to r in  th e  
S C B A  o r  S A R  m od e , th ro u g h  e ith e r th e  m a n u a l o r a u to ­
m a tic  s w itc h in g  o f  a ir  so u rce s . T h is  ty p e  o f  re s p ira to r 
a llo w s  e n try  in to  a n d  e x it fro m  a n  a rea  u s in g  th e  s e lf-  
c o n ta in e d  a ir  s u p p ly , a s  w ed  a s  e x te n d e d  w o rk  p e rio d s  
w ith in  a  c o n ta m in a te d  a rea  w h ile  c o n n e c te d  to  th e  a ir
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lin e  I t  is  p a rtic u la r ly  a p p ro p ria te  fo r  s ite s  w h e re  w o rk e rs  
m u s t tra v e l a n  e x te n d e d  d is ta n c e  to  a w o rk  a rea  w ith in  a  
h o t zone  a nd  re m a in  w ith in  th a t a re a  fo r  re la tiv e ly  lo n g  
w o rk  p e rio d s  (e g ., d ru m  s a m p lin g ). In  s u c h  s itu a tio n s , 
w o rk e rs  w o u ld  e n te r th e  s ite  u s in g  th e  S C B A  m ode , c o n ­
n e c t to  th e  a ir  fin e  d u rin g  th e  w o rk  p e rio d , a n d  s h if t  b a c k  
to  th e  S C B A  m o d e  to  le a ve  th e  s ite .

T h e  c o m b in a tio n  S C B A /S A R  s h o u ld  n o t b e  c o n fu s e d  w ith  
an  S A R  w ith  e sca p e  p ro v is io n s . T h e  p rim a ry  d iffe re n c e  is  
th e  le n g th  o f a ir tim e  p ro v id e d  b y  th e  S C B A ; th e  c o m b in a ­
tio n  s y s te m  p ro v id e s  u p  to  6 0  m in u te s  o f s e lf-c o n ta in e d  
a ir, w h e re a s  th e  e sca p e  S C B A  c o n ta in s  m u c h  le s s  a ir. 
g e n e ra lly  e n o u g h  fo r  o n ly  5  m in u te s . N IO S H  c e rtific a tio n  
o f th e  c o m b in a tio n  u n it a llo w s  u p  to  2 0  p e rc e n t o f th e  
a v a ila b le  a ir  tim e  to  be  u se d  d u rin g  e n try , w h ile  th e  S A R  
w ith  e sca p e  p ro v is io n  is  c e rtifie d  fo r  e s c a p e  o n ly .

A ir - P u r ify in g  R e s p ira to rs

A ir-p u r ify in g  re s p ira to rs  c o n s is t o f a fa c e  p ie c e  a nd  an  a ir- 
p u rify in g  d e v ic e ; w h ic h  is  e ith e r a  re m o va b le  c o m p o n e n t 
o f th e  fa c e p ie c e  o r a n  a ir-p u rify in g  a p p a ra tu s  w o rn  o n  a 
b o d y  h a rn e s s  a n d  a tta c h e d  to  th e  fa c e p ie c e  b y  a c o r­
ru g a te d  b re a th in g  h o se  (see  F ig u re  8 -2 ). A ir -p u r ify in g  
re s p ira to rs  s e le c tiv e ly  rem o ve  s p e c ific  a irb o rn e  c o n ­
ta m in a n ts  (p a rtic u la te s , g a se s , v a p o rs , fu m e s ) fro m  
a m b ie n t a ir  b y  f iltr a t io n , a b s o rp tio n , a d s o rp tio n , o r  c h e m i­
c a l re a c tio n s . T h e y  a re  a p p ro ve d  fo r  u se  in  a tm o s p h e re s  
c o n ta in in g  s p e c ific  c h e m ic a ls  u p  to  d e s ig n a te d  c o n c e n tra ­
tio n s , and not for tDLH atmospheres. A ir -p u r ify in g  re s ­
p ira to rs  h ave  lim ite d  u se  a t h a za rd o u s  w a s te  s ite s  and  
c a n  b e  u se d  o n ly  w h e n  th e  a m b ie n t a tm o s p h e re  c o n ta in s  
s u ffic ie n t o xy g e n  (1 9 .5  p e rc e n t) (3 0  CFR  P a rt 1 1 .9 0 [a ]). 
Tab le  8 -4  fis ts  c o n d itio n s  th a t m a y  e x c lu d e  th e  u se  o f  a ir- 
p u rify in g  re s p ira to rs .

T ab le  8 -4 . C o n d itio n s  T h a t E xc tu d e  o r M a y  E xc lu d e  U se  o f 
A ir-P U rify in g  R e s p ira to rs

•  O xygen d e fic ie n cy

•  IDLH concentra tions o f sp e c ific  substances.

•  E ntry in to  an unventila ted  or con fined  area w here the  exposure 
co n d itio ns  have n o t been characterized.

•  Presence o r p o te n tia l presence o f u n id e n tifie d  con tam inants.

•  C ontam inant concentra tions are unknow n o r exceed designated 
m axim um  use concentra tion  (s).

•  Id e n tifie d  gases o r vapors have inadequate w arn ing  p roperties and 
th e  sorben t service  life  Is n o t know n and the u n it has no 
end-o f-serv ice -fife  (ESU) ind ica to r.

•  H igh re la tive  h u m id ity  (m ay reduce th e  p ro te c tio n  o ffe re d  by th e  
sorbent).

A ir -p u r ify in g  re s p ira to rs  u s u a lly  o p e ra te  o n ly  in  th e  
n e g a tiv e -p re s s u re  m od e  e x c e p t fo r  p o w e re d  a ir-p u rify in g  
re s p ira to rs  (P A P R s) w h ic h  m a in ta in  a  p o s itiv e  fa c e p ie c e  
p re ssu re  (e x c e p t a t m a x im a l b re a th in g  ra te s ). T h e re  a re  
th re e  ty p e s  o f a ir-p u rify in g  d e v ic e s : (1) p a rtic u la te  filte rs ;
(2 ) c a rtr id g e s  a nd  c a n is te rs , w h ic h  c o n ta in  s o rb e n ts  fo r  
s p e c ific  g a se s  and  v a p o rs ; and  (3 ) c o m b in a tio n  d e v ic e s . 
T h e ir e ffic ie n c ie s  v a ry  c o n s id e ra b ly  e ven  fo r  c lo s e ly  
re la te d  m a te ria ls  [2 ].

C a rtrid g e s  u s u a lly  a tta c h  d ire c tly  to  th e  re s p ira to r 
fa c e p ie c e . T h e  la rg e r-v o lu m e  c a n is te rs  a tta c h  to  th e  c h in

o f th e  fa c e p ie c e  o r  a re  c a rrie d  w ith  a  h a rn e ss  a n d  
a tta c h e d  to  th e  fa c e p ie c e  b y  a b re a th in g  tu b e . C o m b in a ­
tio n  c a n is te rs  a n d  c a rtr id g e s  c o n ta in  la y e rs  o f d iffe re n t 
s o rb e n t m a te ria ls  and  re m o ve  m u ltip le  c h e m ic a ls  o r  
m u ltip le  c la s s e s  o f c h e m ic a ls  fro m  th e  a m b ie n t a ir. 
T h o u g h  a p p ro v e d  a g a in s t m o re  th a n  o n e  s u b s ta n c e , th e s e  
c a n is te rs  a nd  c a rtr id g e s  a re  te s te d  in d e p e n d e n tly  a g a in s t 
s in g le  s u b s ta n c e s . T h u s , th e  e ffe c tiv e n e s s  o f th e s e  
c a n is te rs  a g a in s t tw o  o r  m o re  s u b s ta n c e s  h a s  n o t been  
d e m o n s tra te d , f ilte r s  m a y  a ls o  b e  c o m b in e d  w ith  c a r­
tr id g e s  to  p ro v id e  a d d itio n a l p ro te c tio n  a g a in s t p a rtic u ­
la te s . A  n u m b e r o f s ta n d a rd  c a rtr id g e s  a n d  c a n is te rs  a re  
c o m m e rc ia lly  a va ila b le . T h e y  a re  c o lo r-c o d e d  to  in d ic a te  
th e  g e n e ra l c h e m ic a ls  o r  c la s s e s  o f c h e m ic a ls  a g a in s t 
w h ic h  th e y  a re  e ffe c tiv e  (2 9  CFR  P a rt 1 9 1 0 .1 3 4 (g )).

M S H A  a n d  N IO S H  h ave  g ra n te d  a p p ro v a ls  fo r  m a n u fa c ­
tu re rs ' s p e c ific  a s s e m b lie s  o f a ir-p u rify in g  re s p ira to rs  fo r  a 
lim ite d  n u m b e r o f s p e c ific  c h e m ic a ls . R e s p ira to rs  s h o u ld  
b e  u se d  o n ly  fo r  th o s e  s u b s ta n c e s  fo r  w h ic h  th e y  have  
b e e n  a p p ro v e d . U se  o f a  s o rb e n t s h a ll n o t b e  a llo w e d  
w h e n  th e re  is  re a s o n  to  s u s p e c t th a t i t  d o e s  n o t p ro v id e  
a d e q u a te  s o rp tio n  e ffic ie n c y  a g a in s t a  s p e c ific  c o n ­
ta m in a n t In  a d d itio n , i t  s h o u ld  b e  n o te d  th a t a p p ro v a l 
te s tin g  is  p e rfo rm e d  a t a g iv e n  te m p e ra tu re  a n d  o v e r a  
n a rro w  ra n g e  o f f lo w  ra te s  a n d  re la tiv e  h u m id itie s  (3 b  
th u s  p ro te c tio n  m a y  b e  c o m p ro m is e d  in  n o n s ta n d a rd  c o n ­
d itio n s . T h e  a s s e m b ly  th a t h a s  b e e n  a p p ro v e d  fay M S H A  
a n d  N IO S H  to  p ro te c t a g a in s t o rg a n ic  v a p o rs  is  te s te d  
a g a in s t o n ly  a  s in g le  c h a lle n g e  s u b s ta n c e ; c a rb o n  te tra c h ­
lo rid e ; its  e ffe c tiv e n e s s  fo r  p ro te c tin g  a g a in s t o th e r 
v a p o rs  h a s  n o t b e e n  d e m o n s tra te d .

M o s t c h e m ic a l s o rb e n t c a n is te rs  a re  im p rin te d  w ith  a n  
e x p ira tio n  d a te . T h e y  m a y  b e  u se d  u p  to  th a t d a te  a s  lo n g  
a s  th e y  w e re  n o t o p e n e d  p re v io u s ly . O n ce  o p e n e d , th e y  
b e g in  to  s o rb  h u m id ity  a n d  a ir  c o n ta m in a n ts  w h e th e r o r  
n o t th e y  a re  in  u s e  T h e ir e ffic ie n c y  a n d  s e rv ic e  life  
d e c re a se s  a n d  th e re fo re  th e y  s h o u ld  b e  u se d  im m e d ia te ly  
C a rtrid g e s  s h o u ld  b e  d is c a rd e d  a fte r  u se  b u t s h o u ld  n o t 
be  u se d  fo r  lo n g e r th a n  o n e  s h if t  o r w h e n  b re a k th ro u g h  
o c c u rs , w h ic h e v e r c o m e s  f i r s t

W h e re  a c a n is te r o r  c a rtr id g e  is  b e in g  u se d  a g a in s t g a se s  
o r  v a p o rs , th e  a p p ro p ria te  d e v ic e  s h a ll be  u se d  o n ly  i f  th e  
c h e m ic a l (s) h ave  “ a d e q u a te  w a rn in g  p ro p e rtie s "  (3 0  CFR 
P a rt 11.150). N IO S H  c o n s id e rs  a s u b s ta n c e  to  h ave  a d e ­
q u a te  w a rn in g  p ro p e rtie s  w h e n  its  o d o r, ta s te , o r  ir r ita n t 
e ffe c ts  a re  d e te c ta b le  a n d  p e rs is te n t a t c o n c e n tra tio n s  
b e lo w  th e  re c o m m e n d e d  e x p o s u re  lim it  (R EL) (see  C h a p ­
te r  6 ). A  s u b s ta n c e  is  c o n s id e re d  to  h ave  p o o r w a rn in g  
p ro p e rtie s  w h e n  its  o d o r o r  ir r ita tio n  th re s h o ld  is  a b o ve  
th e  a p p lic a b le  e x p o s u re  lim it  W a rn in g  p ro p e rtie s  a re  
e s s e n tia l to  s a fe  u se  o f a ir-p u r ify in g  re s p ira to rs  s in c e  th e y  
a llo w  d e te c tio n  o f c o n ta m in a n t b re a k th ro u g h , s h o u ld  i t  
o c c u r. W h ile  w a rn in g  p ro p e rtie s  a re  n o t fo o lp ro o f, 
b e ca u se  th e y  re ly  o n  h u m a n  se n se s  w h ic h  v a ry  w id e ly  
a m o n g  in d iv id u a ls  a n d  in  th e  sa m e  in d iv id u a l u n d e r v a ry ­
in g  c o n d itio n s  (e g ., o lfa c to ry  fa tig u e ), th e y  d o  p ro v id e  
so m e  in d ic a tio n  o f p o s s ib le  s o rb e n t e x h a u s tio n , p o o r 
fa c e p ie c e  f i t  o r  o th e r m a lfu n c tio n s . O S H A  p e rm its  th e  
u se  o f a ir-p u rify in g  re s p ira to rs  fo r  p ro te c tio n  a g a in s t 
s p e c ific  c h e m ic a ls  w ith  p o o r w a rn in g  p ro p e rtie s  p ro v id e d  
th a t (1) th e  s e rv ic e  life  o f th e  s o rb e n t is  k n o w n  a n d  a 
s a fe ty  fa c to r  h a s  b e e n  a p p lie d  o r  (2 ) th e  re s p ira to r h a s  an 
a p p ro ve d  e n d -o f-s e rv ic e -fife  in d ic a to r.
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Selection of Protective Clothing 
and Accessories
In  th is  m a n u a l, p e rs o n a l p ro te c tiv e  c lo th in g  is  c o n s id e re d  
to  b e  a n y  a rtic le  o ffe rin g  s k in  a n d /o r b o d y  p ro te c tio n . I t  
in c lu d e s :

•  F u lly -e n c a p s u la tin g  s u its .

•  N o n -e n c a p s u la tin g  s u its .

•  A p ro n s , le g g in g s , a n d  s le e ve  p ro te c to rs .

•  G lo ve s .

•  F ire fig h te rs ' p ro te c tiv e  c lo th in g .

•  P ro x im ity , o r  a p p ro a c h , g a rm e n ts .

•  B la s t a n d  fra g m e n ta tio n  s u its .

•  C o o lin g  g a rm e n ts .

•  R a d ia tio n -p ro te c tiv e  s u its .

E ach  ty p e  o f  p ro te c tiv e  c lo th in g  h a s  a s p e c ific  p u rp o s e ; 
m any, b u t n o t a ll, a re  d e s ig n e d  to  p ro te c t a g a in s t c h e m i­
c a l e x p o s u re  E xa m p le s  o f p ro te c tiv e  d o th in g  a re  s h o w n  
in  F ig u re  8 -3 . T ab le  8 -5  d e s c rib e s  v a rio u s  ty p e s  o f  p ro te c ­
tiv e  c lo th in g  a v a ila b le ; d e ta ils  th e  ty p e  o f p ro te c tio n  th e y  
o ffe r, a n d  lis ts  th e  fa c to rs  to  c o n s id e r in  th e ir  s e le c tio n  
a n d  u s e  T h is  ta b le  a ls o  d e s c rib e s  a  n u m b e r o f  a c c e s s o ­
r ie s  th a t m ig h t be  u se d  in  c o n ju n c tio n  w ith  a  PPE e n se m ­
b le ; n a m e ly :

■ K n ife

•  F la s h lig h t o r  la n te rn .

•  P e rso n a l lo c a to r b e a co n .

•  fe rs o n a l d o s im e te rs .

•  T w o -w a y  ra d io

•  S a fe ty  b e lts  a n d  lin e s .

S e le c tio n  o f  C h e m ic a l-P ro te c tiv e  d o th in g  (C P C )

C h e m ic a l-p ro te c tiv e  c lo th in g  (C P C ) is  a v a ila b le  in  a v a ri­
e ty  o f m a te ria ls  th a t o ffe r  a  ra n g e  o f p ro te c tio n  a g a in s t 
d iffe re n t c h e m ic a ls . T h e  m o s t a p p ro p ria te  c lo th in g  m a te ­
r ia l w ill d e p e n d  o n  th e  c h e m ic a ls  p re s e n t a n d  th e  ta s k  to  
b e  a c c o m p lis h e d . Id e a lly , th e  ch o s e n  m a te ria l re s is ts  
p e rm e a tio n , d e g ra d a tio n , a n d  p e n e tra tio n . P e rm e a tio n  is  
th e  p ro c e s s  b y  w h ic h  a  c h e m ic a l d is s o lv e s  in  a n d /o r 
m o ve s  th ro u g h  a p ro te c tiv e  c lo th in g  m a te ria l o n  a 
m o le c u la r le v e l, d e g ra d a tio n  is  th e  lo s s  o f o r  c h a n g e  in  
th e  fa b ric 's  c h e m ic a l re s is ta n c e  o r p h y s ic a l p ro p e rtie s  d u e  
to  e x p o s u re  to  c h e m ic a ls , use ; o r  a m b ie n t c o n d itio n s  (e g ., 
s u n lig h t). P e n e tra tio n  is  th e  m o v e m e n t o f c h e m ic a ls  
th ro u g h  z ip p e rs , s titc h e d  se a m s o r  im p e rfe c tio n s  (e g ., 
p in h o le s ) in  a p ro te c tiv e  c lo th in g  m a te r ia l.

S e le c tio n  o f  c h e m ic a l-p ro te c tiv e  d o th in g  is  a  c o m p le x  
ta s k  a n d  s h o u ld  be  p e rfo rm e d  b y  p e rs o n n e l w ith  tra in in g  
a n d  e x p e rie n c e  U n d e r a lf c o n d itio n s , c lo th in g  is  s e le c te d  
b y  e v a lu a tin g  th e  p e rfo rm a n c e  c h a ra c te r is tic s  o f th e  
c lo th in g  a g a in s t th e  re q u ire m e n ts  and  lim ita tio n s  o f th e  
s ite -  a n d  ta s k -s p e c ific  c o n d itio n s . I f  p o s s ib le ; re p re s e n ta ­
t iv e  g a rm e n ts  s h o u ld  b e  in s p e c te d  b e fo re  p u rc h a s e  a n d  
th e ir  u se  a n d  p e rfo rm a n c e  d is c u s s e d  w ith  so m e o n e  w h o  
h a s  e x p e rie n c e  « n th  th e  c lo th in g  u n d e r c o n s id e ra tio n . In  
a ll ca se s , th e  e m p lo y e r is  re s p o n s ib le  fo r  e n s u rin g  th a t 
th e  p e rs o n a l p ro te c tiv e  d o th in g  (a n d  a ll PPE) n e c e s s a ry  to

F ig u re  8 -3 . E xa m p le s  o f P ro te c t i ve  C lo th in g .

p ro te c t e m p lo ye e s  fro m  in ju ry  o r illn e s s  th a t m a y  re s u lt 
fro m  e x p o s u re  to  h a za rd s  a t th e  w o rk  s ite  is  a d e q u a te  a n d  
o f  s a fe  d e s ig n  a n d  c o n s tru c tio n  fo r  th e  w o rk  to  b e  p e r­
fo rm e d  (see  O S H A  s ta n d a rd  2 9  CFR  to r t  19 1 0 .1 3 2 - 
1 9 1 0 .1 3 7 ).

P e rm e a tio n  a n d  » « g ra d a tio n

T h e  s e le c tio n  o f  c h e m ic a l-p ro te c tiv e  d o th in g  d e p e n d s  
g re a tly  u p o n  th e  ty p e  a n d  p h y s ic a l s ta te  o f  th e  c o n ­
ta m in a n ts . T h is  in fo rm a tio n  is  d e te rm in e d  d u rin g  sh e  
c h a ra c te riza tio n  (C h a p te r 6 ). O n ce  th e  c h e m ic a js  have  
b e e n  id e n tifie d , a v a ila b le  in fo rm a tio n  s o u rc e s  s h o u ld  be  
c o n s u lte d  to  id e n tify  m a te ria ls  th a t a re  re s is ta n t to  
p e rm e a tio n  a n d  d e g ra d a tio n  b y  th e  k n o w n  c h e m ic a ls . 
O n e  e x c e lle n t re fe re n c e ; Guidelines fo r the Selection o f
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T ab le  8 -5 . P ro te c tiv e  C lo th in g  a n d  A c c e s s o rie s

BODY PART 
PROTECTED

TYPE OF CLOTHING 
OR ACCESSORY DESCRIPTION TYPE OF PROTECTION USE CONSIDERATIONS

F u i Body Fully-encapsu lating
su it

O ne-piece garm ent- Boots 
and g loves m ay be in tegra l, 
a ttached and replaceable, or 
separate.

P rotects aga inst splashes, 
d ust, gases, and vapors.

Does n o t a llow  body hea t to  
escape. M ay co n trib u te  to  
heat stress in  w earer, par­
tic u la rly  if  w o rn  in  con junc­
tio n  w ith  a d o se d -e ircu it 
SCBA; a coo ling  garm ent 
m ay be needed. Im pairs 
w orker m ob ility , v is io n , and 
com m unication.

N on-encapsulating
su it

Jacke t, hood, pants, o r b ib  
overa lls, and one-piece 
covera lls.

P ro tects aga inst splashes, 
dust, and o the r m ateria ls 
b u t n o t aga inst gases and 
vapors. Does n o t p ro tec t 
pa rts  o f heed o r neck.

Do n o t use w here g a s -tig h t 
o r pervasive splashing 
p ro tec tion  is required.
M ay co n trib u te  to  heat 
stress in  wearer.

Tape-seal connections 
betw een pan t c u ffs  and 
boo ts and betw een gloves 
and sleeves.

Aprons, leggings, 
and sleeve 
pro tecto rs

F u lly  sleeved and gloved 
apron.

Separate coverings fo r arm s 
and legs.
C om m only w orn over non­
encapsu la ting  su it.

Provides add itiona l splash 
p ro te c tio n  o f chest, fo re ­
arm s, and legs.

W henever possible, should 
be used over a non-encap­
su la ting  s u it (instead o f 
using a fu lly-encapsu la ting  
s u it) to  m inim ize po ten tia l 
fo r heat stress.

U seful fo r sam pling, labe l­
ing . and analysis opera­
tio n s . Should be used on ly  
w hen the re  is  a lo w  proba­
b ility  o f to ta l body co n tact 
w ith  contam inants.

F ire figh te rs ' 
p ro tective  c lo th in g

G loves, he lm et, running or 
bunker coa t, running or 
bunker pan ts (NFFA N a  
1971, 1972. 1973). and 
boots.

P rotects aga inst heat, h o t 
w ater, and som e partic les. 
Does no t p ro te c t aga inst 
gases and vapors, or 
chem ica l perm eation o r 
degradation. NFPA Stan­
dard N a  1971 specifies 
th a t a garm ent co n s is t o f 
an ou ter she ll, an inner 
line r, and a vapor barrier 
w ith  a m inim um  w ater 
penetra tion  o f 2 5  lb s /in 1 
(1.8 kg /cm 1) to  prevent 
th e  passage o f h o t w ater.

D econtam ination is  d iffic u lt.

Should n o t be w orn  in  areas 
w here p ro tection  aga inst 
gases, vapors, chem ical 
splashes, o r perm eation is  
required.

P roxim ity garm ent 
(approach su it)

O ne- o r tw o-p iece  
overgarm ent w ith  boo t 
covers, g loves, and hood o f 
a lum in i2ed nylon  o r co tto n  
fa b ric .

N orm ally w orn  over o ther 
p ro tec tive  c lo th in g , such as 
chem ica l-p ro tective  c lo th ­
ing , fire figh te rs* bunker 
gear, o r flam e-re ta rdant 
covera lls.

P rotects aga inst b rie f 
exposure to  rad ian t heat. 
Does no t p ro te c t against 
chem ical perm eation or 
degradation.

Can be custom - 
m anufactured to  p ro tect 
against som e chem ical 
contam inants.

A u x ilia ry  coo ling  and an 
SCBA should ba used if  th e  
w earer m ay be exposed to  a 
to x ic  atm osphere o r needs 
m ore than  2 o r 3 m inutes o f 
p ro tec tion .

B last and
fragm enta tion  s u it

B last and fragm en ta tion  
vests and c lo th in g , bom b 
b lankets, and bom b carrie rs.

Provides som e pro tection  
aga inst ve ry sm all detona­
tio n s . Bom b blankets and 
baskets can help red irect 
a b last.

Does n o t provide 
hearing p ro tection .



8-10 P ersonal P ro te c tive  E qu ipm ent

la b fe  8 -5 . ( c o n i)

BODY PART 
PROTECTED

TYPE OF CLOTHING 
OR ACCESSORY DESCRIPTION TYPE OF PROTECTION USE CONSIDERATIONS

F u i Body
(c o rrt)

R ad ia tion- 
con tam ina tion  pro­
te c tive  s u it

Vbrious types o f p ro tective  
c lo th in g  designed to  
p revent con tam ina tion  o f 
th e  body by rad ioactive  
pa rtic les .

P ro tects aga inst alpha 
and beta  pa rtic les. Does 
NOT protect against 
gamma radiation.

D esigned to prevent skin  
con tam ina tion . I f  rad ia tion  
is  de tected  on  s it«  co n su lt 
an experienced rad ia tion  
expe rt and evacuate person­
nel u n til th e  rad ia tion  haz­
ard has been evaluated.

F lam e/fire  reta rdant 
covera lls

N orm ally w orn  as an 
undergarm ent.

Provides p ro te c tio n  from  
fla sh  fires.

Adds b u lk  and m ay exacer­
bate heat stress problem s 
and im pair m obility-

R o ta tio n  gear L ife  jacke ts  o r w o rk  vests.

(C om m only w orn  under­
neath  chenuca! p ro tective  
c lo th in g  to  p revent flo ta tio n  
gear degradation by 
chem icals.)

A dds 15.5 to  2 5  lbs (7  to  
11.3 kg) o f buoyancy to  
personnel w orking  in  o r 
around w ater.

A dds bu lk and re s tric ts  
m ob ility .

M ust m eet USCG standards 
(46  CFR Pfcrt 160).

C ooling garm ent One o f th ree  m ethods:

(1) A  pum p c ircu la tes c o d  
d ry  a ir th ro u g h o u t th e  su it 
o r po rtions o f i t  v ia  an a ir 
lin e  C ooling m ay be 
enhanced by use o f a vor­
te x  coo ler, re frige ra tion  
co ils , o r a hea t exchanger.

(2) A  ja cke t o r ve s t having 
pockets in to  w h ich  packets 
o f ice  are inserted.

(3) A  pum p circu la tes 
ch ille d  w a te r from  a 
w a te r/ice  reservo ir and 
th rough  c ircu la ting  tubes, 
w h ich  cover p a rt o f th e  
body (genera lly the  upper 
to rso  o n ly).

Rem oves excess heat 
generated by w orker 
a c tiv ity , th e  equipm ent, o r 
th e  environm ent.

(1) Pum ps c ircu la tin g  coo l 
a ir require 10 to  2 0  f t*  (0 .3  
to  0 .6  m *) o f respirable a ir 
per m in u te  so they are 
o fte n  uneconom ical fo r use 
a t a w aste  site.

(2) Jackets o r vests pose 
ice  storage and recharge 
problem s.
(3) Pum ps c ircu la ting  
ch ille d  w a te r pose ice  s to r­
age problem s. The pum p 
and b a tte ry  add bu lk  and 
w e igh t.

Head S afe ty he lm et (hard 
h a t)

For exam ple, a hard p lastic  
o r rubber helm et.

P rotects th e  head from  
blow s.

H elm et sha ll m eet OSHA 
standard 29  CFR Part 
1910.135.

H elm et Kner Insulates aga inst co ld . 
Does n o t p ro te c t aga inst 
chem ical splashes.

Hood C om m only w orn w ith  a 
he lm et.

P rotects aga inst chem ical 
splashes, particu la tes, 
and rain.

P ro tective  ha ir 
covering

P io tects aga inst chem ical 
con tam ina tion  o f ha ir.

Prevents th e  entangle­
m ent of h a ir in  m achinery 
o r equipm ent.

Prevents ha ir from  in te r­
fe ring  w ith  v is ion  and 
w ith  th e  fu n c tion in g  o f 
resp ira to ry p ro tective  
devices.

P articu la rly im p orta n t fo r 
w orkers w ith  long hair.

Eyes and 
Face*

Face shie ld Full-face coverage 
e igh t-inch  m inim um .

P rotects aga inst chem ical 
splashes.
Does n o t p ro te c t ade­
q ua te ly  against 
p ro jectiles.

Face shie lds and splash 
hoods m ust be su ita b ly  sup­
ported to  prevent them  from  
s h iftin g  and exposing por­
tio n s  o f the  face  o r obscur­
ing v is ion . Provides lim ited  
eye p ro tection .

■All a y* and face  p ro ta c tio n  m ust m eet OSHA standard 2 9  CFR P u t 1910.133.
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Ih b fe  8 -5 . (c o o t.)

BOOYRWTT
PROTECTED

TYPE OF CLOTHING 
OR ACCESSORY DESCRIPTION TYPE OF PROTECTION USE CONSIDERATIONS

E y M K id
F to t (c o n t)

Splash hood P rotects aga inst chem ical 
splashes.

Does n o t p ro tect 
adequate ly against 
p ro jec tile s .

S a fe ty glasses P ro tect eyes against large 
p a rtic les  and p ro jectiles.

I f  lasers are used to  survey 
a s ite  w orkers should w ear 
specia l p ro tective  lenses.

G oggles Depending on th e ir con­
s tru c tio n , goggles can 
p ro te c t aga inst vaporized 
chem icals, splashes, large 
pa rtic les, and p ro jectiles 
Of constructed  w ith  
im pact-res is tan t lenses).

S w eat bands Prevents sw eet-induced 
eye irrita tio n  and v is ion  
im p a irm e n t

b n Ear p lugs and m u ffs P ro tect against physio log­
ica l dam age and psycho­
log ica l d is tu rbance

M ust com ply w ith  OSHA 
regu la tion  29  CFR Part 
1910.95. Can in te rfe re  w ith  
com m unication.

Use o f ear p lugs should be 
ca re fu lly  review ed by a 
hea lth  and sa fe ty  p ro fes­
siona l because chem ical 
con tam inants cou ld  be 
in troduced in to  the  ear.

Headphones Radio headset w ith  th ro a t 
m icrophone

Provide som e hearing 
p ro tec tion  w h ile  enabling 
com m unication.

H igh ly desirab le  p a rticu la rly  
if  em ergency cond itions 
a rise

---1- —— -»n a n q tm
Anna

G loves and sleeves M ay be in teg ra l, a ttached, 
o r separate from  o ther 
p ro tec tive  c lo th in g .

P rotect hands and arm s 
from  chem ical c o n ta c t

W ear jacke t cu ffs  over glove 
cu ffs  to  prevent liqu id  from  
entering the  glove.

Tape'Seal gloves to  sleeves 
to  provide add itiona l 
p ro tection .

O vergloves. Provide supplem ental pro­
te c tio n  to  th e  w earer and 
p ro te c t m ore expensive 
undergarm ents from  abra­
sions, tears, and 
contam ination.

D isposable gloves. Should be used w henever 
possib le to  reduce decon­
tam ina tion  needs.

Foot S a fe ty boo ts Boots constructed  o f 
chem ica l-resistan t m ateria l.

P ro tect fe e t from  co n tac t 
w ith  chem icals.

Boots constructed  w ith  
som e ateel m ateria ls (eg., 
toes, shanks, insoles).

P ro tect fe e t from  com ­
pression, crushing, or 
puncture by fa lling , m ov­
ing , o r sharp objects.

A ll boots m ust a t least m eet 
th e  specifica tions required 
under OSHA 2 9  CFR Part 
1910.136 and should pro­
vide  good trac tio n .

Boots constructed  from  
nonconductrve spark- 
res is ta n t m ateria ls o r 
coa tings.

P ro tect th e  wearer 
against e lectrica l hazards 
and prevent ign itio n  o f 
com bustib le  gases or 
vapors.
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fe b le  8 *5 . (c o m )

BODY R U T  
PROTECTED

TYPE OF CLOTHING 
OR ACCESSORY DESCRIPTION TYPE OF PROTECTION USE CONSIDERATIONS

F oo t (c o n t) D isposable ahoe o r 
b o o t covers

M ade o f a va rie ty  o f 
m ateria ls. S lip  over th e  
shoe o r b oo t.

P ro tect sa fe ty  boo ts from  
con tam ina tion .
P ro tect fe e t from  co n tac t 
w ith  chem icals.

Covers m ay be d isposed o f 
a fte r use; fa c ilita tin g  
decontam ina tion.

G eneral K n ife A llow s a person in  a fu fty - 
encapsu la ting  s u it to  c u t 
h is  o r her w ay o u t o f the  
s u it in  th e  event o f an 
em ergency o r equ ipm ent 
fa ilu re .

Should be carried  and used 
w ith  cau tion  to  avoid 
punctu ring  th e  su it.

F lash figh t o r lan te rn Enhances v is ib ility  in  
bu ild ings, enclosed 
spaces, and th e  dark.

M ust be in trins ican y safe or 
exp losion -p roo f fo r use in  
com bustib le  atm ospheres. 
Sealing th e  fla sh lig h t in  a 
p la s tic  bag fa c ilita te s  
decontam ina tion.

O nly e le c trica l equipm ent 
approved as in trins icany 
safe, o r approved fo r th e  
d e ss  and group o f hazard 
as defined in  A rtic le  5 0 0  o f 
th e  N ationa l E lectrica l C od« 
m ay be used.

Rwsonal dosim eter M easures w orker expo­
sure to  ion iz ing  rad ia tion  
and to  ce rta in  chem icals.

lo  estim ate  actua l body 
exposure; th e  dosim eter 
shou ld  be placed inside the
fu lty-encapsu la ting  surt.

ta e o n a l lo ca to r 
beacon

O perated by sound, ra d ia  
o rS g h t

Enables em ergency per­
sonnel to  loca te  v ic tim .

Fwo-way radio Enables fie ld  w orkers o f 
com m unicate  w ith  per­
sonnel in  th e  S upport 
Zone.

S a fe ty be lts , har­
nesses. and K fe firr

Enable personnel to  w o rk  
in  elevated areas o r en te r 
con fined  areas and pre­
ven t fa lls . B e lts m ay be 
used to  carTy to o ls  and 
e q u ip m e n t

M ust be construc ted  o f 
spark-free hardw are and 
chem ica l-resistan t m ateria ls 
to  provide proper p ro tec­
tio n . M ust m eet OSHA 
standards in  2 9  CFR h r t  
1926.104.

CherTvcaf-Prot&ctrYB Cíotfung [4 L  p ro v id e s  a  m a tr ix  o f 
c lo th in g  m a te ria l re c o m m e n d a tio n «  lo r  a p p ro x im a te ly  3 0 0  
c h e m ic a ls  b a se d  o n  a n  e v a lu a tio n  o f p e rm e a tio n  a n d  
d e g ra d a tio n  d a ta  fro m  in d e p e n d e n t te s ts , v e n d o r ite r a ­
t o r *  a n d  ra w  m a te ria l s u p p lie rs . C h a rts  in d ic a tin g  th e  
re s is ta n c e  o f  v a rio u s  c lo th in g  m a te ria ls  to  p e rm e a tio n  a n d  
d e g ra d a tio n  a re  a ls o  a v a ila b le  fro m  m a n u fa c tu re rs  a n d  
o th e r s o u rc e s . I t  is  im p o rta n t to  n o te ; h o w e v e r, th a t n o  
m a te ria l p ro te c ts  a g a in s t a ll c h e m ic a ls  a n d  c o m b in a tio n s  
o f  c h e m ic a ls , a n d  th a t n o  c u rre n tly  a v a ila b le  m a te ria l is  a n  
e ffe c tiv e  b a rrie r to  a n y  p ro lo n g e d  c h e m ic a l e x p o s u re

In  re v ie w in g  v e n d o r fite ra tu ra , i t  Is  im p o rta n t to  b e  a w a re  
th a t th e  d a ta  p ro v id e d  a re  o f  K m ite d  va lu e - F o r e xa m p le ; 
th e  q u a lity  o f  v e n d o r te s t m e th o d s  is  in c o n s is te n t; v e n ­
d o rs  o ft e n  re ly  o n  th e  ra w  m a te ria l m a n u fa c tu re rs  fo r  d a ta  
ra th e r th a n  c o n d u c tin g  th e ir  o w n  te s ts ; a n d  th e  d a ta  m a y  
n o t b e  u p d a te d  In  a d d itio n , v e n d o r d a ta  c a n n o t a d d re ss  
th e  w id e  v a rie ty  o f  u se s  a n d  c h a lle n g e s  to  w h ic h  C P C

m a y  b e  s u b je c te d . M o s t v e n d o rs  s tro n g ly  e m p h a s ize  th is  
p o in t in  th e  d e s c rip tiv e  te x t th a t a c c o m p a n ie s  th e ir  d a ta .

A n o th e r fa c to r  to  b e a r in  m in d  w h e n  s e le c tin g  C PC  is  th a t 
th e  ra te  o f p e rm e a tio n  is  a  fu n c tio n  o f  s e ve ra l fa c to rs , 
in c lu d in g  c lo th in g  m a te ria l ty p e  a n d  th ic k n e s s , m a n u fa c ­
tu r in g  m e th o d , th e  c o n c e n tra tio n (s ) o f  th e  h a za rd o u s  s u b ­
s ta n c e  Is ), te m p e ra tu re s  p re ssu re ; h u m id ity , th e  s o lu b ility  
o f  th e  c h e m ic a l in  th e  c lo th in g  m a te ria l, a n d  th e  d iffu s io n  
c o e ffic ie n t o f  th e  p e rm e a tin g  c h e m ic a l in  th e  c lo th in g  
m a te ria l. T h u s  p e rm e a tio n  ra te s  a n d  b re a k th ro u g h  tim e  
(th e  tim e  fro m  in it ia l e x p o s u re  u n til h a za rd o u s  m a te ria l is  
d e te c ta b le  o n  th e  in s id e  o f  th e  C P C ) m a y  v a ry  d e p e n d in g  
o n  th e s e  c o n d itio n s .

M o s t h a za rd o u s  w a s te s  a re  m ix tu re s , fo r  w h ic h  s p e c ific  
d a ta  w ith  w h ic h  to  m a ke  a  g o o d  C P C  s e le c tio n  a re  n o t 
a va ila b le . D u e  to  a  la c k  o f  te s tin g , o n ly  lim ite d  p e rm e a tio n  
d a ta  fo r  m u ltic o m p o n e n t liq u id s  a re  c u rre n tly  a v a ila b le .
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M ix tu re s  o f c h e m ic a ls  ca n  be s ig n ific a n tly  m o re  a g g re s ­
s iv e  to w a rd s  C PC  m a te ria ls  th a n  c a n  a n y  s in g le  c o m p o ­
n e n t a lo n e . E ven  s m a ll a m o u n ts  o f  a ra p id ly  p e rm e a tin g  
c h e m ic a l m a y  p ro v id e  a p a th w a y  th a t a c c e le ra te s  th e  
p e rm e a tio n  o f o th e r c h e m ic a ls  [4 ]. F o rm a l re s e a rc h  is  
b e in g  c o n d u c te d  o n  th e s e  e ffe c ts . N IO S H  is  c u rre n tly  
d e v e lo p in g  m e th o d s  fo r  e v a lu a tin g  C PC  m a te ria ls  a g a in s t 
m ix tu re s  o f  c h e m ic a ls  a n d  u n k n o w n s  in  th e  fie ld . F or h az­
a rd o u s  w a s te  s ite  o p e ra tio n s , C PC  s h o u ld  b e  s e le c te d  
th a t o ffe rs  th e  w id e s t ra n g e  o f p ro te c tio n  a g a in s t th e  
c h e m ic a ls  e x p e c te d  o n  s ite . V e n d o rs  a re  n o w  p ro v id in g  
C PC  m a te ria l—co m p o s e d  o f tw o  o r e ven  th re e  d iffe re n t 
m a te ria ls  la m in a te d  to g e th e r—th a t is  ca p a b le  o f p ro v id in g  
th e  b e s t fe a tu re s  o f  e a ch  m a te ria l.

H e a t T ra n s fe r  C h a ra c te r is tic s

T he  h e a t tra n s fe r c h a ra c te ris tic s  o f CPC m a y  be  a n  im p o r­
ta n t fa c to r  in  s e le c tio n . S in ce  m o s t c h e m ic a l-p ro te c tiv e  
c lo th in g  is  v ir tu a lly  im p e rm e a b le  to  m o is tu re ; e v a p o ra tiv e  
c o o lin g  is  lim ite d . T h e  " c lo "  v a lu e  (th e rm a l in s u la tio n  
v a lu e ) o f c h e m ic a l-p ro te c tiv e  c lo th in g  is  a m e a su re  o f th e  
c a p a c ity  o f CPC to  d is s ip a te  h e a t lo s s  th ro u g h  m e a n s  
o th e r th a n  e v a p o ra tio n . T h e  la rg e r th e  d o  va lu e ; th e  
g re a te r th e  in s u la tin g  p ro p e rtie s  o f th e  g a rm e n t a n d , c o n ­
s e q u e n tly , th e  lo w e r th e  h e a t tra n s fe r [5 ]. G ive n  o th e r 
e q u iv a le n t p ro te c tiv e  p ro p e rtie s , c lo th in g  w ith  th e  lo w e s t 
c lo  v a lu e  s h o u ld  b e  s e le c te d  in  h o t e n v iro n m e n ts  o r fo r  
h ig h  w o rlc  ra te s . U n fo rtu n a te ly , c lo  v a lu e s  fo r  c lo th in g  are  
ra re ly  a v a ila b le  a t p re s e n t.

O th e r  C o n s id e ra tio n s

In  a d d itio n  to  p e rm e a tio n , d e g ra d a tio n , p e n e tra tio n , a n d  
h e a t tra n s fe r, se ve ra l o th e r fa c to rs  m u s t be  c o n s id e re d  
d u rin g  c lo th in g  s e le c tio n . T h e se  a ffe c t n o t o n ly  c h e m ic a l 
re s is ta n c e ; b u t a ls o  th e  w o rk e r 's  a b ility  to  p e rfo rm  th e  
re q u ire d  ta s k . T h e  fo llo w in g  c h e c k lis t s u m m a rize s  th e s e  
c o n s id e ra tio n s .

•  D u ra b ility :

D o e s  th e  m a te ria l have  s u ffic ie n t s tre n g th  to  w ith ­
s ta n d  th e  p h y s ic a l s tre s s  o f th e  ta s k (s ) a t hand?  

W ill th e  m a te ria l re s is t te a rs , p u n c tu re s , a n d  
a b ra s io n s?

W ill th e  m a te ria l w ith s ta n d  re p e a te d  u se  a fte r  c o n ­
ta m in a tio n /d e c o n ta m in a tio n ?

•  F le x ib ility :

W ill th e  C PC  in te rfe re  w ith  th e  w o rk e rs ' a b ility  to  
p e rfo rm  th e ir  a ss ig n e d  ta s k s  ( th is  is  p a rtic u la r ly  
im p o rta n t to  c o n s id e r fo r  g lo ve s )?

•  T e m p e ra tu re  e ffe c ts :

W ill th e  m a te ria l m a in ta in  its  p ro te c tiv e  in te g r ity  
a n d  f le x ib ility  u n d e r h o t a nd  c o ld  e x tre m e s?

•  E ase o f d e c o n ta m in a tio n :

A re  d e c o n ta m in a tio n  p ro c e d u re s  a v a ila b le  o n  s ite ?  

W ill th e  m a te ria l p o se  a n y  d e c o n ta m in a tio n  
p ro b le m s?

S h o u ld  d is p o s a b le  c lo th in g  be  u sed?

•  C o m p a tib ility  w ith  o th e r e q u ip m e n t:

D o e s  th e  d o th in g  p re d u d e  th e  u se  o f a n o th e r, 
n e c e s s a ry  p ie c e  o f p ro te c tiv e  e q u ip m e n t (e g ., s u its  
th a t p re d u d e  h a rd  h a t u se  in  h a rd  h a t a re a )?

•  D u ra tio n  o f u se :

C an th e  re q u ire d  ta s k  be  a c c o m p lis h e d  b e fo re  c o n ­
ta m in a n t b re a k th ro u g h  o c c u rs , o r d e g ra d a tio n  o f 
th e  CPC b e co m e s  s ig n ific a n t?

S p e c ia l C o n d itio n s

F ire , e x p lo s io n , h e a t, a n d  ra d ia tio n  a re  c o n s id e re d  sp e c ia l 
c o n d itio n s  th a t re q u ire  s p e c ia l-p ro te c tiv e  e q u ip m e n t. 
U n iq u e  p ro b le m s  a re  a s s o c ia te d  w ith  ra d ia tio n  a n d  i t  is  
b e yo n d  th e  s c o p e  o f th is  m a n u a l to  d is c u s s  th e m  
p ro p e rty . A  q u a lifie d  h e a lth  p h y s ic is t s h o u ld  be  c o n s u lte d  
i f  a ra d ia tio n  h a za rd  e x is ts . S p e c ia l-p ro te c tiv e  e q u ip m e n t 
is  d e s c rib e d  in  T ab le  8 -5  (see  Full Body s e c tio n  o f th e  
ta b le ]. W h e n  u s in g  s p e d a l-p ro te c tiv e  e q u ip m e n t i t  is  
im p o rta n t to  a ls o  p ro v id e  p ro te c tio n  a g a in s t c h e m ic a ls , 
s in c e  th e  s p e c ia liz e d  e q u ip m e n t m a y  p ro v id e  lit t le  o r no  
p ro te c tio n  a g a in s t c h e m ic a ls  w h ic h  m a y  a ls o  be  p re s e n t.

Selection of Ensembles
L e v e l o f  P ro te c t io n

T h e  in d iv id u a l c o m p o n e n ts  o f d o th in g  a n d  e q u ip m e n t 
m u s t be  a sse m b le d  in to  a fu ll p ro te c tiv e  e n se m b le  th a t 
b o th  p ro te c ts  th e  w o rk e r fro m  th e  s ite -s p e c ific  h a za rd s  
a n d  m in im iz e s  th e  h a za rd s  and  d ra w b a c k s  o f th e  PPE 
e n se m b le  its e lf.

T ab le  8 -6  lis ts  e n se m b le  c o m p o n e n ts  b a se d  o n  th e  w id e ly  
u se d  EPA Leve ls o f P ro te c tio n : Leve ls  A , B, C. a nd  D. 
T h e se  lis ts  ca n  b e  u se d  as a s ta rtin g  p o in t fo r  e n se m b le  
c re a tio n ; h o w e ve r, e a ch  e n se m b le  m u s t be  ta ilo re d  to  th e  
s p e c ific  s itu a tio n  in  o rd e r to  p ro v id e  th e  m o s t a p p ro p ria te  
le v e l o f p ro te c tio n . F or e xa m p le , i f  w o rk  is  b e in g  c o n ­
d u c te d  a t a  h ig h ly  c o n ta m in a te d  s ite  o r i f  th e  p o te n tia l fo r 
c o n ta m in a tio n  is  h ig h , i t  m a y  b e  a d v is a b le  to  w e a r a d is ­
p o s a b le  c o v e rin g , s u c h  a s T yvek c o v e ra lls  o r PVC  s p la s h  
s u its , o v e r th e  p ro te c tiv e  e n se m b le . I t  m a y  be  n e c e s s a ry  
to  s lit  th e  b a c k  o f th e s e  d is p o s a b le  s u its  to  f i t  a ro u n d  th e  
b u lg e  o f an  e n c a p s u la tin g  s u it a nd  S C 8 A  (61.

T h e  ty p e  o f e q u ip m e n t u sed  a n d  th e  o v e ra ll le v e l o f p ro ­
te c tio n  s h o u ld  be  re e v a lu a te d  p e rio d ic a lly  as  th e  a m o u n t 
o f  in fo rm a tio n  a b o u t th e  s ite  in c re a s e s , a n d  as w o rk e rs  
a re  re q u ire d  to  p e rfo rm  d iffe re n t ta s k s . P e rso n ne l s h o u ld  
b e  a b le  to  u p g ra d e  o r d o w n g ra d e  th e ir  le v e l o f p ro te c tio n  
w ith  c o n c u rre n c e  o f th e  S ite  S a fe ty  O ffic e r  a nd  a p p ro va l 
o f th e  F ie ld  Team  Leader.

R easons to  u p g ra d e :

•  K n o w n  o r s u s p e c te d  p re se n ce  o f d e rm a l h a za rd s .

•  O c c u rre n c e  o r lik e ly  o c c u rre n c e  o f g a s  o r v a p o r 
e m is s io n .

•  C h a n g e  in  w o rk  ta s k  th a t w ill in c re a s e  c o n ta c t o r 
p o te n tia l c o n ta c t w ith  h a za rd o u s  m a te ria ls .

•  R e q u e s t o f th e  in d iv id u a l p e rfo rm in g  th e  ta s k . 

R easons to  d o w n g ra d e :

•  N e w  in fo rm a tio n  in d ic a tin g  th a t th e  s itu a tio n  is  le ss  
h a za rd o u s  th a n  w a s  o rig in a lly  th o u g h t

•  C h a n g e  in  s ite  c o n d itio n s  th a t d e c re a se s  th e  h a za rd .

•  C h a n g e  in  w o rk  ta s k  th a t w ill re d u c e  c o n ta c t w ith  
h a za rd o u s  m a te ria ls .
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Table 8-6. Sample Protective Ensembles*

LEVEL OF
PROTECTION EQUIPMENT PROTECTION PROVIDED SHOULD BE USED W HEN: U M fT lN G  CRITERIA

RECOMMENDED:
•  Ptessure-dem and, fu fl-facep iece  

SC8A o r pressure-dem and sup­
p lied -a ir resp ira to r w ith  escape 
SC8A.

•  Fully-encapsu lating , chem ica l- 
res is ta n t su it.

•  Inner chem ica l-resistan t gloves.
•  C hem ical-resistant sa fe ty  b o o ts / 

shoes.
•  Two-wary rad io  com m unications.

OPTIONAL:
•  C ooling u n it.
•  Coveralls.
•  Long co tto n  underw ear.
•  Hard ha t.
•  D isposable gloves and boo t 

covers.

The h ighest available level 
o f respiratory, sk in , and 
eye p ro tec tion .

•  The chem ical substance has 
been id e n tifie d  and requires th e  
h ighest leve l o f p ro te c tio n  fo r 
sk in , eyes, and th e  resp ira to ry 
system  based on e ith e r
— m easured (or po ten tia l fo r) 

h igh concentra tion  o f a tm os­
pheric vapors, gases, o r 
p a rticu la tes

o r
— s ite  operations and w ork 

fu n c tio n s  in vo lv ing  a high 
p o ten tia l fo r sp lash, im m er­
sion , o r exposure to  unex­
pected vapors, gases, o r 
p a rticu la te s  o f m ateria ls th a t 
are harm fu l to  sk in  o r capable 
o f being absorbed through 
the  in ta c t skin .

•  Substances w ith  a h igh degree 
o f hazard to  th e  skin  w e know n 
o r suspected to  be present, and 
sk in  co n ta c t is  possible.

•  O perations m ust be conducted 
in  con fined , p o o rly  ven tila ted  
areas u n til th e  absence o f con ­
d itio n s  requ iring  Level A  
p ro te c tio n  is  determ ined.

Fully-encapsu lating  
s u it m ateria l m ust 
be com patib le  w ith  
th e  substances 
involved.

B  RECOMMENDED:
•  Pressure-dem and, fu ll-fscep tece  

SCBA o r pressure-dem and sup­
p lied -a ir resp ira to r w ith  escape 
SCBA.

•  C hem ical-resistant c lo th in g  
(overalls and long-sleeved 
ja cke t: hooded, one- o r tw o - 
p iece chem ica l splash s u it: 
d isposable chem ica l-resistan t 
one-piece su it).

•  Inner and o u te r chem i­
ca l-re s is ta n t gloves.

•  C hem ical-resistan t sa fe ty  
boo ts/shoes.

•  Hard h a t
•  Two-way radio com m unications.

OPTIONAL:
•  C overalls.
•  D isposable bo o t covers.
•  Face shie ld .
•  Long co tto n  underw ear.

% *sed on EW  protective ensembles.

The same level o f resp ir­
a to ry  p ro tec tion  b u t less 
sk in  p ro tection  than  
Level A .
I t  is  th e  m inim um  level 
recom m ended fo r in itia l 
s ite  e n tries  u n til th e  
hazards have been fu rth e r 
id e n tifie d .

The type  and a tm ospheric con­
cen tra tion  o f substances have 
been id e n tifie d  and require a 
h igh  level o f resp ira to ry pro­
te c tio n , b u t less sk in  p ro tec tion . 
T h is  invo lves atm ospheres:
— w ith  IDLH concentra tions o f 

sp e c ific  substances th a t do 
n o t represent a severe skin  
hazard;

o r
— th a t do n o t m eet th e  c rite ria  

fo r use o f a ir-p u rify in g  
resp ira tors.

A tm osphere con ta ins less than  
19.5 percent oxygen.
Presence o f incom p le te ly  id e n ti­
fie d  vapors o r gases is ind ica ted  
by d irect-read ing  organ ic vapor 
d e tection  ins trum en t, b u t vapors 
and gases are n o t suspected o f 
con ta in ing  h igh levels o f 
chem icals harm fu l to  skin  or 
capable o f being absorbed 
th rough  th e  in ta c t skin .

•  Use on ly  w hen the  
vapor o r gases 
present are no t 
suspected o f con­
ta in in g  h igh con­
cen tra tions o f 
chem icals th a t are 
harm fu l to  sk in  o r 
capable o f being 
absorbed through 
the  in ta c t skin .

*  Use o n ly  w hen it  is 
h ig h ly  un like ly  th a t 
th e  w ork being 
done w ill generate 
e ith e r h igh  concen­
tra tio n s  o f vapors, 
gases, o r p a rticu ­
la tes o r splashes 
o f m ateria l th a t 
w ill a ffe c t exposed 
skin .

PPE Use
PPE c a n  o ffe r  a  h ig h  d e g re e  o f p ro te c tio n  o n ly  i f  i t  is  u se d  
p ro p e rty . T h is  s e c tio n  c o v e rs  th e  fo llo w in g  a s p e c ts  o f  PPE 
u se :

•  T ra in in g .

•  W o rk  m is s io n  d u ra tio n .

•  P e rso n a l u se  fa c to rs .

•  f i t  te s tin g .

•  D o n n in g .

•  In -u s e  m o n ito rin g .

•  D o ffin g .

•  In s p e c tio n .

•  S to ra g e .

•  M a in te n a n c e .

D e c o n ta m in a tio n  is  c o ve re d  in  C h a p te r 10. In a d e q u a te  
a tte n tio n  to  a n y  o f th e s e  a re a s  c o u ld  c o m p ro m is e  th e  p ro ­
te c tio n  p ro v id e d  b y  th e  PPE.
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labte 8-6. (cont.)

LEVEL OF
PROTECTION EQUIPMENT PROTECTION PROVIDED SHOULD BE USED W HEN: LIM ITING  CRITERIA

RECOMMENDED:
•  Fufl-facepiecet a ir-p u rify in g , 

can ister-equipped resp ira tor.
•  C hem ical-resistant c lo th in g  

(overalls and long-sleeved 
jacke t; hooded, one- o r tw o - 
p iece chem ical splash s u it; 
d isposable chem ica l-resistan t 
one-piece su it).

•  Inner and ou te r chem i­
ca l-res is tan t gloves.

•  C hem ical-resistant sa fe ty  b o o ts / 
shoes.

•  Hard hat.
•  Two-way radio communications.

OPTIONAL:
•  Coveralls.
•  D isposable bo o t covers.
•  Face shield.
•  Escape mask.
•  Long co tto n  underw ear.

The same level o f skin  
p ro tec tion  as Level B, b u t 
a low e r leve) o f 
resp ira to ry p ro tection .

•  The a tm ospheric contam inants, 
liq u id  splashes, o r o the r d irec t 
co n ta c t w ill n o t adversely a ffe c t 
arry exposed sk in .

•  The types o f a ir contam inants 
have been id e n tifie d , concentra ­
tio n s  m easured, and a can is te r is  
availab le th a t can rem ove th e  
con tam inant.

•  A ll c rite ria  fo r th e  use o f d r- 
p u rify in g  resp ira to rs are m et.

A tm ospheric 
concentra tion  o f 
chem icals m ust 
n o t exceed IDLH 
levels.
The atm osphere 
m ust con ta in  a t 
least 19.5 percen t 
oxygen.

RECOMMENDED:
•  Coveralls.
•  S afe ty boo ts/shoes.
•  S a fe ty glasses o r chem ical 

splash goggles.
•  Hard ha t.

OPTIONAL:
•  G loves.
•  Escape m ask.
•  Face sh ie ld .

No resp ira to ry p ro tection . 
M in im al skin  p ro tection .

•  The atm osphere con ta ins no 
know n hazard.

•  W ork fu n c tio n s  preclude 
splashes, im m ersion, o r the  
po ten tia l fo r unexpected 
inha la tion  o f o r co n ta c t w ith  
hazardous levels o f any 
chem icals.

•  T h is level should 
n o t be w o rn  in  the  
Exclusion Zone.

•  The atm osphere 
m ust con ta in  a t 
least 19.5 percent 
oxygen.

’G a in in g

T ra in in g  in  PPE u se  is  re co m m e n d e d  a n d , fo r  re s p ira to rs , 
re q u ire d  b y  fe d e ra l re g u la tio n  in  th e  O S  H A  s ta n d a rd s  in  
2 9  CFR  P a rt 1910  S u b p a rts  I a n d  Z . T h is  tra in in g :

•  A llo w s  th e  u s e r to  b e co m e  fa m ilia r w ith  th e  e q u ip ­
m e n t in  a  r»on h a za rd o u s  s itu a tio n .

•  In s tills  c o n fid e n c e  o f th e  u s e r in  h is /h e r e q u ip m e n t.

•  M a ke s  th e  u s e r a w a re  o f th e  lim ita tio n s  a n d  c a p a b ili­
tie s  o f th e  e q u ip m e n t.

•  In c re a se s  th e  e ffic ie n c y  o f o p e ra tio n s  p e rfo rm e d  b y  
w o rk e rs  w e a rin g  PPE.

•  M a y  in c re a s e  th e  p ro te c tiv e  e ffic ie n c y  o f PPE u se .

•  R e d u ce s th e  e xp e n se  o f PPE m a in te n a n c e .

T ra in in g  s h o u ld  b e  c o m p le te d  p rio r  to  a c tu a l PPE u se  in  a  
h a za rd o u s  e n v iro n m e n t and  s h o u ld  b e  re p e a te d  a t le a s t 
a n n u a lly . A t  a  m in im u m , th e  tra in in g  p o rtio n  o f th e  PPE 
p ro g ra m  s h o u ld  d e lin e a te  th e  u s e r's  re s p o n s ib ilitie s  a n d  
e x p la in  th e  fo llo w in g , u tiliz in g  b o th  c la s s ro o m  a n d  fie ld  
tra in in g  w h e n  n e c e s s a ry :

•  O S H A  re q u ire m e n ts  a s  d e lin e a te d  in  2 9  CFR  P a rt 
Y910 S u b p a rts  I a n d  Z .

•  T h e  p ro p e r u se  a n d  m a in te n a n c e  o f th e  s e le c te d  PPE« 
in c lu d in g  c a p a b ilitie s  a n d  lim ita tio n s .

•  T he  n a tu re  o f th e  h a za rd s  a n d  th e  co n se q u e n c e s  o f 
n o t u s in g  th e  PPE.

•  T h e  h u m a n  fa c to rs  in flu e n c in g  PPE p e rfo rm a n c e .

•  In s tru c tio n  in  In s p e c tin g , d o n n in g , c h e c k in g , f it t in g ,  
a n d  u s in g  PPE.

•  In d iv id u a liz e d  re s p ira to r f i t  te s tin g  to  e n s u re  p ro p e r fit
•  U se  o f PPE in  n o rm a l a ir  fo r  a  lo n g  fa m ilia r ity  p e rio d  

a n d , fin a lly , w e a rin g  PPE in  a  te s t a tm o s p h e re  to  
e v a lu a te  its  e ffe c tiv e n e s s .

•  T h e  u s e r's  re s p o n s ib ility  ( if  a n y ) fo r  d e c o n ta m in a tio n , 
c le a n in g , m a in te n a n c e , a n d  re p a ir o f PPE.

•  E m e rg e n cy  p ro c e d u re s  a n d  s e lf-re s c u e  in  th e  e v e n t o f 
PPE fa ilu re .

•  T h e  b u d d y  s y s te m  (see  C h a p te r 9 , Site Control).

•  T h e  S ite  S a fe ty  P lan  a n d  th e  in d iv id u a l's  re s p o n s ib ili­
t ie s  a n d  d u tie s  in  a n  e m e rg e n cy .

T h e  d is c o m fo rt a n d  in c o n v e n ie n c e  o f  w e a rin g  PPE ca n  
c re a te  a re s is ta n c e  to  th e  c o n s c ie n tio u s  u se  o f  PPE. O ne  
e s s e n tia l a s p e c t o f tra in in g  is  to  m ake  th e  u s e r a w a re  o f 
th e  n e e d  fo r  PPE a n d  to  in s t ill m o tiv a tio n  fo r  th e  p ro p e r 
u se  a n d  m a in te n a n c e  o f PPE.
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W o rk  M is s io n  D u ra tio n

B e fo re  th e  w o rk e rs  a c tu a lly  b e g in  w o rk  in  th e ir  PPE 
e n se m b le s , th e  a n tic ip a te d  d u ra tio n  o f th e  w o rk  m is s io n  
s h o u ld  b e  e s ta b lis h e d . S e ve ra l fa c to rs  lim it m is s io n  
le n g th . T h e se  in c lu d e :

•  A ir  s u p p ly  c o n s u m p tio n .

•  S u it/e n s e m b le  p e rm e a tio n  a n d  p e n e tra tio n  b y  
c h e m ic a l c o n ta m in a n ts .

•  A m b ie n t te m p e ra tu re :

•  C o o la n t su p p ly .

A ir  S u p p ly  C o n s u m p tio n
T h e  d u ra tio n  o f th e  a ir  s u p p ly  m u s t b e  c o n s id e re d  b e fo re  
p la n n in g  a n y  S C B A -a ss is te d  w o rk  a c tiv ity . T he  a n tic i­
p a te d  o p e ra tin g  tim e  o f a n  S C B A  is  d e a r ly  in d ic a te d  o n  
th e  b re a th in g  a p p a ra tu s . T h is  d e s ig n a te d  o p e ra tin g  tim e  
is  b a se d  o n  a  m o d e ra te  w o rk  ra te ; e g ., s o m e  lif t in g , c a rry ­
in g , a n d /o r h e a v y  e q u ip m e n t o p e ra tio n . In  a c tu a l o p e ra ­
tio n , h o w e ve r, s e v e ra l fa c to rs  c a n  re d u c e  th e  ra te d  
o p e ra tin g  t im e  W h e n  p la n n in g  a n  S C B A -a ss is te d  w o rk  
m is s io n , th e  fo llo w in g  v a ria b le s  s h o u ld  b e  c o n s id e re d  a n d  
w o rk  a c tio n s  a n d  o p e ra tin g  tim e  a d ju s te d  a c c o rd in g ly :

•  W o rk  ra ta  T h e  a c tu a l in -u s e  d u ra tio n  o f S C B A s 
m a y  be  re d u c e d  b y  o n e -th ird  to  o n e -h a lf d u rin g  
s tre n u o u s  w o rk , e g ., d ru m  h a n d lin g , m a jo r lif t in g ,  
o r  a n y  ta s k  re q u irin g  re p e titiv e  sp e e d  o f m o tio n  
17J.

•  F itn e s s . W e il-c o n d itio n e d  in d iv id u a ls  g e n e ra lly  
u tiliz e  o x y g e n  m o re  e ffic ie n tly  a n d  c a n  e x tra c t 
m o re  o x y g e n  fro m  a  g iv e n  v o lu m e  o f  a ir  (p a rtic u ­
la r ly  w h e n  p e rfo rm in g  s tre n u o u s  ta s k s } th a n  u n fit 
in d iv id u a ls , th e re b y  s lig h tly  in c re a s in g  th e  S C B A  
o p e ra tin g  tim e  [8 ].

•  B o d y  s ize . L a rg e r in d iv id u a ls  g e n e ra lly  c o n s u m e  a ir 
a t a h ig h e r ra te  th a n  s m a lle r in d iv id u a ls  18 ], 
th e re b y  d e c re a s in g  th e  S C B A  o p e ra tin g  tim e

•  B re a th in g  p a tte rn s . Q u ic k , s h a llo w  o r irre g u la r 
b re a th s  u se  a ir  m o re  ra p id ly  th a n  d eep ; re g u la rly  
s p a ce d  b re a th s . H e a t-in d u c e d  a n x ie ty  a n d  la c k  o f 
a c c lim a tiz a tio n  (see  Heat Stress and Other Physio­
logical Factors in  th is  c h a p te r) m a y  in d u c e  h y p e r- 
v e n tila tio n , re s u ltin g  in  d e c re a se d  S C B A  o p e ra tin g  
tim e  [8 ].

S u it/E n s e m b le  P e rm e a tio n  a n d  P e n e tra tio n  
T h e  p o s s ib ility  o f c h e m ic a l p e rm e a tio n  o r p e n e tra tio n  o f 
C PC  e n s e m b le s  d u rin g  th e  w o rk  m is s io n  is  a lw a y s  a  m a t­
te r  o f c o n c e rn  a n d  m a y  lim it  m is s io n  d u ra tio n . P o ss ib le  
c a u s e s  o f e n s e m b le  p e n e tra tio n  a re :

•  S u it v a lv e  le a ka g e ; p a rtic u la r ly  u n d e r e x c e s s iv e ly  
h o t o r c o ld  te m p e ra tu re s .

•  S u it fa s te n e r le a ka g e  i f  th e  s u it is  n o t p ro p e rty  
m a in ta in e d  o r  i f  th e  fa s te n e rs  b e co m e  b r itt le  a t 
c o ld  te m p e ra tu re s .

•  E x h a la tio n  v a lv e  le a ka g e  a t e x c e s s iv e ly  h o t o r c o ld  
te m p e ra tu re s .

A ls o ; w h e n  c o n s id e rin g  m is s io n  d u ra tio n , i t  s h o u ld  be  
re m e m b e re d  th a t n o  s in g le  c lo th in g  m a te ria l is  a n  e ffe c ­
tiv e  b a rrie r to  a ll c h e m ic a ls  o r a ll c o m b in a tio n s  o f c h e m i­

c a ls , a n d  n o  m a te ria l is  a n  e ffe c tiv e  b a rrie r to  p ro lo n g e d  
c h e m ic a l e xp o su re .

A m b ie n t T e m p e ra tu re
T h e  a m b ie n t te m p e ra tu re  h a s  a m a jo r in flu e n c e  o n  w o rk  
m is s io n  d u ra tio n  a s  i t  a ffe c ts  b o th  th e  w o rk e r a n d  th e  
p ro te c tiv e  in te g r ity  o f th e  e n s e m b le  H e a t s tre s s , w h ic h  
c a n  o c c u r e ve n  in  re la tiv e ly  m o d e ra te  te m p e ra tu re s , is  th e  
g re a te s t im m e d ia te  d a n g e r to  a n  e n s e m b le -e n c a p s u la te d  
w o rk e r. M e th o d s  to  m o n ito r fo r  a n d  p re v e n t h e a t s tre s s  
a re  d is c u s s e d  in  th e  f in a l s e c tio n  o f th is  c h a p te r, Heat 
Stress and Other Physiological Factors. H o t a n d  c o ld  
a m b ie n t te m p e ra tu re s  a ls o  a ffe c t:

•  V a lve  o p e ra tio n  o n  s u its  a n d /o r re s p ira to rs .

•  T h e  d u ra b ility  a n d  f le x ib ility  o f  s u it m a te ria ls -

•  T h e  in te g r ity  o f  s u it fa s te n e rs .

•  T h e  b re a k th ro u g h  tim e  a n d  p e rm e a tio n  ra te s  o f 
c h e m ic a ls .

•  T h e  c o n c e n tra tio n  o f  a irb o rn e  c o n ta m in a n ts .

A ll th e s e  fa c to rs  m a y  d e c re a se  th e  d u ra tio n  o f p ro te c tio n  
p ro v id e d  b y  a  g iv e n  p ie c e  o f c lo th in g  o r re s p ira to ry  
e q u ip m e n t.

C o o la n t S u p p ly
U n d e r w a rm  o r s tre n u o u s  w o rk  c o n d itio n s , a d e q u a te  
c o o la n t (ic e  o r c h ille d  a ir, se e  T ab le  8 -5 } s h o u ld  be  
p ro v id e d  to  keep  th e  w e a re r's  b o d y  a t a  c o m fo rta b le  te m ­
p e ra tu re  a n d  to  re d u c e  th e  p o te n tia l fo r  h e a t s tre s s  (see  
H eat Stress and Other Physiological Factors a t th e  e n d  o f 
th is  c h a p te r}. I f  c o o la n t is  n e ce ssa ry , th e  d u ra tio n  o f th e  
c o o la n t s u p p ly  w ill d ire c tly  a ffe c t m is s io n  d u ra tio n .

P e rs o n a l U s e  F a c to rs

A s  d e s c rib e d  b e lo w , c e rta in  p e rs o n a l fe a tu re s  o f w o rk e rs  
m a y  je o p a rd iz e  s a fe ty  d u rin g  e q u ip m e n t use . P ro h ib itiv e  
o r p re c a u tio n a ry  m e a su re s  s h o u ld  be  ta k e n  as n e ce ssa ry .

F a c ia l h a ir  a n d  lo n g  h a ir in te rfe re  w ith  re s p ira to r f i t  a n d  
w e a re r v is io n . A n y  fa c ia l h a ir th a t p a sse s  b e tw e e n  th e  
fa c e  a n d  th e  s e a lin g  s u rfa c e  o f th e  re s p ira to r s h o u ld  be  
p ro h ib ite d . E ven  a fe w  d a y s ' g ro w th  o f fa c ia l h a ir  w ill 
a llo w  e x ce ss ive  c o n ta m in a n t p e n e tra tio n . Long  h a ir  m u s t 
b e  e ffe c tiv e ly  c o n ta in e d  w ith in  p ro te c tiv e  h a ir c o v e rin g s .

E ye g la sse s  w ith  c o n v e n tio n a l te m p le  p ie c e s  (e a rp ie c e  
b a rs ) w ill in te rfe re  w ith  th e  re s p ira to r-to -fa c e  se a l o f a fu ll 
fa c e p ie c e . A  s p e c ta c le  k it  s h o u ld  be  in s ta lle d  in  th e  fa c e  
m a sks  o f w o rk e rs  re q u irin g  v is io n  c o rre c tio n .

W h e n  a  w o rk e r m u s t w e a r c o rre c tiv e  le n s e s  as p a rt o f 
th e  fa c e p ie c e , th e  le n se s  s h a ll be  f it te d  b y  q u a lifie d  
in d iv id u a ls  to  p ro v id e  g o o d  v is io n , c o m fo rt, a n d  a g a s - 
t ig h t  s e a l. C o n ta c t le n se s  m a y  tra p  c o n ta m in a n ts  a n d /o r 
p a rtic u la te s  b e tw e e n  th e  le n s  a n d  th e  eye , c a u s in g  ir r ita ­
tio n , d a m age ; a b s o rp tio n , a n d  a n  u rg e  to  re m o ve  th e  
re s p ira to r. W e a rin g  c o n ta c t le n s e s  w ith  a re s p ira to r in  a 
c o n ta m in a te d  a tm o s p h e re  is  p ro h ib ite d  (2 9  CFR P a rt 
1 9 1 0 .1 3 4 [e ]I5 J (ii]).

G um  a n d  to b a c c o  c h e w in g  s h o u ld  b e  p ro h ib ite d  d u rin g  
re s p ira to r u se  s in c e  th e y  m a y  c a u s e  in g e s tio n  o f c o n ­
ta m in a n ts  a nd  m a y  c o m p ro m is e  th e  re s p ira to r f i t .
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D o n n in g  a n  E n s e m b le

A  ro u tin e  s h o u ld  be  e s ta b lis h e d  and  p ra c tic e d  p e rio d ic a lly  
fo r  d o n n in g  a fu lly -e n c a p s u la tin g  s u it/S C B A  e n s e m b le  
A s s is ta n c e  s h o u ld  be  p ro v id e d  fo r  d o n n in g  a nd  d o ffin g  
s in c e  th e s e  o p e ra tio n s  a re  d if f ic u lt  to  p e rfo rm  a lo n e , a n d  
s o lo  e ffo r ts  m ay in c re a se  th e  p o s s ib ility  o f  s u it d a m a g e

T ab le  8 -7  lis ts  sa m p le  p ro c e d u re s  fo r  d o n n in g  a fu lly -  
e n c a p s u la tin g  s u it/S C B A  e n s e m b le  T he se  p ro c e d u re s  
s h o u ld  be  m o d ifie d  d e p e n d in g  o n  th e  p a rtic u la r ty p e  o f 
s u it a n d /o r w h e n  e x tra  g lo ve s  a n d /o r b o o ts  a re  u se d . 
T h e se  p ro c e d u re s  a ssu m e  th a t th e  w e a re r has p re v io u s  
tra in in g  in  S C B A  u se  and  d e c o n ta m in a tio n  p ro c e d u re s .

O n ce  th e  e q u ip m e n t h a s  been  d o n n e d , its  f i t  s h o u ld  be 
e v a lu a te d . I f  th e  c lo th in g  is  to o  s m a ll, i t  w ill re s tr ic t m o v e ­
m e n t th e re b y  in c re a s in g  th e  lik e lih o o d  o f te a rin g  th e  s u it 
m a te ria l a nd  a c c e le ra tin g  w o rk e r fa tig u e . I f  th e  c lo th in g  
is  to o  la rg e ; th e  p o s s ib ility  o f s n a g g in g  th e  m a te ria l is  
in c re a s e d , a n d  th e  d e x te r ity  a nd  c o o rd in a tio n  o f th e  
w o rk e r m a y  be c o m p ro m is e d . In  e ith e r case , th e  w o rk e r 
s h o u ld  be  re c a lle d  a nd  b e tte r f it t in g  c lo th in g  p ro v id e d .

As part o f donning operations, an assistant tape seats 
boots to protective clothing to eliminate routes o f entry 
for chemicals.

la b le  8 -7 . S a m p le  D o n n in g  P ro ce d u re s8-*^

1. Inspect th e  c lo th in g  and resp ira to ry equ ipm ent before donning 
(see Inspection).

2. A d ju s t hard ha t o r headpiece if  w orn, to  f i t  u se r's  head.
3. Open back closure used to  change a ir tank (rf s u it has one) 

before donning su it.

4 . S tanding o r s ittin g , step  in to  th e  legs o f th e  su it; ensure proper 
placem ent o f th e  fe e t w ith in  the  su it; th e n  ga ther th e  s u it 
around th e  w a is t.

5. Put on chem ica l-resistan t sa fe ty  boo ts over th e  fe e t o f th e  su it. 
Tape the  leg c u ff over th e  tops o f the  boots.

—If add itiona l chem ica l-resistan t boo ts are required, p u t these 
on now.

—Some one-piece su its  have heavy-soled p ro tective  fe e t. W ith  
these su its , w ear sho rt, chem ical -res is tan t sa fe ty  boo ts inside 
th e  su it.

6 . Put on a ir tanks and harness assem bly o f the  SCBA. Don th e  
facepiece and ad just it  to  be secure, b u t com fortable. Do not 
connect the  breath ing hose. Open valve on a ir tank.

7. Fterfomn negative and p o s itive  resp ira to r facepiece seal te s t 
procedures.

—To conduct a negatrve-pressure te s t, d o se  th e  in le t p a rt w ith  
th e  palm  o f th e  hand o r squeeze the  breath ing tube  so i t  does 
n o t pass air, and g e n tly  inhale fo r about 10 seconds. A ny 
inw ard rush ing o f a ir ind ica tes a poor f it .  N ote th a t a leaking 
facepiece m ay be draw n tig h tly  to  th e  face  to  fo rm  a good 
seal, g iv ing  a fa lse  in d ica tio n  o f adequate f it.

—lo  conduct a positive-pressure te s t, g e n tly  exhale w h ile  
covering th e  exha la tion  va lve to  ensure th a t a p os itive  pres­
sure can be b u ilt up. Failure to  bu ild  a p o s itive  pressure in d i­
cates a poor f it .

8 . Depending on typ e  o f su it:

— Put on long-sleeved inner gloves (s im ila r to  surg ica l g loves).

— Secure gloves to  sleeves, fo r su its  w ith  detachable gloves 
(if n o t done p rio r to  en tering  the  su it).

— A dd itiona l overgloves, w orn over attached s u it g loves, m ay be 
donned la ter.

9. Put sleeves o f s u it over arm s as a ssis tan t pu lls s u it up and over 
th e  SCBA. Have a ssis tan t a d jus t s u it around SCBA and 
shoulders to  ensure un restric ted  m otion.

10. Put on hard ha t, if  needed.

11. Raise hood over head ca re fu lly  so as n o t to  d is rup t face  seal o f 
SCBA m ask. A d jus t hood to  g ive  sa tis fa c to ry  com fo rt.

12. Begin to  secure th e  s u it by c losing a ll fasteners on opening u n til 
the re  is  o n ly  adequate room  to  connect the  breath ing hose. 
Secure a lt be lts  and/or adjustable leg, head, and w aistbands.

13. C onnect the  breath ing hose w h ile  opening th e  m ain va lve

14. Have assistan t firs t ensure th a t w earer is breath ing p roperly  and 
then  m ake fin a l closure o f th e  su it.

15. Have a ssis tan t check a ll closures.
16. Have assistan t observe th e  w earer fo r a period o f tim e  to  ensure 

th a t the  w earer is  com fortable, psycho log ica lly stab)«; and th a t 
th e  equipm ent is  fu n c tion in g  properly.

■Source: Based on reference (91.

bFei fo rm  th e  procedures in  th e  order ind ica ted.

cW hen donning a su it, use a m oderate am ount o f a pow der to  pre­
ven t cha fing  and to  increase co m fo rt, fo w d e r w ill a lso reduce 
rubber b ind ing.
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R e s p ira to r  F it  la s t in g

T h e  " f i t ”  o r in te g r ity  o f th e  fa c e p ie c e -to -fa c e  s e a l o f a  
re s p ira to r a ffe c ts  its  p e rfo rm a n c e  A  s e cu re  f i t  is  im p o r­
ta n t w ith  p o s rtiv e -p re s s u re  e q u ip m e n t, a n d  is  e s s e n tia l 
to  th e  s a fe  fu n c tio n in g  o f n e g a tiv e -p re s s u re  e q u ip m e n t, 
s u c h  as m o s t a ir-p u rify in g  re s p ira to rs . M o s t fa c e  p ie c e s  f i t  
o n ly  a c e rta in  p e rc e n ta g e  o f th e  p o p u la tio n ; th u s  e a ch  
fa c e p ie c e  m u s t b e  te s te d  o n  th e  p o te n tia l w e a re r in  o rd e r 
to  e n su re  a  t ig h t  se a l. F a c ia l fe a tu re s  s u c h  a s s c a rs , 
h o llo w  te m p le s , v e ry  p ro m in e n t ch e e k b o n e s , d e e p  s k in  
c re a se s , d e n tu re s  o r  m is s in g  te e th , a n d  th e  c h e w in g  o f 
g u m  a n d  to b a c c o  m a y  in te rfe re  w ith  th e  re s p ira to r-to -fa c e  
se a l. A  re s p ira to r s h a ll not b e  w o rn  w h e n  s u c h  c o n d itio n s  
p re v e n t a g o o d  se a l. T h e  w o rk e rs ' d ilig e n c e  in  o b s e rv in g  
th e s e  fa c to rs  s h a ll b e  e v a lu a te d  b y  p e rio d ic  c h e c k s .

F or a  q u a lita tiv e  re s p ira to r f i t  te s tin g  p ro to c o l, see  
A p p e n d ix  D  o f th e  O S H A  le a d  s ta n d a rd  (2 9  CFR  P a rt 
1 9 1 0 .1 0 2 5 ). F or q u a n tita tiv e  f i t  te s tin g , se e  th e  N IO S H  
p u b lic a tio n  A  Guide to Industrial Respiratory Protection 
(101. F or s p e c ific  q u a n tita tiv e  te s tin g  p ro to c o ls , lite ra tu re  
s u p p lie d  b y  m a n u fa c tu re rs  o f q u a n tita tiv e  f i t  te s t e q u ip * 
m e n t s h o u ld  b e  c o n s u lte d . N o te  th a t c e rta in  O S H A  s ta n ­
d a rd s  re q u ire  q u a n tita tiv e  f i t  te s tin g  u n d e r s p e c ific  
c irc u m s ta n c e s  (e g ., 2 9  CFR P a rts  1910.1018 [h ]I3 ][ iiiL  
1 9 1 0 .1 0 2 5 |f) I3 )|ii), a n d  191 0-1 0 4 5 Ih ][3 ][m ][B J ).

ln ~ U s e  M o n ito r in g

T h e  w e a re r m u s t u n d e rs ta n d  a ll a s p e c ts  o f  th e  c lo th in g  
o p e ra tio n  a n d  its  lim ita tio n s ; th is  is  e s p e c ia lly  im p o rta n t 
fo r  fu lly -e n c a p s u la tin g  e n s e m b le s  w h e re  m isu se  c o u ld  
p o te n tia lly  re s u lt in  s u ffo c a tio n .

D u rin g  e q u ip m e n t use ; w o rk e rs  s h o u ld  be  e n c o u ra g e d  to  
re p o rt a n y  p e rc e iv e d  p ro b le m s  o r d iff ic u ltie s  to  th e ir  
s u p e rv is o r(s ). T h e s e  m a lfu n c tio n s  in c lu d e , b u t a re  n o t 
lim ite d  to :

•  D e g ra d a tio n  o f th e  p ro te c tiv e  e n s e m b le

•  P e rc e p tio n  o f  o d o rs .

•  S k in  ir r ita tio n .

•  U n u su a l re s id u e s  o n  PPE.

•  D is c o m fo rt.

•  R e s is ta n ce  to  b re a th in g .

•  F a tig u e  d u e  to  re s p ira to r u s e

•  In te rfe re n c e  w ith  v is io n  o r  c o m m u n ic a tio n .

•  R e s tric tio n  o f m o ve m e n t.

•  P e rso n a l re s p o n s e s  s u c h  as ra p id  p u lse , n a u sea , a n d  
c h e s t p a in .

I f  a s u p p lie d -a ir re s p ira to r is  b e in g  u se d , a ll h a za rd s  th a t 
m ig h t e n d a n g e r th e  in te g r ity  o f th e  a ir  lin e  s h o u ld  be 
re m o ve d  fro m  th e  w o rk in g  a rea  p rio r  to  u s e  D u rin g  use, 
a ir  lin e s  s h o u ld  b e  k e p t as s h o rt a s  p o s s ib le  a n d  o th e r 
w o rk e rs  a n d  v e h ic le s  s h o u ld  be  e x c lu d e d  fro m  th e  area-

D o ff in g  e n  E n s a m b la

E xa c t p ro c e d u re s  fo r  re m o v in g  fu lly -e n c a p s u la tin g  s u it/ 
S C B A  e n se m b le s  m u s t b e  e s ta b lis h e d  a n d  fo llo w e d  in  
o rd e r to  p re v e n t c o n ta m in a n t m ig ra tio n  fro m  th e  w o rk  
a rea  a n d  tra n s fe r o f c o n ta m in a n ts  to  th e  w e a re r's  b o d y , 
th e  d o ffin g  a s s is ta n t, a n d  o th e rs .

la b le  8 -8 . S a m p le  D o ffin g  P rocedures«

N s u ffic ie n t a ir supp ly  b  « ra ta b le  to  a lo w  approp ria te  decontam i­
n a tio n  be fore  rem oval:

1  Remove any extraneous o r d isposable d o th in g , bo o t covers, 
o u te r g loves, and ta p e

2. Have a ssis tan t loosen and rem ove th e  w eare r's  sa fe ty  shoes o r 
boots.

3. Have a ssis tan t open th e  s u it com p le te ly  and lif t  th e  hood over 
th e  head o f th e  w earer and res t rt on top  o f th e  SCBA tank.

4 . Remove arm s, one a t a tim e, from  su it. Once arm s are free, have 
a ss is tan t Gft the  s u it up and away from  th e  SCBA backpack— 
avoiding arty co n ta c t betw een th e  ou tside  surface  o f th e  s u it 
and the  w earer's b o d y—and lay th e  s u it o u t fla t behind the  
w earer. Leave in te rna l g loves on, if  any.

5 . S ittin g , if  possib le  rem ove bo th  legs from  th e  s u it

&  Follow  procedure fo r d o ffin g  SCBA.

7. A fte r s u it is rem oved, rem ove in te rna l g loves by ro llin g  them  o ff 
th e  hand, ins ide  o u t.

8 . Remove in te rn a l d o th in g  and tho ro u g h ly  deanse th e  body.
M th e  low -pressure  w arn ing  a larm  has sounded, s ig n ify in g  th a t 
app roxim a te ly  5  m inu tes o f a ir rem ain :

1. Remove d isposable d o th in g .

¿ .Q u ick ly  scrub  and hose o ff, especia lly around th e  en tra n ce /e x it 
zipper.

3 . Open th e  zipper enough to  a llo w  access to  th e  regu la to r and 
brea th ing  hose

4 . Im m edia te ly a ttach  an appropria te  can is te r to  th e  b reath ing 
hose (the  typ e  and fittin g s  shou ld  be predeterm ined). A lthough  
th is  provides som e p ro tec tion  aga inst any con tam ina tion  s till 
present, it  vo ids th e  c e rtific a tio n  o f th e  u n it.

5 . Follow  S teps 1 th rough  8  o f th e  tegu la r d o ffin g  procedure 
above la ke  extra  care to  avoid con tam ina ting  th e  a ss is tan t and 
w earer.

"S ource =  Based on reference [9 ].

S a m p le  d o ffin g  p ro c e d u re s  a re  p ro v id e d  in  la b le  8 *8 . 
T h e se  p ro c e d u re s  s h o u ld  b e  p e rfo rm e d  o n ly  a fte r  d e c o n ­
ta m in a tio n  o f th e  s u ite d  w o rk e r (see  C h a p te r 10, Decon­
tamination). T h e y  re q u ire  a s u ita b ly  a ttire d  a s s is ta n t. 
T h ro u g h o u t th e  p ro c e d u re s , b o th  w o rk e r a n d  a s s is ta n t 
s h o u ld  a v o id  a n y  d ire c t c o n ta c t w ith  th e  o u ts id e  s u rfa c e  
o f th e  s u it.

C lo th in g  R e u s e

C h e m ic a ls  th a t h ave  b e g u n  to  p e rm e a te  c lo th in g  d u rin g  
u se  m a y  n o t be  rem o ve d  d u rin g  d e c o n ta m in a tio n  a n d  m a y  
c o n tin u e  to  d iffu s e  th ro u g h  th e  m a te ria l to w a rd s  th e  
in s id e  s u rfa c e  p re s e n tin g  th e  h a za rd  o f d ire c t s k in  c o n ­
ta c t to  th e  n e x t p e rso n  w h o  u se s  th e  c lo th in g .

W h e re  s u c h  p o te n tia l h a za rd s  m a y  d e ve lo p , c lo th in g  
s h o u ld  b e  c h e c k e d  in s id e  a n d  o u t fo r  d is c o lo ra tio n  o r 
o th e r e v id e n c e  o f c o n ta m in a tio n  (see  n e x t s e c tio n . 
Inspection). T h is  is  p a rtic u la r ly  im p o rta n t fo r  fu lly -  
e n c a p s u la tin g  s u its , w h ic h  a re  g e n e ra lly  s u b je c t to  reu se  
d u e  to  th e ir  c o s t. Notec h o w e ve r, th a t n e g a tiv e  (¡.a , no  
c h e m ic a l fo u n d ) te s t re s u lts  d o  n o t n e c e s s a rily  p re c lu d e  
th e  p o s s ib ility  th a t so m e  a b so rb e d  c h e m ic a l w ill re a ch  
th e  s u it 's  in te rio r.

A t p re s e n t U ttle  d o c u m e n ta tio n  e x is ts  re g a rd in g  c lo th in g  
re u s e  R euse d e c is io n s  m u s t c o n s id e r th e  k n o w n  fa c to rs
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o f p e rm e a tio n  ra te s  as  w e ll a s  th e  to x ic ity  o f th e  c o n - 
ta m in a n t(s ). In  fa c t, u n le s s  e x tre m e  ca re  is  ta k e n  to  
e n su re  th a t c lo th in g  is  p ro p e rty  d e c o n ta m in a te d  and  th a t 
th e  d e c o n ta m in a tio n  d o e s  n o t d e g ra d e  th e  m a te ria l, th e  
re u se  o f c h e m ic a l p ro te c tiv e  c lo th in g  th a t has been 
c o n ta m in a te d  w ith  to x ic  c h e m ic a ls  is  n o t a d v is a b le  14).

In s p e c tio n

A n  e ffe c tiv e  PPE in s p e c tio n  p ro g ra m  w ill p ro b a b ly  fe a tu re  
f iv e  d iffe re n t in s p e c tio n s :

•  In s p e c tio n  a n d  o p e ra tio n a l te s tin g  o f e q u ip m e n t 
re c e iv e d  fro m  th e  fa c to ry  o r d is trib u to r.

•  In s p e c tio n  o f e q u ip m e n t a s  i t  is  is su e d  to  w o rk e rs .

•  In s p e c tio n  a fte r  u se  o r tra in in g  a n d  p rio r  to  m a in ­
te n a n c e .

•  P e rio d ic  in s p e c tio n  o f s to re d  e q u ip m e n t.

•  P e rio d ic  in s p e c tio n  w h e n  a q u e s tio n  a ris e s  c o n c e rn ­
in g  th e  a p p ro p ria te n e s s  o f th e  s e le c te d  e q u ip m e n t, o r 
w h e n  p ro b le m s  w ith  s im ila r e q u ip m e n t a rise .

E ach  in s p e c tio n  w ill c o v e r s o m e w h a t d iffe re n t a reas in  
v a ry in g  d e g re e s  o f d e p th . D e ta ile d  in s p e c tio n  p ro ce d u re s , 
w h e re  a p p ro p ria te ; a re  u s u a lly  a v a ila b le  fro m  th e  m a n u ­
fa c tu re r. T h e  in s p e c tio n  c h e c k lis ts  p ro v id e d  in  Tab le  8 -9  
m ay a ls o  be  an  a id .

R e co rd s  m u s t be  k e p t o f a ll in s p e c tio n  p ro c e d u re s . 
In d iv id u a l id e n tific a tio n  n u m b e rs  s h o u ld  be  a ss ig n e d  to  at! 
re u sa b le  p ie c e s  o f e q u ip m e n t (re s p ira to rs  m a y  a lre a d y  
h ave  ID  n u m b e rs ) a n d  re c o rd s  s h o u ld  be  m a in ta in e d  b y  
th a t n u m b e r. A t a m in im u m , e a ch  in s p e c tio n  s h o u ld  re c ­
o rd  th e  ID  n u m b e r, d a te , in s p e c to r, a nd  a n y  u n u su a l c o n ­
d itio n s  o r fin d in g s . P e rio d ic  re v ie w  o f th e s e  re c o rd s  m ay 
in d ic a te  a n  ite m  o r ty p e  o f ite m  w ith  e x c e s s iv e  m a in ­
te n a n c e  c o s ts  o r a p a rtic u la r ly  h ig h  le v e l o f "d o w n -tim e ."

S to ra g e

C lo th in g  a n d  re s p ira to rs  m u s t b e  s to re d  p ro p e rly  to  p re ­
v e n t d a m a g e  o r m a lfu n c tio n  d u e  to  e x p o s u re  to  d u s t 
m o is tu re ; s u n lig h t d a m a g in g  c h e m ic a ls , e x tre m e  te m p e r­
a tu re s , a nd  im p a c t. P ro ce d u re s  m u s t be  s p e c ifie d  fo r  b o th  
p re -is s u a n c e  w a re h o u s in g  a n d , m o re  im p o rta n tly , p o s t­
is s u a n c e  (in -u s e ) s to ra g e  M a n y  e q u ip m e n t fa ilu re s  ca n  be 
d ire c tly  a ttr ib u te d  to  im p ro p e r s to ra g e

C lo th in g :

•  P o te n tia lly  c o n ta m in a te d  c lo th in g  s h o u ld  be  s to re d  in  
an  a rea  se p a ra te  fro m  s tre e t c lo th in g .

•  P o te n tia lly  c o n ta m in a te d  c lo th in g  s h o u ld  be  s to re d  in  
a w e ll-v e n tila te d  a re a , w ith  g o o d  a ir f lo w  a ro u n d  e a ch  
ite m , i f  p o s s ib le .

•  D iffe re n t ty p e s  a nd  m a te ria ls  o f c lo th in g  a nd  g lo ve s  
s h o u ld  be  s to re d  s e p a ra te ly  to  p re v e n t is s u in g  th e  
w ro n g  m a te ria l b y  m is ta ke .

•  P ro te c tiv e  c lo th in g  s h o u ld  b e  fo ld e d  o r h u n g  in  a c c o r­
d a n ce  w ith  m a n u fa c tu re rs ' re c o m m e n d a tio n s .

R e s p ira to rs :

•  S C B A s, s u p p lie d -a ir re s p ira to rs , a n d  a ir-p u rify in g  
re s p ira to rs  s h o u ld  be  d is m a n tle d , w a s h e d , a n d  d is in ­
fe c te d  a fte r  e a ch  use .

Ta We 8 -9 . S a m p le  PPE In s p e c tio n  C h e c k lis ts

CLOTHING
Before use:

•  Determine that the clothing material is correct for the specified 
task at hand.

•  Visually inspect for:
— imperfect seams
— non-uniform coatings
— tears
— malfunctioning closures

•  Hold up to light and check for pinholes.
•  Flex product:

— observe for cracks
— observe for other signs of shelf detenoration

•  If the product has been used previously, inspect inside and out 
for signs of chemical attack:
— discoloration
— swelling
— stiffness

During th e  w ork ta sk , p e rio d ica lly  in sp e c t fo r:

•  Evidence of chemical attack such as discoloration, swelling, 
stiffening, and softening. Keep in mind, however, that chemical 
permeation can occur without any visible effects.

•  Closure failure.
• Tears.
•  Punctures.
•  Seam discontinuities.

GLOVES
•  BEFORE USE, pressurize glove to check for pinholes. Either 

blow into glove, then roll gauntlet towards fingers or inflate 
glove and hold under water, (n either case, no air should escape.

FULLY-ENCAPSULATING SUITS

Before use:
•  Check the operation of pressure relief valves.
• Inspect the fitting of wrists, ankles, and neck.
•  Check faceshield, if so equipped, for

— cracks
— crazing 
—fogginess

RESPIRATORS

SCBA
• Inspect SCBAs:

— before and after each use
—at least monthly when in storage
— every time they are cleaned

•  Check all connections for tightness.
•  Check material conditions for:

—signs of pliability
— signs of deterioration
— signs of distortion

• Check for proper setting and operation of regulators and valves 
(according to manufacturers' recommendations).

•  Check operation of alarm(s).
•  Check faceshields and lenses for:

— cracks 
—crazing 
—fogginess
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lâ b le  8 -9 . (c o rrL )

SuppBed-A ir R esp irators

•  Inspect SARs:

—d a ily  w hen in  use
— a t least m on th ly  w hen in  storage
—every tim e  th e y  w e cleaned

•  Inspect a ir Roes p rio r to  each use fo r cracks, kinks, cu ts, frays, 
and w eak areas.

•  C heck fo r proper se ttin g  and opera tion  o f regu la to rs and valves 
(accord ing to  m anufactu re rs ' recom m endations).

•  Check a ll connections fo r tig h tne ss .

•  Check m ateria l cond itions fo r

—signs o f pf ¡a b ility  
—signs o f de te rio ra tion
— signs o f d is to rtio n

•  C heck faceshie lds and lenses fo r:

—cracks
—crazing
—fogginess

A ir-P u rify in g  R esp irators
•  Inspect a ir-p u rify in g  resp ira tors:

— before  each use to  be sure th e y  have been adequate ly 
cleaned 

—a fte r each use 
—during cleaning
— m on th ly  i f  in  storage fo r em ergency use

•  C heck m ateria l cond itions fo r

—signs o f p lia b ility  
—signs o f de te rio ra tion  
—signs o f d is to rtio n

•  Exam ine ca rtridges o r can is te rs to  ensure th a t:

—they are th e  proper typ e  fo r th e  in tended use 
—the  exp ira tion  date  has n o t been passed 
—they have n o t been opened o r used p reviously

•  C heck facesh ie lds and lenses fo r.

—cracks 
—crazing 
—fogginess

•  S C B A s s h o u ld  b e  s to re d  in  s to ra g e  c h e s ts  s u p p lie d  b y  
th e  m a n u fa c tu re r. A ir -p u r ify in g  re s p ira to rs  s h o u ld  be  
s to re d  in d iv id u a lly  in  th e ir  o rig in a l c a rto n s  o r c a rry in g  
ca se s , o r in  h e a t-s e a le d  o r re se a ta b le  p la s tic  b a g s .

M a in te n a n c e

T h e  te c h n ic a l d e p th  o f m a in te n a n c e  p ro c e d u re s  va ry . 
M a n u fa c tu re rs  fre q u e n tly  re s tr ic t th e  sa le  o f c e rta in  PPE 
p a rts  to  in d iv id u a ls  o r g ro u p s  w h o  a re  s p e c ia lly  tra in e d , 
e q u ip p e d , a n d  "a u th o r iz e d "  b y  th e  m a n u fa c tu re r to  p u r­
ch a se  th e m . E x p lic it p ro c e d u re s  s h o u ld  b e  a d o p te d  to  
e n s u re  th a t th e  a p p ro p ria te  le v e l o f m a in te n a n c e  is  p e r­
fo rm e d  o n ly  b y  in d iv id u a ls  h a v in g  th is  s p e c ia liz e d  tra in in g  
a n d  e q u ip m e n t. T h e  fo llo w in g  c la s s ific a tio n  sch e m e  is  
o fte n  u se d  to  d iv id e  m a in te n a n c e  in to  th re e  le v e ls :

•  Leve l 1: U se r o r w e a re r m a in te n a n c e , re q u irin g  a fe w  
c o m m o n  to o ls  o r n o  to o ls  a t a ll.

•  Leve l 2 : S h o p  m a in te n a n c e  th a t c a n  b e  p e rfo rm e d  b y  
th e  e m p lo y e r's  m a in te n a n c e  sh o p .

•  Leve l 3 : S p e c ia liz e d  m a in te n a n c e  th a t ca n  b e  p e r­
fo rm e d  o n ly  b y  th e  fa c to ry  o r  a n  a u th o riz e d  re p a ir 
p e rs o n .

Heat S tress and Other Physiological 
Factors
W e a rin g  PPE p u ts  a  h a za rd o u s  w a s te  w o rk e r a t c o n s id ­
e ra b le  r is k  o f  d e v e lo p in g  h e a t s tre s s . T h is  c a n  re s u lt in  
h e a lth  e ffe c ts  ra n g in g  fro m  tra n s ie n t h e a t fa tig u e  to  s e ri­
o u s  illn e s s  o r  d e a th . H e a t s tre s s  is  c a u se d  b y  a  n u m b e r o f 
in te ra c tin g  fa c to rs , in c lu d in g  e n v iro n m e n ta l c o n d itio n s , 
c lo th in g , w o rk lo a d , a n d  th e  in d iv id u a l c h a ra c te r is tic s  o f 
th e  w o rk e r. B ecause  h e a t s tre s s  is  p ro b a b ly  o n e  o f th e  
m o s t c o m m o n  (an d  p o te n tia lly  s e rio u s ) illn e s s e s  a t h a z ­
a rd o u s  w a s te  s ite s , re g u la r m o n ito rin g  a n d  o th e r p re ve n ­
tiv e  p re c a u tio n s  a re  v ita l.

In d iv id u a ls  v a ry  in  th e ir  s u s c e p tib ility  to  h e a t s tre s s . F ac­
to rs  th a t m a y  p re d is p o s e  so m e o n e  to  h e a t s tre s s  in c lu d e :

•  L a ck  o f p h y s ic a l fitn e s s .

•  la c k  o f a c c lim a tiz a tio n .

•  A g e

•  D e h y d ra tio n .

•  O b e srty .

•  A lc o h o l a n d  d ru g  use .

•  In fe c tio n .

•  S u n b u rn .

•  D ia rrh e a .

•  C h ro n ic  d is e a s e

R e d u ce d  w o rk  to le ra n c e  a n d  th e  in c re a s e d  r is k  o f e x c e s ­
s iv e  h e a t s tre s s  is  d ire c tly  in flu e n c e d  b y  th e  a m o u n t a n d  
ty p e  o f  PPE w o rn . PPE a d d s  w e ig h t a n d  b u lk , s e v e re ly  
re d u c e s  th e  b o d y 's  a cce ss  to  n o rm a l h e a t e xch a n g e  
m e c h a n is m s  (e v a p o ra tio n , c o n v e c tio n , a n d  ra d ia tio n ), a n d  
in c re a s e s  e n e rg y  e x p e n d itu re . T h e re fo re , w h e n  s e le c tin g  
PPE, e a ch  ite m 's  b e n e fit s h o u ld  b e  c a re fu lly  e v a lu a te d  in  
re la tio n  to  its  p o te n tia l fo r  in c re a s in g  th e  r is k  o f h e a t 
s tre s s . O n ce  PPE is  s e le c te d , th e  s a fe  d u ra tio n  o f w o rk / 
re s t p e rio d s  s h o u ld  b e  d e te rm in e d  b a se d  o n  th e :

•  A n tic ip a te d  w o rk  ra te .

•  A m b ie n t te m p e ra tu re  a n d  o th e r e n v iro n m e n ta l 
fa c to rs .

•  T ype  o f  p ro te c tiv e  e n s e m b le

•  In d iv id u a l w o rk e r c h a ra c te r is tic s  a n d  fitn e s s .

M o n ito r in g

B e ca u se  th e  in c id e n c e  o f h e a t s tre s s  d e p e n d s  o n  a  v a ri­
e ty  o f fa c to rs , a ll w o rk e rs , e ve n  th o s e  n o t w e a rin g  p ro te c ­
tiv e  e q u ip m e n t, s h o u ld  b e  m o n ito re d .

•  F or w o rk e rs  w e a rin g  p e rm e a b le  c lo th in g  (e g ., s ta n ­
d a rd  c o tto n  o r  s y n th e tic  w o rk  c lo th e s ), fo llo w  
re c o m m e n d a tio n s  fo r  m o n ito rin g  re q u ire m e n ts  a n d  
s u g g e s te d  w o rk /re s t s c h e d u le s  in  th e  c u rre n t 
A m e ric a n  C o n fe re n c e  o f G o v e rn m e n ta l In d u s tr ia l 
H y g ie n is ts ' (ACG 1H) T h re s h o ld  L im it V a lu e s  fo r  
H e a t S tre s s  (111. I f  th e  a c tu a l c lo th in g  w o rn  d iffe rs  
fro m  th e  A C G IH  s ta n d a rd  e n se m b le  in  in s u la tio n  
v a lu e  a n d /o r w in d  a n d  v a p o r p e rm e a b ility , ch a n g e  
th e  m o n ito rin g  re q u ire m e n ts  a n d  w o rk /re s t s c h e d ­
u le s  a c c o rd in g ly  (1 2 ].
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•  F or w o rk e rs  w e a rin g  s e m ip e rm e a b le  o r  im p e r­
m ea b le 1 e n c a p s u la tin g  e n se m b le s , th e  A C G IH  
s ta n d a rd  c a n n o t be  u se d . For th e s e  s itu a tio n s , 
w o rk e rs  s h o u ld  b e  m o n ito re d  w h e n  th e  te m p e ra ­
tu re  in  th e  w o rk  a rea  is  a b o ve  7 0  °F  (21 °C ) [6 ].

1b m o n ito r th e  w o rk e r, m e a su re :

•  H e a rt ra te . C o u n t th e  ra d ia l p u ls e  d u rin g  a 
3 0 -s e c o n d  p e rio d  as e a rly  a s  p o s s ib le  in  th e  re s t 
p e rio d .

I f  th e  h e a rt ra te  e xce e d s  110 b e a ts  p e r m in u te  a t 
th e  b e g in n in g  o f th e  re s t p e rio d , s h o rte n  th e  n e x t 
w o rk  c y c le  b y  o n e -th ird  a nd  keep  th e  re s t p e rio d  
th e  sam e.

I f  th e  h e a rt ra te  s t ill e xce e d s  110 b e a ts  p e r m in u te  
a t th e  n e x t re s t p e rio d , s h o rte n  th e  fo llo w in g  w o rk  
c y c le  b y  o n e -th ird  [1 2 ].

•  O ra l te m p e ra tu re . U se  a c lin ic a l th e rm o m e te r
(3  m in u te s  u n d e r th e  to n g u e ) o r s im ila r d e v ic e  to  
m e a su re  th e  o ra l te m p e ra tu re  a t th e  e n d  o f th e  
w o rk  p e rio d  (b e fo re  d rin k in g ).

I f  o ra l te m p e ra tu re  e xce e d s  9 9 .6 °F  (3 7 .6 °C ), 
s h o rte n  th e  n e x t w o rk  c y c le  by o n e -th ird  w ith o u t 
c h a n g in g  th e  re s t p e rio d .

H o ra l te m p e ra tu re  s t ill e xce e d s  9 9 .6  °F  (3 7 .6  °C ) a t 
th e  b e g in n in g  o f th e  n e x t re s t p e rio d , s h o rte n  th e  
fo llo w in g  w o rk  c y c le  b y  o n e -th ird  (1 2 ].

D o  not p e rm it a w o rk e r to  w e a r a  se m ip e rm e a b le  o r 
im p e rm e a b le  g a rm e n t w h e n  h is /h e r o ra l te m p e ra ­
tu re  e xce e d s  1 0 0 .6  °F  (3 8 .1 °C )[1 2 ].

•  B o d y  w a te r lo s s , i f  p o s s ib le  M e a su re  w e ig h t o n  a 
s c a le  a c c u ra te  to  ± 0 .2 5  lb  a t th e  b e g in n in g  a n d  
e n d  o f e a ch  w o rk  d a y  to  see  rf e n o u g h  flu id s  a re  
b e in g  ta k e n  to  p re v e n t d e h y d ra tio n . W e ig h ts  
s h o u ld  be  ta k e n  w h ile  th e  e m p lo ye e  w e a rs  s im ila r 
c lo th in g  o r, id e a lly , is  n u d e  The body water toss 
should not exceed 1.5 percent totaI  body weight 
loss in a work day [1 2 ].

In itia lly , th e  fre q u e n c y  o f p h y s io lo g ic a l m o n ito rin g  
d e p e n d s  o n  th e  a ir  te m p e ra tu re  a d ju s te d  fo r  s o la r ra d ia ­
tio n  and  th e  le v e l o f p h y s ic a l w o rk  (see  Table  8 -1 0 ). T h e  
le n g th  o f th e  w o rk  c y c le  w ill be  g o ve rn e d  b y  th e  fre ­
q u e n c y  o f th e  re q u ire d  p h y s io lo g ic a l m o n ito rin g .

Prevention
P ro p e r tra in in g  a n d  p re v e n tiv e  m e a su re s  w ill h e lp  a v e rt 
s e rio u s  illn e s s  a n d  lo s s  o f w o rk  p ro d u c tiv ity . P re v e n tin g  
h e a t s tre s s  is  p a rtic u la r ly  im p o rta n t b e ca u se  o n c e  so m e ­
o n e  s u ffe rs  fro m  h e a t s tro k e  o r h e a t e x h a u s tio n , th a t p e r­
so n  m a y  b e  p re d is p o s e d  to  a d d itio n a l h e a t in ju rie s . To 
a v o id  h e a t s tre s s , m a n a g e m e n t s h o u ld  ta k e  th e  fo llo w in g  
s te p s :

•  A d ju s t w o rk  s c h e d u le s :

M o d ify  w o rk /re s t s c h e d u le s  a c c o rd in g  to  m o n ito r­
in g  re q u ire m e n ts .

M a n d a te  w o rk  s lo w d o w n s  as nee de d .

’A lthough  no p ro te c tive  ensem ble is  "c o m p le te ly " im perm eable, 
fo r p ractica l purposes an o u tfit m ay be considered im perm eable 
w hen ca lcu la ting  hea t s tress risk .

R o ta te  p e rs o n n e l: a lte rn a te  jo b  fu n c tio n s  to  m in i­
m ize  o v e rs tre s s  o r o v e re x e rtio n  a t o n e  ta s k .

A d d  a d d itio n a l p e rs o n n e l to  w o rk  te a m s .

P e rfo rm  w o rk  d u rin g  c o o le r h o u rs  o f th e  d a y  i f  p o s ­
s ib le  o r a t n ig h t i f  a d e q u a te  lig h tin g  ca n  be 
p ro v id e d .

•  P ro v id e  s h e lte r (a ir-c o n d itio n e d , i f  p o s s ib le ) o r 
sh a d ed  a reas to  p ro te c t p e rs o n n e l d u rin g  re s t 
p e rio d s .

•  M a in ta in  w o rk e rs ' b o d y  flu id s  a t n o rm a l le v e ls .
T h is  is  n e c e s s a ry  to  e n s u re  th a t th e  c a rd io v a s c u la r 
s y s te m  fu n c tio n s  a d e q u a te ly . D a ily  flu id  in ta k e  
m u s t a p p ro x im a te ly  e q u a l th e  a m o u n t o f w a te r 
lo s t in  s w e a t, L e , 8  flu id  o u n c e s  (0 .2 3  tite rs ) o f 
w a te r m u s t be  in g e s te d  fo r  a p p ro x im a te ly  e ve ry
8  o u n c e s  (0 .2 3  kg ) o f w e ig h t lo s t. T h e  n o rm a l 
th ir s t m e ch a n ism  is  n o t s e n s itiv e  e n o u g h  to  
e n su re  th a t e n o u g h  w a te r w ill be  d ru n k  to  re p la c e  
lo s t s w e a t [1 4 ], W h e n  h e a vy  s w e a tin g  o c c u rs , 
e n c o u ra g e  th e  w o rk e r to  d rin k  m ore . T he  fo llo w in g  
s tra te g ie s  m ay be  u s e fu l:

M a in ta in  w a te r te m p e ra tu re  a t 5 0 °  to  6 0  °F  
(1 0 °  to  1 5 .6 °C ).

P ro v id e  s m a ll d is p o s a b le  c u p s  th a t h o ld  a b o u t 
4  o u n c e s  (0.1 lite r ) .

H ave  w o rk e rs  d rin k  16 o u n c e s  (0 .5  lite rs ) o f flu id  
(p re fe ra b ly  w a te r o r d ilu te  d rin k s ) b e fo re  b e g in n in g  
w o rk .

U rge  w o rk e rs  to  d rin k  a c u p  o r tw o  e ve ry  15 to  2 0  
m in u te s , o r a t e a ch  m o n ito rin g  b re a k . A  to ta l o f
1 to  1 .6  g a llo n s  (4  to  6  lite rs ) o f flu id  p e r d a y  a re  
re co m m e n d e d , b u t m o re  m a y  be  n e c e s s a ry  to  
m a in ta in  b o d y  w e ig h t.

W e ig h  w o rk e rs  b e fo re  a nd  a fte r  w o rk  to  d e te rm in e  
i f  f lu id  re p la c e m e n t is  a d e q u a te

•  E n co u ra g e  w o rk e rs  to  m a in ta in  an  o p tim a l le v e l o f 
p h y s ic a l fitn e s s :

W h e re  in d ic a te d , a c c lim a tiz e  w o rk e rs  to  s ite  w o rk  
c o n d itio n s : te m p e ra tu re , p ro te c tiv e  c lo th in g , a nd  
w o rk lo a d  (see  Level o f Acclimatization a t th e  e n d  o f 
th is  c h a p te r).

U rg e  w o rk e rs  to  m a in ta in  n o rm a l w e ig h t le v e ls .

•  P ro v id e  c o o lin g  d e v ic e s  to  a id  n a tu ra l b o d y  h e a t 
e xch a n g e  d u rin g  p ro lo n g e d  w o rk  o r se ve re  h e a t 
e x p o s u re  C o o lin g  d e v ic e s  in c lu d e :

R e id  s h o w e rs  o r h o s e -d o w n  a re a s  to  re d u ce  b o d y  
te m p e ra tu re  a n d /o r to  c o o l o ff  p ro te c tiv e  c lo th in g . 

C o o lin g  ja c k e ts , v e s ts , o r s u its  (see  Tab le  8 -5  fo r  
d e ta ils ).

•  T ra in  w o rk e rs  to  re co g n ize  a n d  tre a t h e a t s tre s s .
A s  p a rt o f tra in in g , id e n tify  th e  s ig n s  a nd  s y m p ­
to m s  o f h e a t s tre s s  (see  Tab le  8-11).

O th e r  F a c to rs

PPE d e c re a se s  w o rk e r p e rfo rm a n c e  a s co m p a re d  to  an 
u n e q u ip p e d  in d iv id u a l. T h e  m a g n itu d e  o f th is  e ffe c t va rie s  
c o n s id e ra b ly , d e p e n d in g  o n  b o th  th e  in d iv id u a l a n d  th e  
PPE e n se m b le  u se d . T h is  s e c tio n  d is c u s s e s  th e  d e m o n ­
s tra te d  p h y s io lo g ic a l re s p o n s e s  to  PPE, th e  in d iv id u a l 
h u m a n  c h a ra c te r is tic s  th a t p la y  a fa c to r  in  th e s e
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Ifcb fo  8 *1 0 . S u g g e s te d  F re q u e n cy  o f P h y s io lo g ic a l M o n ito rin g  fo r  F it a n d  A c c lim a tiz e d  W o rke rs *

ADJUSTED TEMPERATURE* NORM AL WORK ENSEMBLE' IMPERMEABLE ENSEMBLE

9 0  °F  (32 .2  °C ) o r above A fte r each 4 5  m inutes o f w ork A fte r each 15 m inutes o f w ork

8 7 .5 * -9 0 ° F  (3 0 .8 * -3 2 .2 ° C l A fte r each 6 0  m inutes o f w o rk A fte r each 3 0  m inutes o f w o rk

8 2 .5 * -8 7 .5 * F  (2 8 .1 * -3 0 .8 * 0 A fte r each 9 0  m inutes o f w ork A fte r each 6 0  m inutes o f w ork

7 7 .5 ° -8 2 .5 ° F  (2 5 .3 ° -2 8 .1  °C ) A fte r each 120  m inutes o f w ork A fte r each 9 0  m inutes o f w ork

7 2 .5 ® -7 7 .5  °F
(2 Z 5 P-2 5 .3 °C ) A fte r each 150  m inutes o f w ork A fte r each 120  m inutes o f w o rk

Source: R eference 1131.

"For w o rk  levels o f 2 5 0  kiloca lo ries/hou r.

'■Calculate th e  ad justed a ir tem pera tu re  (ta  adj) by using  ttu s  equation : ta  ad j ®F =  ta  QF +  (13 x  %  sunsh ine). M easure a ir tem perature 
fta ) w ith  a standard m ercury-in-g lass therm om eter, w ith  th e  bu lb  shielded from  rad ian t heat. E stim ate percent sunshine by judg ing  w h a t 
percent lim e  the  sun is  n o t covered by c louds th a t are th ic k  enough to  produce a shadow . (100 percen t sunshine =  no c loud  cover and 
a sharps d is tin c t shadow ; 0  percent sunshine =  no  shadow s.)

CA  norm al w o rk  ensem ble consis ts  o f co tto n  covera lls o r o th e r c o tto n  c lo th in g  w ith  long sleeves and pants.

la b ia  8 *1 1 . S ig n s  a n d  S y m p to m s  o f H e a t S tre s s *

•  H eat rash m ay resu lt from  con tinuous exposure to  hea t o r 
hum id air.

•  H eat cram ps are caused by heavy sw ea ting  w ith  inadequate 
e le c tro ly te  replacem ent. S igns and sym ptom s include :
— m uscle spasm s
— pain in  th e  hands, fe e t, and abdom en

•  H eat exhaustion  occurs from  increased stress on various body 
organs inc lud ing  inadequate blood c ircu la tio n  due to  ca rd io ­
vascu lar in su ffic ie n cy  o r dehydration. S igns and sym ptom s 
include :
— p a le  coo l, m o is t sk in
— heavy sw eating
— dizziness
— nausea
— fa in tin g

•  H eat s troke  is  th e  m ost serious fo rm  o f heat stress. Tem perature 
regu la tion  fa ils  and th e  body tem perature rises to  c ritic a l levels. 
Im m ediate a c tion  m ust be taken to  co o l th e  body before serious 
in ju ry  and death  occur. C om petent m edical help m ust be 
obta ined. S igns and sym ptom s are:
— ted , h o t. u su a lly  d ry  skin
— lack o f o r reduced persp ira tion
— nausea
— dizziness and con fusion
— strong , rap id  pulse
— com a

■Source: R eference 161.

re s p o n s e s , a nd  so m e  o f th e  p re c a u tio n a ry  a n d  tra in in g  
m e a su re s  th a t n e e d  to  be  ta k e n  to  a v o id  P P E -induced  
in ju ry .

T h e  p h y s io lo g ic a l fa c to rs  m a y  a ffe c t w o rk e r a b ility  to  
fu n c tio n  u s in g  PPE in c lu d e :

•  P h ys ica l c o n d itio n .

•  Leve l o f a c c lim a tiz a tio n .

•  A g e

•  G ender.

•  W e ig h t.

P h y s ic a l C o n d itio n
P h y s ic a l fitn e s s  is  a m a jo r fa c to r  in flu e n c in g  a p e rs o n 's  
a b ility  to  p e rfo rm  w o rk  u n d e r h e a t s tre s s . T h e  m o re  f i t  
so m e o n e  is , th e  m o re  w o rk  th e y  ca n  s a fe ty  p e rfo rm . A t a 
g iv e n  le v e l o f w o rk , a  f i t  p e rs o n , re la tiv e  to  an  u n fit 
p e rs o n , w ill h ave  (5 ,8 ,15 ,161 :

•  Less p h y s io lo g ic a l s tra in .

•  A  lo w e r h e a rt ra te

•  A  lo w e r b o d y  te m p e ra tu re  w h ic h  in d ic a te s  le s s  
re ta in e d  b o d y  h e a t (a  ris e  in  in te rn a l te m p e ra tu re  
p re c ip ita te s  h e a t in ju ry ).

•  A  m o re  e ffic ie n t s w e a tin g  m e c h a n is m .

*  S lig h tly  lo w e r o xy g e n  c o n s u m p tio n .

*  S lig h tly  lo w e r c a rb o n  d io x id e  p ro d u c tio n .

Leve l o f A c c lim a tiz a tio n
T h e  d e g re e  to  w h ic h  a w o rk e r 's  b o d y  has p h y s io lo g ic a lly  
a d ju s te d  o r  a c c lim a tiz e d  to  w o rk in g  u n d e r h o t c o n d itio n s  
a ffe c ts  h is  o r h e r a b ility  to  d o  w o rk . A c c lim a tiz e d  in d i­
v id u a ls  g e n e ra lly  h ave  lo w e r h e a rt ra te s  a n d  b o d y  te m p e r­
a tu re s  th a n  u n a c c lim a tiz e d  in d iv id u a ls  (171, a n d  s w e a t 
s o o n e r a n d  m o re  p ro fu s e ly . T h is  e n a b le s  th e m  to  m a in ta in  
lo w e r s k in  a n d  b o d y  te m p e ra tu re s  a t a g iv e n  le v e l o f 
e n v iro n m e n ta l h e a t a n d  w o rk  lo a d s  th a n  u n a c c lim a tiz e d  
w o rk e rs  (1 8 ]. S w e a t c o m p o s itio n  a ls o  b e co m e s  m o re  
d ilu te  w ith  a c c lim a tiz a tio n , w h ic h  re d u ce s  s a lt lo s s  {8 ].
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A c c lim a tiz a t io n  c a n  o c c u r  a fte r  ju s t  a fe w  d a ys  o f  
e x p o s u re  to  a  h o t  e n v iro n m e n t {15,161. N I0 S H  re c o m ­
m e n d s  a  p ro g re s s iv e  6 -d a y  a c c lim a tiz a t io n  p e rio d  fo r  th e  
u n a c c lim a tiz e d  w o rk e r  b e fo re  a llo w in g  h im /h e r  to  d o  fu l l  
w o rk  o n  a h o t  jo b  [161. U n d e r th is  re g im e n , th e  f i r s t  d a y  
o f  w o rk  o n  s ite  is  b e g u n  u s in g  o n ly  5 0  p e rc e n t o f  th e  
a n t ic ip a te d  w o rk lo a d  a n d  e x p o s u re  t im e , a n d  10  p e rc e n t 
is  a d d e d  e a ch  d a y  th ro u g h  d a y  6  [161. W ith  f i t  o r  tra in e d  
in d iv id u a ls , th e  a c c lim a tiz a t io n  p e rio d  m a y  b e  s h o rte n e d
2  o r  3  days . H o w e ve r, w o rk e rs  c a n  lo se  a c c lim it iz a t io n  in  
a  m a tte r  o f  d a ys , a n d  w o rk  re g im e n s  s h o u ld  b e  a d ju s te d  
to  a c c o u n t fo r  th is .

W h e n  e n c lo s e d  in  a n  im p e rm e a b le  s u it ,  f i t  a c c lim a tiz e d  
in d iv id u a ls  s w e a t m o re  p ro fu s e ly  th a n  u n f i t  o r  u n a c c lim a ­
t iz e d  in d iv id u a ls  a id  m a y  th e re fo re  a c tu a lly  fa c e  a  g re a te r  
d a n g e r o f  h e a t e x h a u s tio n  d u e  to  ra p id  d e h y d ra tio n . T h is  
c a n  be  p re v e n te d  b y  c o n s u m in g  a d e q u a te  q u a n t it ie s  o f  
w a te r. See p re v io u s  s e c t io n  o n  Prevention fo r  a d d it io n a l 
in fo rm a tio n .

A g e
G enera lly , m a x im u m  w o rk  c a p a c ity  d e c lin e s  w ith  in c re a s ­
in g  age; b u t  th is  is  n o t a lw a y s  th e  case . A c tiv e ; w e ll-  
c o n d it io n e d  s e n io rs  o f te n  have  p e rfo rm a n c e  c a p a b ilit ie s  
e q u a l to  o r  g re a te r  th a n  y o u n g  s e d e n ta ry  in d iv id u a ls . 
H o w e ve r, th e re  is  s o m e  e v id e n ce ; in d ic a te d  b y  lo w e r  
s w e a t ra te s  a n d  h ig h e r  b o d y  c o re  te m p e ra tu re s , th a t  o ld e r 
in d iv id u a ls  a re  le ss  e ffe c t iv e  in  c o m p e n s a tin g  fo r  a g ive n  
leve l o f  e n v iro n m e n ta l h e a t a nd  w o rk  lo a d s  [191. A t  
m o d e ra te  th e rm a l lo a d s , h o w e ve r, th e  p h y s io lo g ic a l 
re s p o n s e s  o f  “ y o u n g "  a nd  " o ld "  a re  s im ila r  and  p e r fo r ­
m a n c e  is  n o t  a ffe c te d  [191.

A g e  s h o u ld  n o t  be  th e  so le  c r ite r io n  fo r  ju d g in g  w h e th e r  
o r  n o t  an  in d iv id u a l s h o u ld  b e  s u b je c te d  to  m o d e ra te  h e a t 
s tre s s . F itn e s s  le ve l is  a m o re  im p o r ta n t  fa c to r .

G e n d e r
T h e  lite ra tu re  in d ic a te s  th a t  fe m a le s  to le ra te  h e a t s tre s s  
a t  le a s t as w e ll as  th e ir  m a le  c o u n te rp a r ts  [201. G enera lly , 
a fe m a le 's  w o rk  c a p a c ity  ave rages  10  to  3 0  p e rc e n t less  
th a n  th a t  o f  a  m a le  [81. T h e  p r im a ry  rea so n s  fo r  th is  are  
th e  g re a te r  o x y g e n -c a rry in g  c a p a c ity  a n d  th e  s tro n g e r  
h e a rt in  th e  m a le  [151. H o w e ve r, a s im ila r  s itu a t io n  e x is ts  
as w ith  a g in g : n o t  a ll m a le s  have  g re a te r  w o rk  c a p a c it ie s  
th a n  a ll fe m a le s .

W e ig h t
T h e  a b il ity  o f  a b o d y  to  d is s ip a te  h e a t d e p e n d s  o n  th e  
ra t io  o f  its  s u rfa c e  a rea  to  its  m a s s  (s u rfa c e  a re a /w e ig h t) .  
H e a t lo ss  (d is s ip a tio n )  is  a fu n c t io n  o f  s u rfa c e  a rea  a n d  
h e a t p ro d u c t io n  is  d e p e n d e n t o n  m ass . T he re fo re ; h e a t 
b a la n c e  is  d e s c r ib e d  b y  th e  ra t io  o f  th e  t w a

S in c e  o v e rw e ig h t in d iv id u a ls  ( th o s e  w ith  a lo w  ra tio )  p ro ­
d u c e  m o re  h e a t p e r u n it  o f  s u r fa c e  a rea  th a n  th in  in d iv id ­
u a ls  ( th o s e  w ith  a h ig h  ra tio ) , o v e rw e ig h t in d iv id u a ls  
s h o u ld  be  g iv e n  s p e c ia l c o n s id e ra t io n  in  h e a t s tre s s  s itu a ­
t io n s . H o w e ve r, w h e n  w e a rin g  im p e rm e a b le  c lo th in g , th e  
w e ig h t  o f  a n  in d iv id u a l is  n o t  a c r it ic a l fa c to r  in  d e te r­
m in in g  th e  a b il i ty  to  d is s ip a te  e xce ss  h e a t.
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a n d  K.F. S w e e tia n d . 1 9 7 0 . In f lu e n c e  o f  a g e  a n d  
d a ily  d u ra tio n  o f  e x p o s u re  o n  re sp o n se s  o f  m e n  to  
w o rk  in  h e a t. J .  A p p i.  P hys io l. 2 8 :5 0 -5 6 .

2 0 . S h a p iro , Y.; P ando lf, K.EL; A v e llin i, BLA.; P im e n ta i, 
N .A .; a n d  R.F. G o ld m a n . 1981. H e a t b a la n c e  a n d  
h e a t tra n s fe r  in  m e n  a n d  w o m e n  e x e rc is in g  in  h o t-  
d ry  a n d  h o t-w e t c o n d it io n s .  E rg o n o m ic s  
2 4 :3 7 5 -3 8 6 .
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C o n t e n t s

In tro d u c t io n  9-1

S ite  M a p  9-1

S ite  P re p a ra tio n  9-1

S ite  W o rk  Z o n e s  9-1

E x c lu s io n  Z o n e  9 -2  

C o n ta m in a t io n  R e d u c tio n  Z on e  9 -2  

S u p p o rt Z o n e  9 -4

T h e  B u d d y  S y s te m  9 -4

S ite  S e c u r ity  9 -4

C o m m u n ic a t io n  S y s te m s  9 -6

S a fe  W o rk  P ra c tic e s  9 -6

R e fe re n ce s  9 -7

I n t r o d u c t i o n

T h e  p u rp o s e  o f  s ite  c o n tro l is  to  m in im iz e  p o te n t ia l c o n ­
ta m in a t io n  o f  w o rk e rs , p ro te c t  th e  p u b lic  f r o m  th e  s ite 's  
haza rds , a n d  p re v e n t v a n d a lis m . S ite  c o n tro l is  e s p e c ia lly  
im p o r ta n t  in  e m e rg e n c y  s itu a t io n s . T h is  c h a p te r  d e s c rib e s  
th e  b a s ic  c o m p o n e n ts  o f  a p ro g ra m  to  c o n tro l th e  a c t iv i­
t ie s  a nd  m o v e m e n ts  o f  p e o p le  and  e q u ip m e n t a t  a  h a za rd ­
o u s  w a s te  s ite :

S evera l s ite  c o n tro l p ro c e d u re s  c a n  be  im p le m e n te d  to  
re d u ce  w o rk e r  a n d  p u b lic  e x p o s u re  to  c h e m ic a l, p h y s ic a l, 
b io lo g ic , a n d  s a fe ty  haza rds:

•  C o m p ile  a s ite  m a p

•  P repare  th e  s ite  fo r  s u b s e q u e n t a c t iv it ie s .

•  E s ta b lish  w o rk  zones.

•  U se  th e  b u d d y  s y s te m  w h e n  nece ssa ry .

•  E s ta b lis h  a n d  s t r ic t ly  e n fo rc e  d e c o n ta m in a tio n  
p ro c e d u re s  fo r  b o th  p e rs o n n e l a n d  e q u ip m e n t (see 
C h a p te r  10, Decontamination).

•  E s ta b lish  s ite  s e c u r ity  m ea su re s .

•  S e t u p  c o m m u n ic a t io n  n e tw o rk s .

•  E n fo rce  s a fe  w o rk  p ra c tic e s .

T h is  ch a p te r , b a se d  o n  EPA's Standard Operating Safety 
Guides [11, d is c u s s e s  g e n e ra l a s p e c ts  o f  th e s e  e ig h t c o n ­
t ro l m easu res .

T h e  d e g re e  o f  s ite  c o n tro l n e c e s s a ry  d e p e n d s  o n  s ite  
c h a ra c te r is t ic s , s ite  size, and  th e  s u rro u n d in g  c o m m u n ity . 
T h e  s ite  c o n tro l p ro g ra m  s h o u ld  be  e s ta b lis h e d  in  th e  
p la n n in g  s ta g e s  o f  a p ro je c t a n d  m o d if ie d  b a se d  o n  n e w  
in fo rm a t io n  a n d  s ite  a s s e s s m e n ts  (see C h a p te r  6 , Site 
Characterization). T h e  a p p ro p r ia te  s e q u e n c e  fo r  im p le ­
m e n tin g  th e s e  m e a su re s  s h o u ld  be  d e te rm in e d  o n  a  s ite -  
s p e c if ic  b as is . In  m a n y  case s , i t  w i l l  be  n e c e s s a ry  to  
im p le m e n t seve ra l m e a su re s  s im u lta n e o u s ly .

S i t e  M a p

A  s ite  m a p  s h o w in g  to p o g ra p h ic  fe a tu re s , p re v a ilin g  w in d  
d ire c t io n , d ra in a g e ; a nd  th e  lo c a t io n  o f  b u ild in g s , c o n ­
ta in e rs , im p o u n d m e n ts , p its , p o n d s , a nd  ta n k s  is  h e lp fu l 
in :

•  P lann ing  a c t iv it ie s .

•  A s s ig n in g  p e rso n n e l.

•  Id e n t ify in g  a cc e s s  ro u te s , e v a c u a tio n  ro u te s , and  
p ro b le m  a reas.

•  Id e n t ify in g  a reas  o f  th e  s ite  th a t  req u ire  use  o f  
p e rso n a l p ro te c t iv e  e q u ip m e n t.

•  S u p p le m e n tin g  th e  d a ily  s a fe ty  a n d  h e a lth  b r ie f­
in g s  o f  th e  f ie ld  te a m s .

T h e  m a p  s h o u ld  be  p re p a re d  p r io r  to  s ite  e n try  and  
u p d a te d  th ro u g h o u t th e  c o u rs e  o f  s ite  o p e ra tio n s  to  
re f le c t:

•  A c c id e n ts .

•  C h a n g e s  in  s ite  a c t iv it ie s .

•  E m erg e n c ie s .

•  H aza rd s  n o t  p re v io u s ly  id e n tif ie d .

•  N e w  m a te r ia ls  in tro d u c e d  o n  s ite

•  V a n d a lism .

•  W e a th e r c o n d it io n s .

O ve rla ys  c a n  be  u se d  to  h e lp  p o r tra y  in fo rm a tio n  w ith o u t  
c lu t te r in g  th e  m a p

S h e  P r e p a r a t i o n

T im e  a nd  e f fo r t  m u s t b e  s p e n t in  p re p a rin g  a s ite  fo r  th e  
c le a n u p  a c t iv i ty  to  e n su re  th a t  re s p o n s e  o p e ra tio n s  g o  
s m o o th ly  a nd  th a t  w o rk e r  s a fe ty  is  p ro te c te d . S ite  
p re p a ra tio n  c a n  be  as  h a za rd o u s  as s ite  c le a n u p  T h e re ­
fo re , s a fe ty  m e a s u re s  s h o u ld  be  a ffo rd e d  th e  sa m e  leve l 
o f  c a re  a t  th is  s ta g e  as d u rin g  a c tu a l c le a n u p  Table 9-1 
p re s e n ts  th e  m a jo r  s te p s  in  s ite  p re p a ra tio n  p r io r  to  a n y  
c le a n u p  a c t iv it ie s .

S i t e  W o r k  Z o n e s

To re d u ce  th e  a c c id e n ta l s p re a d  o f  h a za rd o u s  s u b s ta n c e s  
b y  w o rk e rs  f ro m  th e  c o n ta m in a te d  a rea  to  th e  c le a n  a rea , 
z o n e s  s h o u ld  b e  d e lin e a te d  o n  th e  s ite  w h e re  d if fe re n t  
ty p e s  o f  o p e ra tio n s  w i l l  o ccu r, a n d  th e  f lo w  o f  p e rs o n n e l 
a m o n g  th e  zo n e s  s h o u ld  be  c o n tro lle d . T h e  e s ta b lis h m e n t 
o f  w o rk  zones  w i l l  h e lp  e n su re  th a t :  p e rso n n e l are 
p ro p e r ly  p ro te c te d  a g a in s t th e  haza rds  p re s e n t w h e re  
th e y  a re  w o rk in g , w o rk  a c t iv it ie s  a n d  c o n ta m in a tio n  a re  
c o n fin e d  to  th e  a p p ro p r ia te  a reas, a n d  p e rso n n e l c a n  be 
lo c a te d  a nd  e v a c u a te d  in  an  em ergency .

H a za rd o u s  w a s te  s ite s  s h o u ld  be  d iv id e d  in to  as  m a n y  
d if fe re n t  zo n e s  as  n e e d e d  to  m e e t o p e ra tio n a l and  sa fe ty  
o b je c tiv e s . For i l lu s tra tio n ,  th is  m a n u a l d e s c rib e s  th re e  
fre q u e n t ly  u se d  zones :

•  Exclusion Zone, the contaminated area.
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Table  9 -1 . S ite  P re p a ra tio n

•  C onstruct roadways to  provide ease o f access and a sound 
roadbed fo r heavy equipm ent and vehicles.

•  Arrange tra ff ic  flo w  patterns to  ensure safe and e ffic ien t 
operations.

•  Eliminate physical hazards from  the  w ork area as m uch as 
possible; including:
— ignition sources in flam m able hazard areas.
— exposed o r ungrounded electrica l w iring, and lo w  overhead 

w iring  th a t may entangle equipment.
— sharp o r protruding edges, such as glass, nails, and tom  metal, 

w h ich  can puncture pro tective  ckrthing and equipm ent and 
in flic t puncture wounds.

— debris, holes, loose steps or flooring, protruding objects, 
slippery surfaces, o r unsecured railings, w h ich  can cause falls, 
slips, and trips.

— unsecured objects, such as bricks and gas cylinders, near the  
edges o f elevated surfaces, such as catwalks, roo f tops, and 
scaffo ld ing, w h ich  m ay dislodge and fan on workers.

— debris and weeds th a t obstruc t visib ility.
•  Install skid-resistant s trips and o ther anti-skid devices on slippery 

surfaces.
•  C onstruct operation pads fo r m obile fac ilities and tem porary 

structures.
•  C onstruct loading docks, processing and staging areas, and 

decontam ination pads.
•  Provide adequate illum ination fo r w ork  activities. Equip tem porary 

ligh ts w ith  guards to  prevent accidental contact.
•  Install all w iring  and electrical equipment in accordance w ith  the 

National Electric Code.

•  Contamination Reduction Zone (C R Z), m e  area 
w h e re  d e c o n ta m in a t io n  ta k e s  p la c e

•  Support Zone, th e  u n c o n ta m in a te d  area w h e re  
w o rk e rs  s h o u ld  n o t  be  e xp o se d  to  h a za rd o u s  
c o n d it io n s .

D e lin e a tio n  o f  th e s e  th re e  zo n e s  sh o u ld  b e  base d  o n  s a m ­
p lin g  a n d  m o n ito r in g  re s u lts  a n d  o n  a n  e v a lu a tio n  o f  
p o te n t ia l ro u te s  a n d  a m o u n t o f  c o n ta m in a n t d is p e rs io n  in  
th e  e v e n t o f  a  re le a s e  M o v e m e n t o f  p e rs o n n e l a n d  e q u ip ­
m e n t  a m o n g  th e s e  zo n e s  s h o u ld  be  m in im iz e d  a n d  re s ­
t r ic te d  to  s p e c if ic  A c c e s s  C o n tro l P o in ts  to  p re v e n t 
c ro s s -c o n ta m in a t io n  f ro m  c o n ta m in a te d  a reas to  c le a n  
a reas. A  s c h e m a tic  re p re s e n ta tio n  o f  th e  la y o u t o f  w o rk  
zo n e s  is  g iv e n  in  F igu re  9-1.

E x c lu s io n  Z o n e

T h e  E x c lu s io n  Z o n e  is  th e  a rea  w h e re  c o n ta m in a t io n  d o e s  
o r  c o u ld  o c c u r. T h e  p r im a ry  a c t iv it ie s  p e rfo rm e d  in  th e  
E x c lu s io n  Z o n e  are:

•  S ite  c h a ra c te r iz a tio n , s u c h  as m a p p in g , 
p h o to g ra p h in g , a n d  s a m p lin g .

•  In s ta lla tio n  o f  w e lls  fo r  g ro u n d w a te r  m o n ito r in g .

•  C le a n u p  w o rk , s u c h  as d ru m  m o v e m e n t, d ru m  
s ta g in g , a n d  m a te r ia ls  b u lk in g .

T h e  o u te r  b o u n d a ry  o f  th e  E xc lu s io n  Z o n e  ca lle d  th e  H o t­
l in e  s h o u ld  be  e s ta b lis h e d  a c c o rd in g  to  th e  c r ite r ia  lis te d  
in  Tab le  9 -2 .  I t  s h o u ld  b e  d e a r ly  m a rke d  b y  lin e s , p la c ­
a rd s , haza rd  ta p e  a n d /o r  s ig n s ; o r  e n c lo s e d  b y  p h y s ic a l 
b a rr ie rs , s u c h  as  c h a in s , fe n c e s , o r  ro p e s . A c c e s s  C o n tro l 
P o in ts  s h o u ld  b e  e s ta b lis h e d  a t  th e  p e r ip h e ry  o f  th e  E x c lu ­
s io n  Z o n e  to  re g u la te  th e  f lo w  o f  p e rs o n n e l a n d  e q u ip -

m e n t in to  a n d  o u t  o f  th e  zo n e  and  to  h e lp  v e r i fy  th a t  
p ro p e r p ro c e d u re s  fo r  e n te r in g  a n d  e x it in g  a re  fo llo w e d . I f  
fe a s ib le  s e p a ra te  e n tra n c e s  a nd  e x its  s h o u ld  be  e s ta b ­
lis h e d  to  s e p a ra te  p e rs o n n e l and  e q u ip m e n t m o v e m e n t 
in to  a n d  o u t  o f  th e  E xc lu s io n  Z o n e

T h e  E xc lu s io n  Z o n e  ca n  b e  s u b d iv id e d  in to  d if fe re n t  a reas 
o f  c o n ta m in a tio n  ba se d  o n  th e  k n o w n  o r  e x p e c te d  ty p e  
a n d  d e g re e  o f  ha za rd  o r  o n  th e  in c o m p a t ib i l i ty  o f  w a s te  
s tre a m s . T h is  a llo w s  m o re  f le x ib i l i t y  in  s a fe ty  re q u ire ­
m e n ts , o p e ra tio n s , d e c o n ta m in a t io n  p ro c e d u re s , a n d  use  
o f  reso u rce s .

T h e  p e rs o n n e l w o rk in g  in  th e  E xc lu s io n  Z o n e  m a y  in c lu d e  
th e  F ie ld  le a m  Leader, th e  w o rk  p a rtie s , a n d  sp e c ia lize d  
p e rs o n n e l s u c h  as  h e a v y  e q u ip m e n t o p e ra to rs . A ll p e rs o n ­
n e l w ith in  th e  E xc lu s io n  Z o n e  s h o u ld  w e a r  th e  le ve l o f  
p ro te c t io n  re q u ire d  b y  th e  S ite  S a fe ty  P lan. W ith in  th e  
z o n e  d if fe re n t  le ve ls  o f  p ro te c t io n  m a y  b e  ju s t if ie d  based  
o n  th e  d e g re e  o f  ha za rd  p re se n te d . T h e  le ve l o f  p e rso n a l 
p ro te c t io n  re q u ire d  in  e a ch  su b a re a  (see C h a p te r  8 , 
Personal Protective Equipment) s h o u ld  be  s p e c if ie d  a n d  
m a rk e d .

T h e  re q u ire d  le ve l o f  p ro te c t io n  in  th e  E x c lu s io n  Z on e  
v a rie s  a c c o rd in g  to  jo b  a s s ig n m e n t. For e x a m p le  a w o rk e r  
w h o  c o lle c ts  s a m p le s  f ro m  o p e n  c o n ta in e rs  m ig h t  re q u ire  
Level 8  p ro te c t io n ,  w h ile  o n e  th a t  p e rfo rm s  w a lk - th ro u g h  
a m b ie n t a ir  m o n ito r in g  m ig h t  o n ly  n e e d  Level C  p ro te c ­
t io n .  W h e n  a p p ro p r ia te  d if fe re n t  le ve ls  o f  p ro te c t io n  
w ith in  th e  E xc lu s io n  Z o n e  s h o u ld  be  a ss ig n e d  to  p ro m o te  
a m o re  f le x ib le  e f fe c t iv e  a n d  le ss  c o s t ly  o p e ra tio n , w h ile  
s t i l l  m a in ta in in g  a h ig h  d e g re e  o f  sa fe ty .

C o n ta m in a t io n  R e d u c t io n  Z o n e

T h e  C o n ta m in a tio n  R e d u c tio n  Z o n e  (C R Z) is  th e  tra n s it io n  
a rea  b e tw e e n  th e  c o n ta m in a te d  a rea  a n d  th e  c le a n  area. 
T h is  zo n e  is  d e s ig n e d  to  re d u ce  th e  p ro b a b ility  th a t  th e  
c le a n  S u p p o rt Z o n e  w i l l  b e c o m e  c o n ta m in a te d  o r  a ffe c te d  
b y  o th e r  s ite  haza rds . T h e  d is ta n c e  b e tw e e n  th e  E x c lu s io n  
a n d  S u p p o rt Z o n e s  p ro v id e d  b y  th e  C R Z, to g e th e r  w i th  
d e c o n ta m in a tio n  o f  w o rk e rs  and  e q u ip m e n t, l im its  th e  
p h y s ic a l tra n s fe r  o f  h a za rd o u s  s u b s ta n c e s  in to  d e a n  
areas. T h e  b o u n d a ry  b e tw e e n  th e  C R Z and  th e  E x c lu s io n  
Z o n e  is  ca lle d  th e  H o t l in e  T h e  d e g re e  o f  c o n ta m in a t io n  in  
th e  CRZ d e c re a se s  as  o n e  m o ve s  f ro m  th e  H o tlin e  to  th e  
S u p p o r t Z o n e  d u e  b o th  to  th e  d is ta n c e  a nd  th e  d e c o n ­
ta m in a t io n  p ro ce d u re s .

D e c o n ta m in a tio n  p ro c e d u re s  ta k e  p la ce  in  a  d e s ig n a te d  
a rea  w ith in  th e  C R Z ca lle d  th e  C o n ta m in a tio n  R e d u c tio n  
C o rr id o r  (CRC). T h e y  b e g in  a t  th e  H o t l in e  A t  le a s t tw o  
lin e s  o f  d e c o n ta m in a tio n  s ta t io n s  s h o u ld  be  s e t u p  w ith in  
th e  C RC: o n e  fo r  p e rso n n e l a nd  o n e  fo r  h e a v y  e q u ip m e n t. 
A  la rge  o p e ra tio n  m a y  req u ire  m o re  th a n  tw o  lin e s .
A c c e s s  in to  a nd  o u t  o f  th e  C R Z fro m  th e  E xc lu s io n  Z on e  
is  th ro u g h  A c c e s s  C o n tro l fto in ts : o n e  e a c h  fo r  p e rso n n e l 
a n d  e q u ip m e n t e n tra n ce , o n e  e a ch  fo r  p e rs o n n e l a n d  
e q u ip m e n t exit« i f  fe a s ib le

T h e  b o u n d a ry  b e tw e e n  th e  S u p p o r t Z on e  a n d  th e  CRZ, 
c a lle d  th e  C o n ta m in a tio n  C o n tro l L in e  se p a ra te s  th e  p o s - 
s ib ly  lo w  c o n ta m in a t io n  a rea  fro m  th e  c le a n  S u p p o rt 
Z o n e  A c c e s s  t o  th e  C R Z fro m  th e  S u p p o r t Z o n e  is  
th ro u g h  t w o  A c c e s s  C o n tro l P o in ts  i f  fe a s ib le : o n e  ea ch  
fo r  p e rs o n n e l a n d  e q u ip m e n t. P e rsonne l e n te r in g  th e  C R Z
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F ig u re  9 -1 . S ite  W o rk  Z on e s . (N o te  th a t  d e c o n ta m in a tio n  fa c il it ie s  a re  lo c a te d  in  th e  C o n ta m in a tio n  R e d u c tio n  Z o n a )

s h o u ld  b e  re q u ire d  to  w e a r  th e  p e rs o n a l p ro te c t iv e  c lo th ­
in g  a n d  e q u ip m e n t p re s c r ib e d  fo r  w o rk in g  in  th e  C R Z. To 
re e n te r  th e  S u p p o r t Z one , w o rk e rs  s h o u ld  rem o ve  a n y  
p ro te c t iv e  c lo th in g  a nd  e q u ip m e n t w o rn  in  th e  C R Z. and  
le a ve  th ro u g h  th e  p e rs o n n e l e x it  A c c e s s  C o n tro l P o in t.

T h e  p e rs o n n e l s ta t io n e d  in  th e  C R Z a re  u s u a lly  th e  S ite  
S a fe ty  O ff ic e r ,  a P e rsonne l D e c o n ta m in a t io n  S ta t io n  
(P D S ) O p e ra to r, a n d  th e  e m e rg e n c y  re s p o n s e  p e rso n n e l. 
A d d it io n a l p e rs o n n e l m a y  a s s is t th e  PDS O p e ra to r  by  c o n ­
d u c t in g  a b b re v ia te d  d e c o n ta m in a tio n  p ro c e d u re s  fo r  s a m ­
p le  c o n ta in e rs .

T h e  C R Z  m u s t b e  w e ll d e s ig n e d  t o  fa c il ita te :

•  D e c o n ta m in a tio n  o f  e q u ip m e n t, P D S  o p e ra to rs , 
p e rs o n n e l, a n d  s a m p le s .

•  E m e rg e n cy  re sp o n se : t ra n s p o r t  fo r  in ju re d  p e rs o n ­
n e l (s a fe ty  ha rn e ss , s tre tc h e r ) ,  f ir s t-a id  e q u ip m e n t 
(su ch  as b a n da g e s , b la n k e ts , eye  w a s h , s p lin ts , 
a n d  w a te r) , c o n ta in m e n t e q u ip m e n t (a b s o rb e n t, 
f ire  e x tin g u is h e r) .

•  E q u ip m e n t re s u p p ly : a ir  ta n k  c h a n g e s , p e rso n a l 
p ro te c t iv e  c lo th in g  and  e q u ip m e n t (su ch  as  b o o ­
t ie s  a n d  g lo v e s ), s a m p lin g  e q u ip m e n t (such  as  b o t ­
t le s  a n d  g la s s  rod s ), and  to o ls .

•  S a m p le  p a c k a g in g  a nd  p re p a ra tio n  fo r  o n s ite  o r  
o ffs r te  la b o ra to r ie s .

•  W o rk e r te m p o ra ry  re s t a rea : to i le t  fa c il it ie s ,  b e n ch , 
ch a ir, liq u id s , a n d  s h a d e  W a te r a n d  o th e r  p o ta b le  
l iq u id s  s h o u ld  b e  c le a r ly  m a rk e d  a n d  s to re d  
p ro p e r ty  to  e n s u re  th a t  a ll g la s s e s  a n d  c u p s  are
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Tabfe 9 -2 .  E s ta b lis h in g  th e  H o tlin e

•  V isually survey the  im mediate site environs.

•  Determ ine th e  locations of:

—hazardous substances
—drainage, leachate, and spilled material
—visib le d iscolorations

•  Evaluate data from  the  in itia l site survey Indicating th e  
presence of:

—com bustib le  gases
—organic and inorganic gases, particulates, o r  vapors 
—ionizing radiation

•  Evaluate the  results o f soil and w ater sampling.

•  Consider th e  d istances needed to  prevent an explosion o r fire 
from  a ffecting  personnel outside th e  Exclusion Zone

•  Consider th e  d istances th a t personnel m ust travel to  and from  
the  Exclusion Zone.

•  Consider th e  physical area necessary fo r  s ite  operations.

•  Consider m eteorological cond itions and the  potentia l fo r  con* 
tam inants to  be b low n  from  the  area.

•  Secure o r m ark th e  Hotline.

•  M od ify  its  location, i f  necessary, es more in form ation becomes 
available

d e a n . W a sh  fa c il it ie s  s h o u ld  b e  lo c a te d  n e a r d r in k ­
in g  fa c il i t ie s  to  a llo w  e m p lo y e e s  t o  w a s h  b e fo re  
d r in k in g . D r in k in g , w a s h in g , a n d  to i le t  fa c i l i t ie s  
s h o u ld  be  lo c a te d  in  a  s a fe  a rea  w h e re  p ro te c t iv e  
c lo th in g  c a n  b e  re m o ve d . F a c il it ie s  s h o u ld  be  
c le a n e d  a n d  in s p e c te d  re g u la r ly . A p p ro p r ia te  p ro ­
te c t iv e  m e a s u re s  s h o u ld  b e  ta k e n  b y  m a in te n a n c e  
w o rk e rs .

•  D ra in a g e  o f  w a te r  a n d  o th e r  S qu ids  th a t  a re  u s e d  
d u r in g  d e c o n ta m in a tio n .

P e rso n ne l w i th in  th e  C R Z s h o u ld  b e  re q u ire d  to  m a in ta in  
in te rn a l c o m m u n ic a t io n s , f in e -o f-s ig h t c o n ta c t  w i t h  w o rk  
p a rt ie s , w o rk  p a r ty  m o n ito r in g  (e g ., f o r  a ir  t im e  l e f t  
fa t ig u e ; h e a t s tre s s , h y p o th e rm ia ) ,  a n d  s ite  s e c u rity .

S u p p o r t  Z o n e

T h e  S u p p o r t  Z o n e  is  th e  lo c a t io n  o f  th e  a d m in is tra t iv e  
a n d  o th e r  s u p p o r t  fu n c t io n s  n e e de d  to  ke e p  th e  o p e ra ­
t io n s  in  th e  E x c lu s io n  a n d  C o n ta m in a tio n  R e d u c tio n  
Z o n e s  ru n n in g  s m o o th ly . A n y  fu n c t io n  th a t  n e e d  n o t  o r  
c a n n o t b e  p e rfo rm e d  in  a  h a za rd o u s  o r  p o te n t ia lly  h a za rd ­
o u s  a rea  is  p e rfo rm e d  h e re  T h e  C o m m a n d  t o s t  S u p e rv i­
s o r  s h o u ld  b e  p re s e n t in  th e  S u p p o r t Z one . O th e r  
p e rs o n n e l p re s e n t w i l l  d e p e n d  o n  th e  fu n c t io n s  b e in g  p e r­
fo rm e d , a n d  m a y  in c lu d e  th e  P ro je c t Team  L eade r a n d  
f ie ld  te a m  m e m b e rs  w h o  a re  p re p a rin g  to  e n te r  o r  w h o  
have  re tu rn e d  f r o m  th e  E x c lu s io n  Zone .

P e rso n ne l m a y  w e a r  n o rm a l w o rk  d o th e s  w ith in  th is  zone. 
A n y  p o te n t ia lly  c o n ta m in a te d  c lo th in g , e q u ip m e n t  e n d  
s a m p le s  m u s t re m a in  in  th e  C R Z  u n t il d e c o n ta m in a te d .

S u p p o r t Z o n e  p e rs o n n e l a re  re s p o n s ib le  fo r  a le r t in g  th e  
p ro p e r  a g e n c y  in  th e  e v e n t o f  a n  e m e rg e n cy* A l l  e m e r­
g e n c y  te le p h o n e  n u m b e rs , c h a n g e  fo r  th e  te le p h o n e  ( i f  
n e c e s s a ry ) , e v a c u a tio n  ro u te  m a p s , a n d  v e h ic le  keys  
s h o u ld  b e  k e p t in  th e  S u p p o r t  Z ona .

S u p p o r t fa c il it ie s ,  E sted  in  Tab le  9 -3 ,  a re  lo c a te d  in  th e  
S u p p o r t  Z o n e  To p la c e  th e s e  fa c il it ie s ,  c o n s id e r  fa c to rs  
s u c h  as:

•  A c c e s s ib ility .  T opog raphy , o p e n  sp a ce  a va ilab le ; 
lo c a t io n s  o f  h ig h w a y s  a n d  ra ilro a d  tra c k s , ease  o f  
a c c e s s  fo r  e m e rg e n c y  ve h ic le s -

•  R e so u rce s . A d e q u a te  roads , p o w e r  lin e s , te le ­
p h o n e s , s h e lte r, a n d  w a te r.

•  V is ib i lity .  U n e -o f-s ig h t  to  a ll a c t iv it ie s  in  th e  E xc lu ­
s io n  Zone .

•  W in d  d ire c t io n .  U p w in d  o f  th e  E x c lu s io n  Zone; i f  
p o s s ib le

•  D is ta n ce . A s  fa r  f r o m  th e  E x c lu s io n  Z o n e  as  p ra c ­
t ic a b le

T h e  B u d d y  S y s t e m

M o s t  a c t iv it ie s  in  c o n ta m in a te d  o r  o th e rw is e  h a za rd o u s  
a re a s  s h o u ld  b e  c o n d u c te d  w ith  a b u d d y  w h o  is  a b le  to :

•  P ro v id e  h is  o r  h e r  p a r tn e r  w i th  a ss is ta n ce .

•  O b s e rv e  h is  o r  h e r  p a r tn e r  fo r  s ig n s  o f  c h e m ic a l o r  
h e a t e x p o s u re

•  P e r io d ic a lly  c h e c k  th e  in te g r ity  o f  h is  o r  h e r p a r t ­
n e r 's  p ro te c t iv e  d o th in g .

•  N o t i fy  th e  C o m m a n d  P os t S u p e rv is o r  o r  o th e rs  i f  
e m e rg e n c y  h e lp  is  nee de d .

T h e  A c c e s s  C o n tro l P o in t f o r  p e rs o n n e l e n tra n c e  to  th e  
E x c lu s io n  Z o n e  is  a  c o n v e n ie n t lo c a t io n  fo r  e n fo rc in g  th e  
b u d d y  s y s te m  fo r  tw o  re a s o n s : e n fo rc e m e n t is  th e  
re s p o n s ib il ity  o f  th e  P ro je c t Team  le a d e r , w h o  is  s ta t io n e d  
in  th e  C R Z , a n d  a ll p e rs o n n e l w h o  e n te r  th e  c o n ta m in a te d  
a re a  m u s t  p a ss  th ro u g h  th e  c o n tro l p o in t

T h e  b u d d y  s y s te m  a lo n e  m a y  n o t be  s u f f ic ie n t  to  e n su re  
th a t  h e lp  w i l l  b e  p ro v id e d  in  an  e m e rg e n cy . A t  a ll t im e s , 
w o rk e rs  in  th e  E x c lu s io n  Z o n e  s h o u ld  b e  in  fin e -o f-s ig h t 
c o n ta c t  o r  c o m m u n ic a t io n s  c o n ta c t  w i th  th e  C o m m a n d  
P o s t S u p e rv is o r  o r  b a c k u p  p e rs o n  in  th e  S u p p o r t  Z o n e

S t t e  S e c u r i t y

S ite  s e c u r ity  is  n e c e s s a ry  to :

•  P re ve n t th e  e x p o s u re  o f  u n a u th o r iz e d , u n p ro te c te d  
p e o p le  t o  s ite  haza rds .

•  A v o id  th e  in c re a s e d  h a za rd s  f ro m  v a n d a ls  o r  p e r­
s o n s  s e e k in g  t o  a b a n d o n  o th e r  w a s te s  o n  th e  s i te

•  P re ve n t t h e f t

•  A v o id  in te r fe re n c e  w ith  s a fe  w o rk in g  p ro ce d u re s .

To m a in ta in  s ite  s e c u r ity  d u r in g  w o rk in g  h o u rs :

•  M a in ta in  s e c u r ity  in  th e  S u p p o r t Z o n e  a n d  a t  
A c c e s s  C o n tro l P o in ts .

•  E s ta b lis h  a n  id e n t if ic a t io n  s y s te m  t o  id e n t ify  
a u th o r iz e d  p e rs o n s  a n d  E m rta tio n s  to  th e ir  
a p p ro v e d  a c t iv it ie s .

•  A s s ig n  re s p o n s ib il ity  fo r  e n fo rc in g  a u th o r ity  fo r  
e n try  a n d  e x it  re q u ire m e n ts .
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Table  9 -3 .  S u p p o r t Z on e  A c t iv it ie s

•  E re c t a fe n c e  o r  o th e r  p h y s ic a l b a rr ie r  a ro u n d  th e  
s ite .

•  t f  th e  s ite  is  n o t  fe n c e d , p o s t s ig n s  a ro u n d  th e  
p e r im e te r  a nd  use  g u a rd s  to  p a tro l th e  p e rim e te r. 
G u a rds  m u s t be  fu l ly  a p p ris e d  o f  th e  h a za rd s  
in v o lv e d  a n d  tra in e d  in  e m e rg e n c y  p ro ce d u re s .

•  H ave  th e  P ro je c t Team  le a d e r  a p p ro ve  a ll v is ito rs  
to  th e  s ite . M ake  su re  th e y  have  a  v a lid  p u rp o s e  
fo r  e n te r in g  th e  s i t a  H a ve  tra in e d  s ite  p e rs o n n e l 
a c c o m p a n y  v is ito rs  a t a ll t im e s  a n d  p ro v id e  th e m  
w ith  th e  a p p ro p r ia te  p ro te c t iv e  e q u ip m e n t.

1o m a in ta in  s ite  s e c u r ity  d u r in g  o f f -d u ty  h o u rs :

•  I f  po ss ib le ; a s s ig n  tra in e d , in -h o u s e  te c h n ic ia n s  fo r  
s ite  s u rv e il la n c e  T h e y  w il l  be  fa m il ia r  w ith  th e  s ite ; 
th e  n a tu re  o f  th e  w o rk , th e  s ite 's  haza rd s , a n d  
re s p ira to ry  p ro te c t io n  te c h n iq u e s .

•  I f  n e ce ssa ry , u se  s e c u r ity  g u a rd s  to  p a tro l th e  s ite  
b o u n d a ry . S u c h  p e rs o n n e l m a y  b e  le ss  e x p e n s iv e  
th a n  tra in e d  te c h n ic ia n s , b u t  w il l  be  m o re  d i f f ic u l t  
to  t ra in  in  s a fe ty  p ro c e d u re s  a nd  w i l l  be  le ss  c o n f i­
d e n t in  re a c t in g  to  p ro b le m s  a ro u n d  h a za rd o u s  
su b s ta n c e s .

•  E n lis t p u b lic  e n fo rc e m e n t a g e n c ie s , s u c h  as  th e  
lo c a l p o lic e  d e p a r tm e n t, rf th e  s ite  p re s e n ts  a s ig ­
n if ic a n t  r is k  to  lo c a l h e a lth  a n d  sa fe ty .

•  S e cu re  th e  e q u ip m e n t.

FACILITY FUNCTION

Warning signs and fences help to prevent exposure o f 
unauthorized and unprotected people to site hazards.

Command Post Supervision o f all fie ld  operations and
fie ld  teams.
Maintenance o f com m unications, includ­
ing emergency lines o f com m unication.

Recordkeeping, including:

—accident reports
— chain-of-custody records 
—daily logbooks
—m anifest d irectories and orders 
—medical records
— personnel tra in ing records
— site inventories 
—site safe ty map
— up-to-date Site Safety Plans

Providing access to  up-to-date safety and 
health manuals and other reference 
materials.

Interfacing w ith  the  public: governm ent 
agencies, local politic ians, medical per­
sonnel, the  media, and o ther interested 
parties.

M onitoring w ork schedules and weather 
changes.
M aintaining site security.

Sanitary facilities.

First-aid adm inistration.

Medical emergency response 

Medical m onitoring activities.

Sanitary facilities.

Supply, maintenance; and repair o f com ­
munications, respiratory, and sampling 
equipment.

Maintenance and repair o f vehicles. 

Replacement o f expendable supplies. 

Storage o f m onitoring equipm ent and 
supplies. Storage may be here or in an 
onsite fie ld  laboratory.

A dm in is tra tion  Sample shipment.

Interface w ith  home office.

Maintenance o f emergency telephone 
numbers, evacuation route maps, and 
vehicle keys.

Coordination w ith  transporters, disposal 
sites, and appropriate federal, state, and 
local regulatory agencies.

Field Laboratory Coordination and processing o f environ­
mental and hazardous waste samples. 
Copies of the sampling plans and pro­
cedures should be available for quick 
reference in the laboratory.

Packaging o f m aterials fo r analysis fo l­
low ing  the  decontam ination o f the o u t­
sides o f the  sample containers w h ich  
should be done in the CRZ. This packag­
ing can also be done in a designated 
location in the CRZ. Shipping papers and 
chain-of-custody files should be kept in 
the Command Post.

Maintenance and storage o f laboratory 
notebooks in designated locations in the 
laboratory w h ile  in use; and in the Com­
mand Post w hen n o t in use.

M edical S ta tion

Equipm ent and 
Supply Canters
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C o m m u n i c a t i o n  S y s t e m s

T w o  s e ts  o f  c o m m u n ic a t io n  s y s te m s  s h o u ld  b e  e s ta b ­
lis h e d : in te rn a l c o m m u n ic a t io n  a m o n g  p e rs o n n e l o n  s ite , 
a n d  e x te rn a l c o m m u n ic a t io n  b e tw e e n  o n s ite  a n d  o f fs ite  
p e rs o n n e l.

In te rn a l c o m m u n ic a t io n  is  u se d  to :

•  A le r t  te a m  m e m b e rs  to  e m e rg e n c ie s .

•  Pass a lo n g  s a fe ty  in fo rm a tio n , s u c h  as  th e  a m o u n t 
o f  a ir  t im e  le f t  b e fo re  th e  n e x t re s t p e r io d , a ir  
ch a n ge , h e a t s tre s s  c h e c k , e ta

•  C o m m u n ic a te  c h a n g e s  in  th e  w o rk  to  b e  a c c o m ­
p lis h e d .

•  M a in ta in  s ite  c o n tro l.

V e rb a l c o m m u n ic a t io n  a t  a  s ite  c a n  b e  im p e d e d  b y  o n s ite  
b a c k g ro u n d  n o is e  a n d  th e  use  o f  p e rso n a l p ro te c t iv e  
e q u ip m e n t. For e xam p le ; s p e e c h  tra n s m is s io n  th ro u g h  a 
re s p ira to r  c a n  be  p o o r, a n d  h e a rin g  c a n  be  im p a ire d  b y  
p ro te c t iv e  h o o d s  a n d  re s p ira to r  a ir  f lo w . For e ffe c t iv e  
c o m m u n ic a t io n , c o m m a n d s  m u s t be  p re -a rra n g e d . In 
a d d it io n , a u d io  o r  v is u a l cu e s  c a n  h e lp  c o n v e y  th e  m e s ­
sage. T h e  m o s t im p o r ta n t  th in g  is  th a t  s ig n a ls  a re  ag re e d  
to  in  a d vance .

Tab le  9 -4  lis ts  c o m m o n  in te rn a l c o m m u n ic a t io n  d e v ice s . 
B o th  a  p r im a ry  a nd  b a c k u p  s y s te m  a re  n e ce ssa ry . A  s e t 
o f  s ig n a ls  s h o u ld  b e  e s ta b lis h e d  fo r  u s e  o n ly  d u r in g  e m e r­
g e n c ie s  (see la b le  1 2 -4  in  C h a p te r 12 fo r  e xa m p le s ).

E f fe c t iv e  in te rn a l c o m m u n ic a t io n  a ls o  re q u ire s  th e  id e n ­
t i f ic a t io n  o f  in d iv id u a l w o rk e rs  s o  th a t  c o m m a n d s  c a n  be  
a d d re sse d  to  th e  r ig h t  w o rk e r . T h e  w o rk e r 's  n a m e  s h o u ld  
b e  m a rk e d  o n  th e  s u it  an d , fo r  lo n g -d is ta n c e  id e n t if ic a ­
t io n ,  c o lo r  c o d in g , n u m b e rs , o r  s y m b o ls  c a n  be  added . 
F a g s  m a y  b e  u s e d  t o  h e lp  lo c a te  p e rs o n n e l in  a reas 
w h e re  v is ib i l i ty  is  p o o r  d u e  to  o b s tru c t io n s  s u c h  as 
a c c u m u la te d  d ru m s , e q u ip m e n t, a n d  w a s te  p ile s .

A ll c o m m u n ic a t io n  d e v ic e s  u se d  in  a p o te n t ia lly  e x p lo s iv e  
a tm o s p h e re  m u s t b e  in tr in s ic a l ly  sa fe  (see fo o tn o te  in  
Tab le  9 -4 )  a n d  n o t  c a p a b le  o f  s p a rk in g , and  s h o u ld  be  
c h e c k e d  d a ily  to  e n s u re  th a t  th e y  a re  o p e ra tin g .

A n  e x te rn a l c o m m u n ic a t io n  s y s te m  b e tw e e n  o n s ite  and  
o f fs ite  p e rs o n n e l is  n e c e s s a ry  to :

•  C o o rd in a te  e m e rg e n c y  response .

•  R e p o rt to  m a n a g e m e n t

•  M a in ta in  c o n ta c t  w i t h  e s s e n tia l o f fs ite  p e rso n n e l.

T h e  p r im a ry  m e a n s  o f  e x te rn a l c o m m u n ic a t io n  a re  te le ­
p h o n e  a n d  ra d ia  I f  te le p h o n e  lin e s  a re  n o t  in s ta lle d  a t  a 
s ite ; a ll te a m  m e m b e rs  s h o u ld  k n o w  th e  lo c a t io n  o f  th e  
n e a re s t te le p h o n e ; a n d  th e  c o rre c t  c h a n g e  a n d  n e c e s s a ry  
te le p h o n e  n u m b e rs  s h o u ld  b e  re a d ily  a v a ila b le  in  th e  
S u p p o r t Zone .

S a f e  W o r k  P r a c t i c e s

l b  m a in ta in  a  s tro n g  s a fe ty  a w a re n e s s  a nd  e n fo rc e  sa fe  
p ro c e d u re s  a t  a  s ite , a l is t  o f  s ta n d in g  o rd e rs  s h o u ld  be  
d e v e lo p e d  w h ic h  s ta te  th e  p ra c t ic e s  th a t  m u s t a lw a y s  be  
fo llo w e d  a n d  th o s e  th a t  m u s t n e v e r o c c u r  in  th e  c o n ta m i-

Tab le  9 -4 .  In te rn a l C o m m u n ic a t io n  D e v ice s

Radio*
— Citizen's band 
- F M
Noise makers, including:
- B e l l
— Compressed air horn
— Megaphone
— Siren 
—W histle

Visual signals, including:
— Flag
— Flares o r smoke11 
—Hand signals
— Lights 
—Signal board 
—W hole body movements

■All radios used in the Exclusion and Contam ination Reduction 
Zones m ust be certified  as in trins ica lly  safe fo r the s itua tion  o f 
intended use [2.31.

bOnly from  the Support Zone, 

la b le  9 -5 .  S a m p le  S ta n d in g  O rde rs

For Personnel Entering the  Contam ination  Reduction Zona:
No sm oking, eating, drinking, or application o f cosm etics in th is  
zone.
No matches o r lighters in th is  zone.
Check in at the  entrance Access Control Point before you enter 
th is  zone
Check o u t a t the ex it Access Control F\>int before you leave th is  
zone

For h n o n n d  Entering the  Exclusion Zone:
No sm oking, eating, drinking, or application o f cosm etics in th is 
zone.
No m atches or lighters in th is  zone
Check in at the  entrance Access Contro l FWnt before you enter 
th is  zone
Check ou t a t the  e x it Access Control Point before you leave th is  
zone.
A lw ays have your buddy w ith  you in th is  zone.
Wear an SC BA in th is  zone
If  you discover any signs o f rad ioactivity, expiosrvrty. o r unusual 
cond itions such as dead animals a t the  site: ex it im m ediately and 
report th is  find ing  to  your supervisor.

n a te d  a reas  o n  s ite ; S e p a ra te  s ta n d in g  o rd e rs  s h o u ld  be 
d e v e lo p e d  fo r  th e  C o n ta m in a t io n  R e d u c tio n  Z o n e  a n d  th e  
E x c lu s io n  Z o n e  i f  th e  haza rd s  a re  s u f f ic ie n t ly  d i f f e r e n t  
S a m p le  s ta n d in g  o rd e rs  a re  g iv e n  in  Table 9 -5 . To e n su re  
th a t  e v e ry o n e  w h o  e n te rs  th e  s ite  is  a w a re  o f  th e s e  o rd e rs  
a nd  th a t  a h ig h  d e g re e  o f  fa m il ia r ity  w i th  th e ir  c o n te n t is  
m a in ta in e d , th e  l is t  s h o u ld  be:

•  D is tr ib u te d  to  e ve ryo n e  w h o  e n te rs  th e  s ite .

•  P os ted  c o n s p ic u o u s ly  a t  th e  C o m m a n d  P ost.

•  P os ted  c o n s p ic u o u s ly  a t  th e  e n tra n c e  A c c e s s  C o n ­
t ro l P o in ts  in to  th e  C o n ta m in a tio n  R e d u c tio n  Z on e  
a n d /o r  th e  E x c lu s io n  Zone .

•  R e v ie w e d  b y  th e  R e id  Team  Leader o r  P ro je c t 
Team  Leader w i th  th e  f ie ld  c re w  a t  th e  b e g in n in g  
o f  e a c h  w o rk  day. In  th is  w ay , p e rso n n e l a re  
im m e d ia te ly  in fo rm e d  o f  a n y  n e w  s ta n d in g  o rd e rs
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re s u lt in g  f ro m  a c h a n g e  in  s ite  c o n d it io n s  o r  w o rk  
a c t iv it ie s .

In  a d d it io n  to  th e  s ta n d in g  o rd e rs , a h a za rd o u s  s u b s ta n c e  
in fo rm a t io n  fo rm  th a t  lis ts  th e  n a m e s  a n d  p ro p e r t ie s  o f  
c h e m ic a ls  p re s e n t o n  s ite  s h o u ld  be  p re p a re d  a nd  p o s te d  
c o n s p ic u o u s ly . E m p lo ye e s  s h o u ld  b e  b r ie fe d  o n  th e  c h e m ­
ic a l in fo rm a tio n  a t  th e  b e g in n in g  o f  th e  p ro je c t  o r  w h e n ­
e ve r th e y  f i r s t  jo in  th e  w o rk  te a m . D a ily  s a fe ty  m e e tin g s  
s h o u ld  be  h e ld  fo r  a ll e m p lo ye e s .

W o rk in g  w ith  to o ls  a n d  h e a v y  e q u ip m e n t is  a m a jo r h a z ­
a rd  a t  s ite s . In ju r ie s  c a n  re s u lt f ro m  e q u ip m e n t h it t in g  o r  
ru n n in g  o ve r p e rs o n n e l, im p a c ts  f ro m  f ly in g  o b je c ts , 
b u m s  fro m  h o t  o b je c ts , a n d  d a m a g e  t o  p ro te c t iv e  e q u ip ­
m e n t s u c h  as s u p p lie d -a ir  re s p ira to r  s y s te m s  (see C h a p ­
te r  8 ). T h e  fo l lo w in g  p re c a u tio n s  w i l l  h e lp  p re c lu d e  
in ju r ie s  d u e  to  s u c h  h aza rds :

•  Train p e rs o n n e l in  p ro p e r o p e ra tin g  p ro c e d u re s .

•  In s ta ll a d e q u a te  o n s ite  ro a d s , s ig n s , lig h ts , a n d  
d e v ice s .

•  In s ta ll a p p ro p r ia te  e q u ip m e n t g u a rd s  a n d  e n g in e e r in g  
c o n tro ls  o n  to o ls  a n d  e q u ip m e n t. T h e s e  in c lu d e  ro l l­
o v e r p ro te c t iv e  s tru c tu re s , s e a t b e lts , e m e rg e n c y  
s h u to f f  in  ca se  o f  ro llo ve r, a n d  b a c k u p  w a rn in g  lig h ts  
a n d  s ig n a ls .

•  P ro v id e  e q u ip m e n t s u c h  as  c ra n e s , d e rr ic k s , a n d  
p o w e r sh o v e ls  w i th  s ig n s  s a y in g  " U n la w fu l  to  o p e r­
a te  th is  e q u ip m e n t w ith in  10  fe e t  o f  a ll p o w e r l in e s ."

•  U se  e q u ip m e n t a n d  to o ls  th a t  a re  in tr in s ic a l ly  s a fe  
(see fo o tn o te  in  la b le  9 -4 )  a n d  n o t  c a p a b le  o f  s p a rk ­
in g , a n d  p n e u m a tic a lly  a n d  h y d ra u lic a lly  d r iv e n  
e q u ip m e n t.

•  W h e re  p o rta b le  e le c tr ic  to o ls  a nd  a p p lia n c e s  c a n  be 
u se d , {¡jr , w h e re  th e re  is  n o  p o te n t ia l fo r  f la m m a b le  
o r  e x p lo s iv e  c o n d it io n s ) , u se  th re e -w ire  g ro u n d e d  
e x te n s io n  c o rd s  to  p re v e n t e le c tr ic  s h o cks .

•  In  h y d ra u lic  p o w e r  to o ls , u se  f ire - re s is ta n t  f lu id  th a t  is  
ca p a b le  o f  re ta in in g  its  o p e ra t in g  c h a ra c te r is t ic s  a t  
th e  m o s t e x tre m e  te m p e ra tu re s .

•  A t  th e  s ta r t  o f  e a c h  w o rk  day, in s p e c t b rakes , h yd ra u ­
lic  lines , l ig h t  s ig n a ls , f ir e  e x tin g u is h e rs , f lu id  leve ls , 
s te e r in g , a n d  sp la s h  p ro te c t io n .

•  K eep a ll n o n -e s s e n tia l p e o p le  o u t  o f  th e  w o rk  a rea .

•  P ro h ib it lo o s e - f it t in g  c lo th in g  o r  lo o s e  lo n g  h a ir  
a ro u n d  m o v in g  m a ch in e ry .

•  Keep c a b s  fre e  o f  a ll n o n -e s s e n tia l ite m s  and  
se cu re  a ll lo o s e  ite m s .

e n g in e s  w h ile  v e h ic le  is  ru n n in g . P ro h ib it  ig n it io n  
s o u rc e s  n e a r a fu e l a rea.

•  L o w e r a ll b la d e s  a n d  b u c k e ts  to  th e  g ro u n d  a n d  s e t  
p a rk in g  b ra ke s  b e fo re  s h u t t in g  o f f  th e  ve h ic le .

•  Im p le m e n t an  o n g o in g  m a in te n a n c e  p ro g ra m  fo r  
a ll to o ls  and  e q u ip m e n t. In s p e c t a ll to o ls  a nd  m o v ­
in g  e q u ip m e n t re g u la r ly  to  e n s u re  th a t  p a rts  a re  
se c u re d  and  in ta c t  w i th  n o  e v id e n c e  o f  c ra c k s  o r  
a reas  o f  w e a k n e s s , th a t  th e  e q u ip m e n t tu rn s  
s m o o th ly  w i th  n o  e v id e n c e  o f  w o b b le , a n d  th a t  i t  
is  o p e ra tin g  a c c o rd in g  to  m a n u fa c tu re r 's  s p e c if ic a ­
t io n s . P ro m p tly  re p a ir  o r  re p la c e  w ry  d e fe c t iv e  
ite m s . K eep m a in te n a n c e  a n d  re p a ir  lo g s .

•  S to re  to o ls  in  d e a n ,  s e c u re  a reas  s o  th a t  th e y  w i l l  
n o t  be  d a m a g e d , l o s t  o r  s to le n .

•  K eep an h e a v y  e q u ip m e n t th a t  is  u s e d  in  th e  
E x c lu s io n  Z o n e  in  th a t  zo n e  u n t i l  th e  jo b  ts  done. 
C o m p le te ly  d e c o n ta m in a te  s u c h  e q u ip m e n t b e fo re  
m o v in g  i t  in to  th e  c le a n  z o n e

R e f e r e n c e s

1. U S . EPA. 1 9 8 4 . S ta n d a rd  O p e ra tin g  S a fe ty  G u ides .
ERA O ff ic e  o f  E m e rg e n cy  a n d  R e m e d ia l R esponse. 
H a za rd o u s  R e sponse  S u p p o r t D iv is io n , E d iso n , N J .

2 . N a tio n a l Ft re  P ro te c t io n  A s s o c ia t io n . N a tio n a l E le c tr ic a l 
C ode, C h a p te r 5, A r t ic le s  5 0 0 -5 0 3 .  N a tio n a l F ire  
C o d e s , NFPA 7 0 .

3 . N a tio n a l F ire  P ro te c t io n  A s s o c ia t io n . M a n u a l fo r  C la s ­
s if ic a t io n  o f  G ases , V a p o rs , a n d  D u s ts  fo r  E le c tr ic a l 
E q u ip m e n t in  H a za rd o u s  C la s s if ie d  L o c a tio n s . N a tio n a l 
F ire  C o d e s , N FPA 4 9 7 M .

•  D o  not e xce e d  th e  ra te d  lo a d  c a p a c ity  o f  a  ve h ic le .

•  In s t ru c t  e q u ip m e n t o p e ra to rs  t o  re p o r t to  th e ir  
s u p e rv is o r(s )  a n y  a b n o rm a lit ie s  s u c h  as e q u ip m e n t 
fa ilures o o z in g  liq u id s , u n u s u a l o d o rs , e tc .

•  W h e n  an  e q u ip m e n t o p e ra to r  m u s t n e g o tia te  in  
t ig h t  q u a rte rs , p ro v id e  a s e c o n d  p e rso n  to  e n su re  
a d e q u a te  c le a ra n c e

•  H ave  a s ig n a lm a n  d ire c t  b a c k in g  as  necessa ry .

•  A ll o n s ite  in te rn a l c o m b u s tio n  e n g in e s  s h o u ld  have  
s p a rk  a rre s to rs  th a t  m e e t re q u ire m e n ts  fo r  h a za rd ­
o u s  a tm o s p h e re s . R e fu e l in  sa fe  a reas. D o  not fu e l
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C o n t e n t s

In tro d u c t io n  10-1

D e c o n ta m in a tio n  P lan  10-1

P re ve n tio n  o f  C o n ta m in a tio n  10-1

T ypes o f  C o n ta m in a tio n  10 -2

D e c o n ta m in a tio n  M e th o d s  10 -2  
P h ys ica l R em ova l 1 0 -2  

C h e m ic a l R em ova l 10 -3

T es ting  fo r  th e  E ffe c tiv e n e s s  o f  D e c o n ta m in a tio n  1 0 -4  
V isu a l O b s e rv a tio n  1 0 -4  

W ip e  S a m p lin g  1 0 -4

C le a n in g  S o lu t io n  A n a ly s is  1 0 -4  

T es ting  fo r  P e rm e a tio n  1 0 -4

H e a lth  a n d  S a fe ty  H aza rds  1 0 -4

D e c o n ta m in a tio n  F a c ility  D e s ig n  1 0 -4  

D e c o n ta m in a tio n  E q u ip m e n t S e le c tio n  1 0 -6  

D isp o sa l M e th o d s  1 0 -6  

P ersona l P ro te c tio n  1 0 -6

E m e rg e n cy  D e c o n ta m in a tio n  1 0 -7  

R e fe re n ce s  10 -7

I n t r o d u c t i o n

D e c o n ta m in a t io n —th e  p ro c e s s  o f  re m o v in g  o r n e u tra liz ­
in g  c o n ta m in a n ts  th a t  have  a c c u m u la te d  o n  p e rso n n e l 
a n d  e q u ip m e n t—is  c r it ic a l to  h e a lth  a n d  s a fe ty  a t  h a za rd ­
o u s  w a s te  s ite s . D e c o n ta m in a tio n  p ro te c ts  w o rk e rs  f ro m  
h a z a rd o u s  s u b s ta n c e s  th a t  m a y  c o n ta m in a te  a n d  e v e n tu ­
a lly  p e rm e a te  th e  p ro te c t iv e  c lo th in g , re s p ira to ry  e q u ip ­
m e n t, to o ls , v e h ic le s , a nd  o th e r  e q u ip m e n t u s e d  o n  s ite ; i t  
p ro te c ts  a ll s ite  p e rs o n n e l b y  m in im iz in g  th e  t ra n s fe r  o f  
h a rm fu l m a te r ia ls  in to  c le a n  a reas; i t  h e lp s  p re v e n t m ix in g  
o f  in c o m p a tib le  c h e m ic a ls ; a n d  i t  p ro te c ts  th e  c o m m u n ity  
b y  p re v e n tin g  u n c o n tro lle d  t ra n s p o r ta t io n  o f  c o n ta m i­
n a n ts  f ro m  th e  s ite .

T h is  c h a p te r  d e s c r ib e s  th e  ty p e s  o f  c o n ta m in a tio n  th a t  
w o rk e rs  m a y  e n c o u n te r  a t  a w a s te  s ite ; th e  fa c to rs  th a t  
in f lu e n c e  th e  e x te n t  o f  c o n ta m in a tio n , a nd  m e th o d s  fo r  
p re v e n tin g  o r  re d u c in g  c o n ta m in a t io n . In  a d d it io n , th is  
c h a p te r  p ro v id e s  g e n e ra l g u id e lin e s  fo r  d e s ig n in g  and  
s e le c t in g  d e c o n ta m in a tio n  p ro c e d u re s  a t  a  s ite , a n d  i t  
p re s e n ts  a d e c is io n  a id  fo r  e v a lu a tin g  th e  h e a lth  and  
s a fe ty  a s p e c ts  o f  d e c o n ta m in a tio n  m e th o d s . T h e  c h a p te r  
d o e s  n o t c o v e r d e c o n ta m in a t io n  o f  ra d io a c t iv e ly  c o n ta m i­
n a te d  p e rs o n n e l o r  e q u ip m e n t. A  h e a lth  p h y s ic is t  sh o u ld  
be  c o n s u lte d  i f  th is  s itu a t io n  a rises.

D e c o n t a m i n a t i o n  P l a n

A  d e c o n ta m in a tio n  p la n  s h o u ld  be  d e ve lo p e d  (as p a rt o f  
th e  S ite  S a fe ty  P lan) and  s e t u p  b e fo re  a n y  p e rs o n n e l o r 
e q u ip m e n t m a y  e n te r  a reas  w h e re  th e  p o te n t ia l fo r  
e x p o s u re  to  h a za rd o u s  s u b s ta n c e s  e x is ts . T h e  d e c o n ta m i­
n a t io n  p la n  sh o u ld :

•  D e te rm in e  th e  n u m b e r a nd  la y o u t o f  d e c o n ta m in a t io n  
s ta tio n s .

•  D e te rm in e  th e  d e c o n ta m in a tio n  e q u ip m e n t nee de d .

•  D e te rm in e  a p p ro p r ia te  d e c o n ta m in a tio n  m e th o d s .

•  E s ta b lish  p ro c e d u re s  to  p re v e n t c o n ta m in a t io n  o f  
c le a n  areas.

•  E s ta b lish  m e th o d s  a n d  p ro c e d u re s  to  m in im iz e  
w o rk e r  c o n ta c t  w i th  c o n ta m in a n ts  d u r in g  rem o va l o f  
p e rso n a l p ro te c t iv e  c lo th in g  a n d  e q u ip m e n t (PPE).

•  E s ta b lish  m e th o d s  fo r  d is p o s in g  o f  c lo th in g  a n d  
e q u ip m e n t th a t  a re  n o t  c o m p le te ly  d e c o n ta m in a te d .

T h e  p la n  s h o u ld  be re v ise d  w h e n e v e r  th e  ty p e  o f  p e rso n a l 
p ro te c t iv e  c lo th in g  o r  e q u ip m e n t c h a n g e s , th e  s ite  c o n d i­
t io n s  ch a n ge , o r  th e  s ite  haza rd s  a re  rea sse sse d  ba se d  on  
n e w  in fo rm a tio n .

P r e v e n t i o n  o f  C o n t a m i n a t i o n

T h e  f ir s t  s te p  in  d e c o n ta m in a tio n  is  to  e s ta b lis h  S ta n d a rd  
O p e ra tin g  P ro ce d u re s  th a t  m in im iz e  c o n ta c t  w i th  w a s te  
a nd  th u s  th e  p o te n tia l fo r  c o n ta m in a t io n . For exa m p le :

*  S tre s s  w o rk  p ra c tic e s  th a t  m in im iz e  c o n ta c t  w ith  
h a za rd o u s  s u b s ta n c e s  (e g ., d o  not w a lk  th ro u g h  
a reas  o f  o b v io u s  c o n ta m in a t io n , d o  not d ire c t ly  to u c h  
p o te n t ia lly  h a za rd o u s  s u b s ta n c e s ).

*  U se  re m o te  sa m p lin g , h a n d lin g , a nd  c o n ta in e r-  
o p e n in g  te c h n iq u e s  (eg ., d ru m  g ra p p le rs , p n e u m a tic  
im p a c t w re n c h e s ).

*  P ro te c t m o n ito r in g  and  s a m p lin g  in s tru m e n ts  b y  b a g ­
g in g . M a ke  o p e n in g s  in  th e  b a g s  fo r  s a m p le  p o r ts  a nd  
s e n so rs  th a t  m u s t c o n ta c t  s ite  m a te r ia ls .

•  W e a r d is p o s a b le  o u te r  g a rm e n ts  a nd  u se  d is p o s a b le  
e q u ip m e n t w h e re  a p p ro p r ia te

•  C o ve r e q u ip m e n t and  to o ls  w ith  a s tr ip p a b le  c o a tin g  
w h ic h  c a n  be  re m o v e d  d u r in g  d e c o n ta m in a tio n .

•  E ncase  th e  s o u rc e  o f  c o n ta m in a n ts , e g ., w i th  p la s t ic  
s h e e tin g  o r ove rp a cks .

In  a d d it io n , S ta n d a rd  O p e ra tin g  P ro ce d u re s  s h o u ld  be 
e s ta b lis h e d  th a t  m a x im ize  w o rk e r  p ro te c t io n . For e x a m p le  
p ro p e r p ro c e d u re s  fo r  d re s s in g  p r io r  t o  e n te r in g  th e  E xc lu ­
s io n  Z o n e  w i l l  m in im iz e  th e  p o te n t ia l fo r  c o n ta m in a n ts  to  
b yp a ss  th e  p ro te c t iv e  c lo th in g  and  e sca p e  d e c o n ta m in a ­
t io n . In  g e n e ra l, a ll fa s te n e rs  s h o u ld  be  u se d  ( ie ,  z ip p e rs  
fu l ly  c lo s e d , a ll b u tto n s  u sed , a ll sn a p s  c lo s e d , e tc .). 
G loves  a nd  b o o ts  s h o u ld  be tu c k e d  u n d e r  th e  s lee ve s  and  
le g s  o f  o u te r  c lo th in g , a n d  h o o d s  ( if  n o t  a tta c h e d )  s h o u ld  
b e  w o rn  o u ts id e  th e  co lla r. A n o th e r  p a ir  o f  to u g h  o u te r  
g lo ve s  is  o fte n  w o rn  o ve r th e  s leeves. A ll ju n c tu re s  s h o u ld  
be  ta p e d  to  p re ve n t c o n ta m in a n ts  f ro m  ru n n in g  in s id e  th e  
g lo ve s , b o o ts , a nd  ja c k e ts  (o r s u its , i f  o n e -p ie ce  
c o n s tru c t io n ) .

P rio r to  e a ch  u s e  th e  p e rs o n a l p ro te c t iv e  e q u ip m e n t (PPE) 
s h o u ld  be  ch e c k e d  to  e n su re  th a t  i t  c o n ta in s  n o  c u ts  o r  
p u n c tu re s  th a t  co u ld  e x p o s e  w o rk e rs  to  w a s te s . S im ila rly , 
a n y  in ju r ie s  to  th e  s k in  s u r fa c e  s u c h  as c u ts  and  
s c ra tc h e s , m a y  e n h a n ce  th e  p o te n t ia l fo r  c h e m ic a ls  o r 
in fe c t io u s  a g e n ts  th a t  d ire c t ly  c o n ta c t  th e  w o rk e r 's  s k in  
to  p e n e tra te  in to  th e  body. P a rtic u la r ca re  s h o u ld  be  ta k e n  
t o  p ro te c t  th e s e  areas. W o rke rs  w i th  la rge  a reas  o f
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d a m a g e d  s k in  s h o u ld  be  k e p t f r o m  w o rk in g  o n  s ite  u n t il 
th e  s k in  hea ls .

A l l  p e rs o n n e l s h o u ld  b e  t ra in e d  In  th e  S ta n d a rd  O p e ra tin g  
P ro ce d u re s  fo r  m in im iz in g  c o n ta c t  a n d  m a x im iz in g  w o rk e r  
p ro te c t io n ,  a n d  th e s e  p ro c e d u re s  s h o u ld  be  e n fo rc e d  
th ro u g h o u t  s ite  o p e ra tio n s .

T y p e s  o f  C o n t a m i n a t i o n

C o n ta m in a n ts  c a n  be  lo c a te d  e ith e r  o n  th e  s u rfa c e  o f  pe r* 
s o n a l p ro te c t iv e  e q u ip m e n t o r  p e rm e a te d  in to  th e  PPE 
m a te r ia l. S u rfa c e  c o n ta m in a n ts  m a y  be  e a s y  to  d e te c t  
a n d  rem o ve ; h o w e v e r, c o n ta m in a n ts  th a t  h a ve  p e rm e a te d  
a  m a te r ia l a re  d i f f ic u l t  o r  im p o s s ib le  to  d e te c t  a n d  rem ove. 
I f  c o n ta m in a n ts  th a t  h a ve  p e rm e a te d  a  m a te r ia l a re  n o t  
re m o v e d  b y  d e c o n ta m in a tio n , th e y  m a y  c o n t in u e  to  
p e rm e a te  to  e ith e r  s u rfa c e  o f  th e  m a te r ia l w h e re  th e y  c a n  
ca u s e  a n  u n e x p e c te d  e xp o su re .

F ive  m a jo r  fa c to rs  a f fe c t  th e  e x te n t  o f  p e rm e a tio n :

•  C o n ta c t  t im e . T h e  lo n g e r  a  c o n ta m in a n t is  in  c o n ta c t  
w i th  a n  o b je c t,  th e  g re a te r  th e  p ro b a b ility  a n d  e x te n t 
o f  p e rm e a tio n . For th is  rea so n , m in im iz in g  c o n ta c t  
t im e  is  o n e  o f  th e  m o s t im p o r ta n t o b je c t iv e s  o f  a  
d e c o n ta m in a tio n  p ro g ra m .

•  C o n c e n tra t io n . M o le c u le s  f lo w  fro m  a reas  o f  h ig h  
c o n c e n tra t io n  to  a reas  o f  lo w  c o n c e n tra t io n . A s  c o n ­
c e n tra t io n s  o f  w a s te s  inc rea se ; th e  p o te n t ia l fo r  
p e rm e a tio n  o f  p e rso n a ! p ro te c t iv e  c lo th in g  in c rea se s .

•  T e m p e ra tu re  A n  in c re a se  in  te m p e ra tu re  g e n e ra lly  
in c re a s e s  th e  p e rm e a tio n  ra te  o f  c o n ta m in a n ts .

•  S ize  o f  c o n ta m in a n t m o le c u le s  a n d  p o re  s p a c e  
P e rm e a tio n  in c re a s e s  as  th e  c o n ta m in a n t m o le c u le  
b e c o m e s  sm a lle r, a n d  as th e  p o re  s p a c e  o f  tn e  m a te ­
r ia l to  b e  p e rm e a te d  inc rea se s .

•  P h ys ica l s ta te  o f  w a s te s . A s  a ru le  g ases , va p o rs , 
a n d  to w -v is c o s ity  liq u id s  te n d  t o  p e rm e a te  m o re  re a d ­
i ly  th a n  h ig h -v is c o s ity  liq u id s  o r  s o lid s .

D e c o n t a m i n a t i o n  M e t h o d s

A ll p e rs o n n e l, c lo th in g , e q u ip m e n t, a n d  s a m p le s  le a v in g  
th e  c o n ta m in a te d  a rea  o f  a  s ite  (g e n e ra lly  re fe rre d  to  as 
th e  E xc lu s io n  Z o n e ) m u s t be  d e c o n ta m in a te d  to  rem o ve  
a n y  h a rm fu l c h e m ic a ls  o r  in fe c t io u s  o rg a n is m s  th a t  m a y  
have  a d h e re d  to  th e m . D e c o n ta m in a tio n  m e th o d s  e ith e r
(1) p h y s ic a lly  re m o ve  c o n ta m in a n ts , (2 ) in a c t iv a te  c o n ­
ta m in a n ts  b y  c h e m ic a l d e to x if ic a t io n  o r  d is in fe c t io n /  
s te r il iz a tio n , o r  (3 ) re m o ve  c o n ta m in a n ts  b y  a  c o m b in a tio n  
o f  b o th  p h y s ic a l a n d  c h e m ic a l m ea n s . V a rio u s  d e c o n ta m i­
n a t io n  m e th o d s  a re  lis te d  in  Table 10-1.

P h y s ic a l R e m o v a l

In m a n y  ca se s , g ro s s  c o n ta m in a t io n  c a n  b e  re m o ve d  b y  
p h y s ic a l m e a n s  in v o lv in g  d is lo d g in g /d is p la c e m e n t, r in s ­
in g , w ip in g  o f f ,  a n d  e v a p o ra tio n . P h ys ica l m e th o d s  in v o lv ­
in g  h ig h  p re ssu re  a n d /o r  h e a t s h o u ld  b e  u se d  o n ly  as 
n e c e s s a ry  and  w i t h  c a u t io n  s in c e  th e y  c a n  s p re a d  c o n ­
ta m in a t io n  a n d  c a u s e  b u m s . C o n ta m in a n ts  th a t  c a n  be  
re m o ve d  b y  p h y s ic a l m e a n s  c a n  b e  c a te g o r iz e d  a s  
fo llo w s :

•  Loose  c o n ta m in a n ts . D u s ts  a n d  va p o rs  th a t  c lin g  to  
e q u ip m e n t a n d  w o rk e rs  o r  b e c o m e  tra p p e d  in  s m a ll 
o p e n in g s , s u c h  as  th e  w e a v e  o f  th e  c lo th in g  fa b ric s , 
c a n  be  re m o ve d  w ith  w a te r  o r  a  liq u id  r in s e  (see p h o ­
to g ra p h ). R em ova l o f  e le c tro s ta t ic a lly  a tta c h e d  
m a te r ia ls  c a n  be  e n h a n c e d  b y  c o a t in g  th e  c lo th in g  o r  
e q u ip m e n t w i th  a n t i-s ta t ic  s o lu tio n s . T h e s e  are  a v a il­
a b le  c o m m e rc ia lly  as w a s h  a d d it iv e s  o r  a n t i-s ta t ic  
sp rays .

•  A d h e r in g  c o n ta m in a n ts . S o m e  c o n ta m in a n ts  adhere  
b y  fo rc e s  o th e r  th a n  e le c tro s ta t ic  a ttra c t io n .  A d h e ­
s ive  q u a lit ie s  v a ry  g re a t ly  w i th  th e  s p e c if ic  c o n ­
ta m in a n ts  a nd  th e  te m p e ra tu re  For e x a m p le  
c o n ta m in a n ts  s u c h  as  g lu e s , c e m e n ts , res in s , a n d  
m u d s  have  m u c h  g re a te r  a d h e s iv e  p ro p e rtie s  th a n  
e le m e n ta l m e rc u ry  and , c o n s e q u e n tly , a re  d i f f ic u l t  to  
re m o ve  b y  p h y s ic a l m eans. P h ys ica l rem o va l m e th o d s  
f o r  g ro s s  c o n ta m in a n ts  in c lu d e  s c ra p in g , b ru s h in g , 
a n d  w ip in g . R em ova l o f  a d h es ive  c o n ta m in a n ts  c a n  
b e  e n h a n c e d  th ro u g h  c e rta in  m e th o d s  s u c h  as  s o lid i­
fy in g ,  fre e z in g  (e g ., u s in g  d ry  ice  o r  ic e  w a te r) , 
a d s o rp t io n  o r  a b s o rp t io n  (e g ., w i th  p o w d e re d  lim e  o r  
k i t t y  l i t te r ) ,  o r  m e ltin g .

•  V o la tile  liq u id s . V o la tile  liq u id  c o n ta m in a n ts  c a n  be 
re m o ve d  f ro m  p ro te c t iv e  c lo th in g  o r  e q u ip m e n t b y  
e v a p o ra tio n  fo llo w e d  b y  a  w a te r  r in s e  E v a p o ra tio n  o f  
v o la t i le  liq u id s  c a n  b e  e n h a n c e d  b y  u s in g  s te a m  je ts . 
W ith  a n y  e v a p o ra tio n  o r  v a p o riz a tio n  p ro c e s s , ca re  
m u s t be  ta k e n  to  p re v e n t w o rk e r  in h a la t io n  o f  th e  
v a p o riz e d  c h e m ic a ls .

la b ia  10 -1 . S o m e  D e c o n ta m in a t io n  M e th o d s

REMOVAL

•  Contam inant Removal

W ater rinse, using pressurized o r g rav ity  flow .

Chemical leaching and extraction.

Evaporation/vaporization.

Pressurized air jets.
Scrubbing/scraping. Com m only done using brushes, scrapers, 
o r sponges and w ater-com patib le so lvent cleaning solutions.

Steam jets.

•  Removal o f C ontam inated Surfaces
Disposal o f deeply permeated materials, eg ., clo th ing, floo r 
mats, and seats.

Disposal o f p ro tective  coverings/coatings.
M  ACTIVATION

•  Chemical D e tox ifica tion
Halogen stripp ing.

Neutralization.
O xidation/reduction.

Thermal degradation.
•  D is in fection /S te riliza tion

Chemical d isin fection.

Dry heat sterilization.

Gas/vapor sterilization.

Irradiation.

Steam sterilization.
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Cross contaminants can be removed with w ater or a 
liquid rinse. Here, a member o f the decontamination team  
rinses and scrubs the boots o f a worker w ith a soft* 
bristled brush. Both individuals are wearing Level C per­
sonal protective equipment.

C h e m ic a l  R e m o v a l

P h ys ica l rem o va l o f  g ro s s  c o n ta m in a t io n  s h o u ld  be  fo l­
lo w e d  b y  a  w a s h /r in s e  p ro c e s s  u s in g  c le a n in g  s o lu tio n s . 
T h e s e  c le a n in g  s o lu t io n s  n o rm a lly  u tiliz e  o n e  o r  m o re  o f  
th e  fo l lo w in g  m e th o d s :

•  D is s o lv in g  c o n ta m in a n ts . C h e m ic a l re m o v a l o f  s u r ­
fa c e  c o n ta m in a n ts  c a n  be  a c c o m p lis h e d  b y  d is ­
s o lv in g  th e m  in  a s o lv e n t. T h e  s o lv e n t m u s t be 
c h e m ic a lly  c o m p a tib le  w i th  th e  e q u ip m e n t b e in g  
c le a n e d . T h is  is  p a r t ic u la r ly  im p o r ta n t  w h e n  d e c o n ­
ta m in a t in g  p e rs o n a l p ro te c t iv e  c lo th in g  c o n s tru c te d  
o f  o rg a n ic  m a te r ia ls  th a t  c o u ld  be  d a m a g e d  o r  d is ­
so lv e d  b y  o rg a n ic  s o lv e n ts . In  a d d it io n , ca re  m u s t be 
ta k e n  in  s e le c tin g , u s in g , a nd  d is p o s in g  o f  any  
o rg a n ic  s o lv e n ts  th a t  m a y  be  f la m m a b le  o r  p o te n t ia lly  
to x ic . O rg a n ic  s o lv e n ts  in c lu d e  a lc o h o ls , e th e rs , 
k e to n e s , a ro m a tic s , s tra ig h t-c h a in  a lkanes , a n d  c o m ­
m o n  p e tro le u m  p ro d u c ts .

H a lo g e n a te d  s o lv e n ts  g e n e ra lly  a re  in c o m p a tib le  w i th  
p e rs o n a l p ro te c t iv e  e q u ip m e n t a n d  are to x ic . T h e y  
s h o u ld  o n ly  be  u se d  fo r  d e c o n ta m in a tio n  in  e x tre m e  
ca se s  w h e re  o th e r  c le a n in g  a g e n ts  w i l l  n o t  rem o ve  
th e  c o n ta m in a n t.

Table 1 0 -2  p ro v id e s  a g e n e ra l g u id e  to  th e  s o lu b il ity  
o f  seve ra l c o n ta m in a n t c a te g o r ie s  in  fo u r  ty p e s  o f  
s o lv e n ts : w a te r, d ilu te  a c id s , d ilu te  bases, a n d  
o rg a n ic  s o lv e n ts . B e cause  o f  th e  p o te n t ia l h a za rds , 
d e c o n ta m in a tio n  u s in g  c h e m ic a ls  s h o u ld  b e  d o n e  
o n ly  i f  re c o m m e n d e d  b y  an  in d u s tr ia l h y g ie n is t o r 
o th e r  q u a lif ie d  h e a lth  p ro fe s s io n a l.

•  S u r fa c ta n ts . S u r fa c ta n ts  a u g m e n t p h y s ic a l c le a n in g  
m e th o d s  b y  re d u c in g  a d h e s io n  fo rc e s  b e tw e e n  c o n ­
ta m in a n ts  and  th e  s u rfa c e  b e in g  c le a n e d , and  b y  
p re v e n tin g  re d e p o s it o f  th e  c o n ta m in a n ts . H o u s e h o ld  
d e te rg e n ts  are a m o n g  th e  m o s t c o m m o n  s u rfa c ta n ts . 
S o m e  d e te rg e n ts  c a n  b e  u s e d  w i t h  o rg a n ic  s o lv e n ts  
to  im p ro v e  th e  d is s o lv in g  a nd  d is p e rs a l o f  c o n ­
ta m in a n ts  in to  th e  s o lv e n t [1].

•  S o lid if ic a t io n . S o lid ify in g  liq u id  o r  g e l c o n ta m in a n ts  
c a n  e n h a n c e  th e ir  p h y s ic a l re m o va l. T h e  m e c h a n is m s  
o f  s o lid if ic a t io n  are : (1) m o is tu re  rem o va l th ro u g h  th e  
u se  o f  a b s o rb e n ts  s u c h  as  g ro u n d e d  c la y  o r  p o w ­
d e re d  lim e ; (2) c h e m ic a l re a c t io n s  v ia  p o ly m e r iz a tio n  
c a ta ly s ts  a n d  c h e m ic a l rea g e n ts ; a n d  (3 ) fre e z in g  
u s in g  ice  w a te r.

Table 1 0 -2 . G enera l G u id e  to  S o lu b il ity  o f  C o n ta m in a n ts  in  
F ou r S o lv e n t Types

SOLVENT SOLUBLE CONTAMINANTS

W ater Low-chain hydrocarbons.
Inorganic compounds.
Salts.
Some organic acids and o ther polar

compounds.
M u te  A d d s Basic (caustic) compounds.

Amines.
Hydrazines.

D ilu te  Bases Acid ic compounds.
For example: Phenols.
—detergent Thiols.
—soap Some rutro and su lfon ic compounds.

Organic Solvent*» Nonpolar com pounds (eg., some
For example: organic compounds).
— alcohols
—ethers
—ketones
— aromatics
— straight-chain

alkanes (eg., hexane)
— comm on petroleum

products (eg., fuel
o il, kerosene)

■WARNING: Some organic solvents can permeate and/or degrade
the protective clothing.

•  R in s in g . R in s in g  re m o ve s  c o n ta m in a n ts  th ro u g h  
d ilu t io n ,  p h y s ic a l a t t ra c t io n ,  a n d  s o lu b iliz a tio n . 
M u lt ip le  rinses  w ith  c le a n  s o lu t io n s  re m o ve  m ore  
c o n ta m in a n ts  th a n  a s in g le  r in se  w ith  th e  sa m e  
v o lu m e  o f  s o lu tio n . C o n tin u o u s  r in s in g  w ith  la rge  
v o lu m e s  w il l  rem ove  even  m o re  c o n ta m in a n ts  th a n  
m u lt ip le  r in s in g s  w ith  a le sse r to ta l vo lum e .

•  D is in fe c t io n /S te r il iz a t io n . C h e m ic a l d is in fe c ta n ts  
are a p ra c t ic a l m ea n s  o f in a c t iv a t in g  in fe c t io u s  
a g e n ts . U n fo rtu n a te ly , s ta n d a rd  s te r il iz a tio n  te c h ­
n iq u e s  are g e n e ra lly  im p ra c t ic a l fo r  la rge  e q u ip ­
m e n t and  fo r  p e rso n a l p ro te c t iv e  c lo th in g  and  
e q u ip m e n t. For th is  rea so n , d is p o s a b le  PPE is  
re c o m m e n d e d  fo r  u se  w ith  in fe c t io u s  ag e n ts .

M a n y  fa c to rs ,  s u c h  a s  c o s t ,  a v a ila b ility , a n d  ease  o f  
im p le m e n ta t io n , in f lu e n c e  th e  s e le c t io n  o f  a  d e c o n ta m in a ­
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t io n  m e th o d . F rom  a h e a lth  a n d  s a fe ty  s ta n d p o in t ,  tw o  
k e y  q u e s tio n s  m u s t  b e  a d d re sse d :

•  Is  th e  d e c o n ta m in a t io n  m e th o d  a f fe c t iv e  f o r  th e  
s p e c if ic  s u b s ta n c e s  p re s e n t?

•  D o e s  th e  m e th o d  i ts e lf  p o s e  a n y  h e a lth  o r  s a fe ty  
haza rds?

T e s t i n g  f o r  t h e  E f f e c t i v e n e s s  

o f  D e c o n t a m i n a t i o n

D e c o n ta m in a t io n  m e th o d s  v a ry  in  th e ir  e ffe c tiv e n e s s  fo r  
re m o v in g  d if fe re n t  s u b s ta n c e s . T h e  e ffe c tiv e n e s s  o f  a n y  
d e c o n ta m in a t io n  m e th o d  s h o u ld  be  a sse sse d  a t  th e  
b e g in n in g  o f  a  p ro g ra m  a n d  p e r io d ic a lly  th ro u g h o u t th e  
l i fe t im e  o f  th e  p ro g ra m . K  c o n ta m in a te d  m a te r ia ls  a re  n o t  
b e in g  re m o ve d  o r  a re  p e n e tra t in g  p ro te c t iv e  c lo th in g ,  th e  
d e c o n ta m in a tio n  p ro g ra m  m u s t b e  re v ise d . T h e  fo l lo w in g  
m e th o d s  m a y  b e  u s e fu l in  a sse ss in g  th e  e f fe c tiv e n e s s  o f  
d e c o n ta m in a tio n .

V is u a l  O b s e rv a t io n

T h e re  is  n o  re lia b le  te s t  to  im m e d ia te ly  d e te rm in e  h o w  
e f fe c t iv e  d e c o n ta m in a tio n  is . In  s o m e  ca se s , e f fe c t iv e ­
n e ss  c a n  be  e s t im a te d  b y  v is u a l o b s e rv a t io n .

•  N a tu ra l lig h t .  D is c o lo ra tio n s , s ta in s , c o rro s iv e  
e f fe c ts ,  v is ib le  d ir t ,  o r  a lte ra t io n s  in  c lo th in g  fa b r ic  
m a y  in d ic a te  th a t  c o n ta m in a n ts  h a ve  n o t  b e e n  
rem o ve d . H o w e v e r, n o t  a ll c o n ta m in a n ts  leave  v is i­
b le  tra c e s ; m a n y  c o n ta m in a n ts  c a n  p e rm e a te  
c lo th in g  a n d  a re  n o t  e a s ily  o b s e rv e d .

•  U ltra v io le t l ig h t .  C e rta in  c o n ta m in a n ts , s u c h  as 
p o ly c y c lic  a ro m a t ic  h y d ro c a rb o n s , w h ic h  a re  c o m ­
m o n  in  m a n y  re fin e d  o ils  a n d  s o lv e n t w a s te s , 
f lu o re s c e  a n d  c a n  b e  v is u a lly  d e te c te d  w h e n  
e x p o s e d  to  u lt ra v io le t  l ig h t .  U lt ra v io le t  f ig h t  c a n  be  
u se d  t o  o b s e rv e  c o n ta m in a t io n  o f  s k in , c lo th in g ,  
a n d  e q u ip m e n t; h o w e ve r, c e r ta in  a reas  o f  th e  s k in  
m a y  f lu o re s c e  n a tu ra lly , th e re b y  in tro d u c in g  an 
u n c e r ta in ty  in to  th e  te s t  [2 ,3 ,4 ] .  In  a d d it io n , u se  o f  
u lt ra v io le t  l ig h t  c a n  in c re a se  th e  r is k 'o f  s k in  c a n c e r  
a n d  e ye  d a m a g e ; th e re fo re ; a q u a lif ie d  h e a lth  
p ro fe s s io n a l s h o u ld  a ssess  th e  b e n e fits  a n d  r is k s  
a s s o c ia te d  w ith  u lt ra v io le t  l ig h t  p r io r  t o  its  u se  a t  a  
w a s te  s ite .

W lp a  S a m p l in g

W ip e  te s t in g  p ro v id e s  a f te r - th e - fa c t  in fo rm a tio n  o n  th e  
e ffe c tiv e n e s s  o f  d e c o n ta m in a tio n . In  th is  p ro ce d u re ; a  d ry  
o r  w e t  d o th ,  g la s s  f ib e r  f i l t e r  paper, o r  s w a b  is  w ip e d  
o v e r th e  s u rfa c e  o f  th e  p o te n t ia l ly  c o n ta m in a te d  o b je c t  
a n d  th e n  a n a lyze d  in  a  la b o ra to ry  B o th  th e  in n e r  a n d  
o u te r  s u rfa c e s  o f  p ro te c t iv e  c lo th in g  s h o u ld  b e  te s te d . 
S k in  m a y  a ls o  b e  te s te d  u s in g  w ip e  s a m p le s .

C le a n in g  S o lu t io n  A n a ly s is

A n o th e r  w a y  t o  te s t  th e  e f fe c tiv e n e s s  o f  d e c o n ta m in a tio n  
p ro c e d u re s  is  t o  a n a ly z e  fo r  c o n ta m in a n ts  le f t  in  th e  
c le a n in g  s o lu t io n s . E leva ted  le ve ls  o f  c o n ta m in a n ts  in  th e  
f in a l r in s e  s o lu t io n  m a y  s u g g e s t t h a t  a d d it io n a l c le a n in g  
a n d  r in s in g  a re  n e e d e d .

l a s t in g  f o r  P an i ia a t lo i i

T e s tin g  fo r  th e  p re s e n c e  o f  p e rm e a te d  c h e m ic a l c o n ­
ta m in a n ts  re q u ire s  th a t  p ie c e s  o f  th e  pro te c t ive  g a rm e n ts  
b e  s e n t  to  a  la b o ra to ry  fo r  a n a lys ts .

H e a l t h  a n d  S a f e t y  H a z a r d s

W h ile  d e c o n ta m in a t io n  is  p e rfo rm e d  t o  p ro te c t  h e a lth  a n d  
s a fe ty , i t  c a n  p o se  haza rd s  u n d e r  c e rta in  c irc u m s ta n c e s . 
D e c o n ta m in a tio n  m e th o d s  m ay :

•  Be in c o m p a tib le  w i th  th e  h a za rd o u s  s u b s ta n c e s  
b e in g  re m o v e d  ( i& ,  a  d e c o n ta m in a tio n  m e th o d  m a y  
re a c t w i t h  c o n ta m in a n ts  to  p ro d u c e  a n  e x p lo s io n , 
h e a t, o r  to x ic  p ro d u c ts ) .

•  Be in c o m p a tib le  w i t h  th e  c lo th in g  o r  e q u ip m e n t b e in g  
d e c o n ta m in a te d  (e g ., s o m e  o rg a n ic  s o lv e n ts  c a n  
p e rm e a te  a n d /o r  d e g ra d e  p ro te c t iv e  d o th in g ) .

•  P ose  a  d ire c t  h e a lth  h a za rd  t o  w o rk e rs  (e g ., v a p o rs  
f r o m  c h e m ic a l d e c o n ta m in a tio n  s o lu t io n s  m a y  be  
h a z a rd o u s  i f  in h a le d , o r  th e y  m a y  b e  f la m m a b le ).

T h e  c h e m ic a l a n d  p h y s ic a l c o m p a t ib i l i ty  o f  th e  d e c o n ­
ta m in a t io n  s o lu t io n s  o r  o th e r  d e c o n ta m in a tio n  m a te r ia ls  
m u s t  be  d e te rm in e d  b e fo re  th e y  a re  u se d . A n y  d e c o n ­
ta m in a t io n  m e th o d  th a t  p e rm e a te s , d e g ra d e s , d a m a g e s , 
o r  o th e rw is e  im p a irs  th e  s a fe  fu n c t io n in g  o f  th e  PPE is  
in c o m p a tib le  w i th  s u c h  PPE a n d  s h o u ld  n o t  b e  u se d . I f  a 
d e c o n ta m in a t io n  m e th o d  d o e s  p o s e  a d ire c t  h e a lth  h a z ­
a rd , m e a s u re s  m u s t b e  ta k e n  t o  p ro te c t  b o th  d e c o n ta m i­
n a t io n  p e rs o n n e l a n d  th e  w o rk e rs  b e in g  d e c o n ta m in a te d . 
F igu re  10-1 p re s e n ts  a d e c is io n  a id  fo r  e v a lu a tin g  th e  
h e a lth  a n d  s a fe ty  a s p e c ts  o f  d e c o n ta m in a tio n  m e th o d s .

D e c o n t a m i n a t i o n  F a c i l i t y  D e s i g n

A t  a  h a za rd o u s  w a s te  s ite ; d e c o n ta m in a t io n  fa c il it ie s  
s h o u ld  b e  lo c a te d  in  th e  C o n ta m in a t io n  R e d u c tio n  Z on e  
(C R Z), Le., th e  a rea  b e tw e e n  th e  E x c lu s io n  Z o n e  (th e  c o n ­
ta m in a te d  a rea ) a n d  th e  S u p p o r t Z o n e  ( th e  d e a n  a rea) as 
s h o w n  in  F igu re  9-1 in  C h a p te r  9 .

T h e  le ve l a n d  ty p e s  o f  d e c o n ta m in a t io n  p ro c e d u re s  
re q u ire d  d e p e n d  o n  se ve ra l s ite -s p e c if ic  fa c to rs  in c lu d in g :

•  T h e  c h e m ic a l,  p h y s ic a l, a n d  to x ic o fo g ic a l p ro p e rtie s  
o f  th e  w a s te s .

•  T h e  p a th o g e n ic ity  o f  in fe c t io u s  w a s te s .

•  T h e  a m o u n t, lo c a t io n , a n d  c o n ta in m e n t o f  c o n ­
ta m in a n ts .

•  T h e  p o te n t ia l fo r, a n d  lo c a t io n  o f, e x p o s u re  ba se d  on  
a s s ig n e d  w o rk e r  d u tie s , a c t iv it ie s ,  a n d  fu n c t io n s .

•  T h e  p o te n t ia l fo r  w a s te s  t o  p e rm e a te ; deg rade , o r  
p e n e tra te  m a te r ia ls  u s e d  fo r  p e rs o n a l p ro te c t iv e  
c lo th in g  a n d  e q u ip m e n t, v e h ic le s , to o ls , b u ild in g s , 
a n d  s tru c tu re s .

•  T h e  p ro x im ity  o f  in c o m p a tib le  w a s te s .

•  T h e  m o v e m e n t o f  p e rs o n n e l a n d /o r  e q u ip m e n t a m o n g  
d if fe re n t  zones .

•  E m e rg e n c ie s .

•  T h e  m e th o d s  a va ila b le  fo r  p ro te c t in g  w o rk e rs  d u rin g  
d e c o n ta m in a tio n .
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N O

N O

N O

T ake  a d d it io n a l m e a s u re s  to  
p re v e n t c o n ta m in a t io n  o r  f in d  

a n o th e r  d e c o n ta m in a t io n  
m e th o d .

C o n s u lt  s p e c ia lis ts  i f  n e c e s s a ry .

N O

Is th e  m e th o d  e f fe c t iv e  fo r  
re m o v in g  c o n ta m in a n ts ?

1

Y E S

r

A re  th e  d e c o n ta m in a t io n  
m a te r ia ls  c o m p a t ib le  w i t h  th e  

h a z a rd o u s  s u b s ta n c e s  p re s e n t?

\

Y E S

r

A re  th e  d e c o n ta m in a t io n  
m a te r ia ls  c o m p a t ib le  w i t h  th e  

m a te r ia ls  to  be  d e c o n ta m in a te d ?

Y E S

r

D o  th e  d e c o n ta m in a t io n  m a te r ia ls  
o r  p ro c e s s  p o s e  h e a lth  o r  s a fe ty  

h a za rd s?

l

Y E S

r

C a n  a p p ro p r ia  
m e a s u re s  be

ite  p ro te c t iv e  
in s t itu te d ?

N O

F ig u re  10 -1 . D e c is io n  A id  fo r  E v a lu a tin g  H e a lth  a nd  S a fe ty  A s p e c ts  o f  D e c o n ta m in a t io n  M e th o d s .

•  T h e  im p a c t o f  th e  d e c o n ta m in a t io n  p ro c e s s  a nd  c o m -  
p o u n d s  o n  w o rk e r  s a fe ty  a nd  h e a lth .

D e c o n ta m in a tio n  p ro c e d u re s  m u s t p ro v id e  a n  o rg a n ize d  
p ro c e s s  b y  w h ic h  le ve ls  o f  c o n ta m in a tio n  a re  re d u ce d .
T h e  d e c o n ta m in a tio n  p ro c e s s  s h o u ld  c o n s is t  o f  a  s e rie s  
o f  p ro c e d u re s  p e rfo rm e d  in  a s p e c if ic  s e q u e n c e  For 
exam p le ; o u te r , m o re  h e a v ily  c o n ta m in a te d  ite m s  (eg ., 
o u te r  b o o ts  and  g lo v e s ) sh o u ld  b e  d e c o n ta m in a te d  and  
re m o ve d  f ir s t ,  fo llo w e d  b y  d e c o n ta m in a tio n  a nd  rem o va l 
o f  inne r, le s s  c o n ta m in a te d  ite m s  (e g ., ja c k e ts  a n d  p a n ts ). 
E ach  p ro c e d u re  s h o u ld  b e  p e rfo rm e d  a t  a s e p a ra te  s ta t io n  
in  o rd e r  to  p re v e n t c ro s s  c o n ta m in a t io n . T h e  s e q u e n c e  o f  
s ta t io n s  is  c a lle d  th e  d e c o n ta m in a t io n  l in e

S ta t io n s  s h o u ld  be  se p a ra te d  p h y s ic a lly  t o  p re v e n t c ro s s  
c o n ta m in a t io n  and  s h o u ld  be  a rra n g e d  in  o rd e r  o f

d e c re a s in g  c o n ta m in a tio n , p re fe ra b ly  in  a s tra ig h t l in e  
S e p a ra te  f lo w  p a tte rn s  a n d  s ta t io n s  s h o u ld  b e  p ro v id e d  to  
is o la te  w o rk e rs  f ro m  d if fe re n t  c o n ta m in a t io n  zo n e s  c o n ­
ta in in g  in c o m p a tib le  w a s te s . E n try  and  e x it  p o in ts  s h o u ld  
be  c o n s p ic u o u s ly  m a rke d , a n d  th e  e n try  to  th e  C o n ta m i­
n a t io n  R e d u c tio n  Z o n e  (CRZ) f ro m  th e  E x c lu s io n  Z one  
s h o u ld  b e  s e p a ra te  f ro m  th e  e n try  to  th e  E xc lu s io n  Z on e  
fro m  th e  CRZ. D re ss in g  s ta t io n s  fo r  e n try  to  th e  C R Z 
s h o u ld  be  s e p a ra te  f ro m  re d re s s in g  a reas fo r  e x it  f r o m  th e  
C R Z. P e rsonne l w h o  w is h  to  e n te r  c le a n  a reas  o f  th e  
d e c o n ta m in a tio n  fa c il ity ,  s u c h  as  lo c k e r  ro o m s , s h o u ld  be 
c o m p le te ly  d e c o n ta m in a te d .

E xa m p le s  o f  d e c o n ta m in a tio n  lin e s  a n d  p ro c e d u re s  fo r  
p e rs o n n e l w e a r in g  v a r io u s  le ve ls  o f  p ro te c t io n  are 
p ro v id e d  in  A p p e n d ix  D.



10-6 Decontamination

A  member o f the decontamination team suited in Level B 
personal protective equipment stands by to scrub down a 
worker after an in itial rinse down m the decontamination 
shower.

D e c o n t a m i n a t i o n  E q u i p m e n t  S e l e c t i o n

Table  1 0 -3  lis ts  re c o m m e n d e d  e q u ip m e n t fo r  d e c o n ta m i­
n a t io n  o f  p e rs o n n e l, p e rs o n a l p ro te c t iv e  c lo th in g ,  a n d  
e q u ip m e n t. In  s e le c t in g  d e c o n ta m in a tio n  e q u ip m e n t, c o n ­
s id e r  w h e th e r  th e  e q u ip m e n t i ts e lf  c a n  b e  d e c o n ta m i­
n a te d  fo r  reu se  o r  c a n  be  e a s ily  d is p o s e d  o f.  Tab le  1 0 -4  
l is ts  re c o m m e n d e d  e q u ip m e n t fo r  d e c o n ta m in a tio n  o f  
la rge  e q u ip m e n t a n d  v e h ic le s . N o te  th a t  o th e r  ty p e s  o f  
e q u ip m e n t n o t  lis te d  in  Tab les 1 0 -3  a n d  1 0 -4  m a y  be 
a p p ro p r ia te  in  c e rta in  s itu a t io n s .

D i s p o s a l  M e t h o d s

A ll  e q u ip m e n t u se d  fo r  d e c o n ta m in a tio n  m u s t b e  d e c o n ­
ta m in a te d  a n d /o r  d is p o s e d  o f  p ro p e rly . B u c k e ts , b ru sh e s , 
c lo th in g , to o ls , a n d  o th e r  c o n ta m in a te d  e q u ip m e n t s h o u ld  
b e  c o lle c te d , p la c e d  in  c o n ta in e rs , a n d  la b e le d . A ls o , a ll 
s p e n t s o lu t io n s  a n d  w a s h  w a te r  s h o u ld  be  c o lle c te d  a n d  
d is p o s e d  o f  p ro p e rly . C lo th in g  th a t  is  n o t  c o m p le te ly  
d e c o n ta m in a te d  s h o u ld  b e  p la c e d  in  p la s t ic  b a g s , p e n d in g  
fu r th e r  d e c o n ta m in a t io n  a n d /o r  d is p o s a l.

Tab le  1 0 -3 . S o m e  R e c o m m e n d e d  E q u ip m e n t fo r
D e c o n ta m in a t io n  o f  P e rsonne l a n d  Ftersonal 
P ro te c tiv e  C lo th in g  a n d  E q u ip m e n t

•  Drop c lo ths  o f p lastic o r o ther suitable m aterials on w h ich  heavily 
contam inated equipm ent and outer pro tective  c lo th ing  m ay be 
deposited.

•  Collection containers* such as drum s o r su itab ly Bned trash cans, 
fo r storing disposable c lo th ing  and heavily contam inated personal 
protective c lo th ing  o r equipm ent th a t m ust be discarded.

•  Lined box w ith  absorbents fo r  w ip ing  o r rinsing o f f  gross con­
tam inants and liquid contam inants.

•  Large galvanized tubs, stock tanks, or children's w ading pools to  
hold wash and rinse solu tions. These should be a t least large 
enough fo r a worker to  place a booted fo o t in. and should have 
e ither no  drain o r a drain connected to  a co llection  tank or 
appropriate trea tm ent system.

•  Wash solutions selected to  wash o f f  and reduce the hazards 
associated w ith  th e  contam inants.

•  Rinse so lutions selected to  remove contam inants and contam i­
nated wash solutions.

•  Long-handled, so ft-b ris tled  brushes to  help wash and rinse o ff 
contam inants.

•  f tp e r  o r d o th  tow e ls  fo r d ry ing  protective c lo th ing  and 
equipment.

•  Lockers and cabinets fo r storage o f decontam inated clo th ing and 
equipment.

•  M eta l or p lastic cans or drum s fo r contam inated wash and rinse 
solutions.

•  Plastic sheeting, sealed pads w ith  drains, or o ther appropriate 
m ethods fo r  containing and co llecting  contam inated wash and 
rinse so lu tions spilled during decontam ination.

•  Shower fac ilities fo r fu ll body wash or, a t a m inim um , personal 
wash sinks (w ith  drains connected to  a co llection  tank or 
appropriate treatm ent system).

•  Soap o r wash solution, w ash cloths, and tow els fo r personnel.

•  Lockers or c losets fo r clean clo th ing  and personal item  storage

P e r s o n a l  P r o t e c t i o n

D e c o n ta m in a t io n  w o rk e rs  w h o  in it ia l ly  c o m e  in  c o n ta c t  
w i th  p e rs o n n e l a n d  e q u ip m e n t le a v in g  th e  E x c lu s io n  Z o n e  
w il l  re q u ire  m o re  p ro te c t io n  f ro m  c o n ta m in a n ts  th a n  
d e c o n ta m in a t io n  w o rk e rs  w h o  a re  a ss ig n e d  to  th e  la s t 
s ta t io n  in  th e  d e c o n ta m in a t io n  l in e  In  s o m e  case s , d e c o n ­
ta m in a t io n  p e rs o n n e l s h o u ld  w e a r  th e  s a m e  le ve ls  o f  PPE 
a s  w o rk e rs  in  th e  E xc lu s io n  Z one . In  o th e r  ca se s , d e c o n ­
ta m in a t io n  p e rs o n n e l m a y  b e  s u f f ic ie n t ly  p ro te c te d  b y  
w e a r in g  o n e  le ve l lo w e r  p ro te c t io n  (e g ., w e a rin g  Level C 
p ro te c t io n  w h ile  d e c o n ta m in a tin g  w o rk e rs  w h o  a re  w e a r ­
in g  Level B).

T h e  le ve l o f  p ro te c t io n  re q u ire d  w i l l  v a ry  w i th  th e  ty p e  o f  
d e c o n ta m in a t io n  e q u ip m e n t u s e d . For exam p le ; w o rk e rs  
u s in g  a s te a m  je t  m a y  n e e d  a  d if fe re n t  ty p e  o f  re s p ira to ry  
p ro te c t io n  th a n  o th e r  d e c o n ta m in a tio n  p e rs o n n e l b e ca u se  
o f  th e  h ig h  m o is tu re  le ve ls  p ro d u c e d  b y  s te a m  je ts .  In  
s o m e  s itu a t io n s , th e  c le a n in g  s o lu t io n s  u s e d  a n d  w a s te s  
re m o ve d  d u r in g  d e c o n ta m in a t io n  m a y  g e n e ra te  h a rm fu l 
va p o rs . A p p ro p r ia te  e q u ip m e n t a n d  c lo th in g  fo r  p ro te c t in g  
d e c o n ta m in a t io n  p e rso n n e ! s h o u ld  be  s e le c te d  b y  a  q u a li­
f ie d  h e a lth  a n d  s a fe ty  e x p e rt.
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Table  1 0 -4 . S o m e  R e co m m e n d e d  E q u ip m e n t fo r
H e a v y  E q u ip m e n t and  \ fe h ic le  D e c o n ta m in a tio n

•  Storage tanks o f appropriate trea tm ent systems fo r tem porary 
storage and/or treatm ent o f contam inated wash and rinse 
solutions.

•  Drains or pum ps fo r co llection  o f contam inated wash and rinse 
solutions.

•  Long-handled brushes fo r general exterior cleaning.

•  Wash solutions selected to  remove and reduce the hazards 
associated w ith  the contam ination.

•  Rinse so lutions selected to  remove contam inants and con­
tam inated wash solutions.

•  Pressurized sprayers fo r washing and rinsing, particu larly 
hard-to-reach areas.

•  Curtains, enclosures, or spray booths to  contain splashes from  
pressurized sprays.

•  Long-handled brushes, rods, and shovels fo r d islodging con­
tam inants and contam inanted soil caught in tires and the  under­
sides o f vehicles and equipment.

•  Containers to  hold contam inants and contam inated soil removed 
from  tires and the  undersides o f vehicles and equipment.

•  Wash and rinse buckets fo r use in the  decontam ination o f  opera­
to r areas inside vehicles and equipment.

•  Brooms and brushes fo r cleaning operator areas inside vehicles 
and equipment.

•  Containers fo r storage and disposal o f contam inated wash and 
rinse solutions, damaged or heavily contam inated parts, and 
equipm ent to  be discarded.

R e f e r e n c e s

1. R osen , M  J .  1 9 7 8 . S u r fa c ta n ts  and  In te r fa c ia l 
P h e n o m e n a . W ile y - ln te rs c ie n c e  P u b lic a tio n , NY.
3 0 4  pp.

2 . V o -O in h , T. 1 9 8 3 . S u rfa c e  d e te c t io n  o f  c o n ta m in a t io n : 
P r in c ip le s , a p p lic a tio n s , a n d  re c e n t d e v e lo p m e n ts . J . 
E n v iro n . S c i. J a n u a ry /F e b ru a ry  1 9 8 3 , ppu 4 0 *4 3 .

3 . V o -D in h , T. a nd  R.B. G a m m a g a  1981. T h e  U se  o f  a 
F ib e ro p tic s  S k in  C o n ta m in a tio n  M o n ito r  in  th e  W o rk ­
p lace . C h e m ic a l H a za rds  in  th e  W o rk p la c e , A m e ric a n  
C h e m ic a l S o c ie ty , p p  2 6 9 -2 8 1 .

4 . V o -D in h , T. a n d  R.R. G a m m a g e  1981. T h e  lig h tp ip e  
lu m in o s c o p e  fo r  m o n ito r in g  o c c u p a tio n a l s k in  c o n ta m i 
n a t io n . J . A m . Ind . H yg . A s s o c  42 :11 2 -1 2 0 .

A ll d e c o n ta m in a tio n  w o rk e rs  a re  in  a  c o n ta m in a te d  a rea 
a n d  m u s t th e m s e lv e s  b e  d e c o n ta m in a te d  b e fo re  e n te r in g  
th e  d e a n  S u p p o r t Z o n e  T h e  e x te n t o f  th e ir  d e c o n ta m in a ­
t io n  s h o u ld  b e  d e te rm in e d  b y  th e  ty p e s  o f  c o n ta m in a n ts  
th e y  m a y  h a ve  c o n ta c te d  a n d  th e  ty p e  o f  w o rk  th e y  p e r­
fo rm e d .

E m e r g e n c y  D e c o n t a m i n a t i o n

In  a d d it io n  t o  ro u t in e  d e c o n ta m in a tio n  p ro c e d u re s , e m e r­
g e n c y  d e c o n ta m in a tio n  p ro c e d u re s  m u s t b e  e s ta b lis h e d .
In  an  e m e rg e n cy , th e  p r im a ry  c o n c e rn  is  t o  p re v e n t th e  
lo s s  o f  l i fe  o r  se ve re  in ju ry  t o  s ite  p e rs o n n e l. I f  im m e d ia te  
m e d ic a l t r e a tm e n t  is  re q u ire d  t o  save  a  life ; d e c o n ta m in a ­
t io n  s h o u ld  be  d e la ye d  u n t i l  th e  v ic t im  is  s ta b iliz e d . I f  
d e c o n ta m in a tio n  c a n  b e  p e rfo rm e d  w ith o u t  in te r fe r in g  
w ith  e s s e n tia l life -s a v in g  te c h n iq u e s  o r  f i r s t  a id , o r  i f  a  
w o rk e r  h a s  b e e n  c o n ta m in a te d  w ith  an  e x tre m e ly  to x ic  o r  
c o rro s iv e  m a te r ia l th a t  c o u ld  ca u s e  seve re  in ju ry  o r  lo s s  o f  
l i f e  d e c o n ta m in a t io n  m u s t be  p e rfo rm e d  im m e d ia te ly . K 
an  e m e rg e n c y  d u e  to  a  h e a t-re la te d  illn e s s  d e ve lo p s , p ro ­
te c t iv e  c lo th in g  s h o u ld  be  re m o ve d  f ro m  th e  v ic t im  as 
s o o n  a s  p o s s ib le  to  re d u c e  th e  h e a t s tre s s . D u r in g  an  
e m e rg e n cy , p ro v is io n s  m u s t a lso  be  m a d e  fo r  p ro te c t in g  
m e d ic a l p e rs o n n e l a n d  d is p o s in g  o f  c o n ta m in a te d  c lo th in g  
a n d  e q u ip m e n t. S ee  C h a p te r 12 fo r  fu r th e r  in fo rm a tio n  o n  
d e c o n ta m in a tio n  d u r in g  e m e rg e n c ie s .
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I n t r o d u c t i o n

A c c id e n ts  m a y  o c c u r  d u rin g  h a n d lin g  o f  d ru m s  a n d  o th e r  
h a za rd o u s  w a s te  c o n ta in e rs . H aza rds  in c lu d e  d e to n a tio n s , 
fire s , e x p lo s io n s , v a p o r  g e n e ra tio n , a n d  p h y s ic a l in ju ry  
re s u lt in g  f ro m  m o v in g  h e a v y  c o n ta in e rs  b y  h a n d  and  
w o rk in g  a ro u n d  s ta c k e d  d ru m s , h e a v y  e q u ip m e n t, and  
d e te r io ra te d  d ru m s . W h ile  th e s e  h a za rd s  a re  a lw a y s  p re s ­
e n t,  p ro p e r w o rk  p ra c t ic e s —s u c h  as m in im iz in g  h a n d lin g  
and  u s in g  e q u ip m e n t a nd  p ro c e d u re s  th a t  is o la te  w o rk e rs  
fro m  h a za rd o u s  s u b s ta n c e s —c a n  m in im iz e  th e  r is k s  to  
s ite  p e rso n n e l.

T h is  c h a p te r  d e fin e s  p ra c tic e s  a nd  p ro c e d u re s  fo r  sa fe  
h a n d lin g  o f  d ru m s  a n d  o th e r  h a za rd o u s  w a s te  c o n ta in e rs . 
I t  is  in te n d e d  to  a id  th e  P ro je c t le a rn  Leader in  s e t t in g  up  
a w a s te  c o n ta in e r  h a n d lin g  p ro g ra m . In  a d d it io n  to  re a d ­
in g  th is  ch a p te r , th e  P ro je c t Team  Leader s h o u ld  a lso  be  
a w a re  o f  a ll p e r t in e n t re g u la tio n s . O S H A  re g u la tio n s  (2 9  
CFR P arts  1910 a nd  1 9 2 6 ) in c lu d e  g e n e ra l re q u ire m e n ts  
a nd  s ta n d a rd s  fo r  s to r in g , c o n ta in in g , a n d  h a n d lin g  c h e m ­
ica ls  and  c o n ta in e rs , a nd  fo r  m a in ta in in g  e q u ip m e n t u se d  
fo r  h a n d lin g  m a te r ia ls . EPA re g u la tio n s  (4 0  CFR P art 2 6 5 )  
s t ip u la te  re q u ire m e n ts  fo r  ty p e s  o f  c o n ta in e rs , m a in ­
te n a n c e  o f  c o n ta in e rs  a nd  c o n ta in m e n t s tru c tu re s , and  
d e s ig n  and  m a in te n a n c e  o f  s to ra g e  areas. D O T re g u la ­
t io n s  (4 9  CFR P arts  171 th ro u g h  178 ) a lso  s t ip u la te  
re q u ire m e n ts  fo r  c o n ta in e rs  a nd  p ro c e d u re s  fo r  s h ip m e n t 
o f  h a za rd o u s  w a s te s .

C o n ta in e rs  a re  h a n d le d  d u r in g  c h a ra c te r iz a tio n  and  
rem o va l o f  th e ir  c o n te n ts  and  d u r in g  o th e r  o p e ra tio n s . A  
f lo w  c h a r t  s h o w in g  o n e  s e t o f  p o s s ib le  p ro c e d u re s  fo r  
d ru m  h a n d lin g  is  g iv e n  in  F igu re  11-1. G u id a n c e  fo r  s a fe ly  
p e rfo rm in g  th e  p ro c e d u re s  s h o w n  in  F igu re  11-1 is  
p ro v id e d  in  th e  fo l lo w in g  s e c t io n s  o f  th is  ch a p te r. T h e  
f in a l s e c tio n . Special Case Problems, d e s c rib e s  th e  
h a n d lin g  o f  ta n k s , v a u lts , v a c u u m  tru c k s , e le va te d  ta n k s , 
a n d  c o m p re s s e d  g a s  cy lin d e rs .

I n s p e c t i o n

T h e  a p p ro p r ia te  p ro c e d u re s  fo r  h a n d lin g  d ru m s  d e p e n d  on  
th e  d ru m  c o n te n ts . T h u s , p r io r  to  a n y  h a n d lin g , d ru m s  
s h o u ld  be  v is u a lly  in s p e c te d  to  g a in  as  m u c h  in fo rm a tio n  
as  p o s s ib le  a b o u t th e ir  c o n te n ts . T h e  in s p e c t io n  c re w  
s h o u ld  lo o k  f o r

•  S y m b o ls , w o rd s , o r  o th e r  m a rk s  o n  th e  d ru m  in d ic a t­
in g  th a t  its  c o n te n ts  are h a za rd o u s , e g ., ra d io a c tiv e , 
exp lo s ive ; c o rro s ive ; to x ic , f la m m a b le .

•  S y m b o ls , w o rd s , o r  o th e r  m a rk s  o n  a d ru m  in d ic a t in g  
th a t  i t  c o n ta in s  d is c a rd e d  la b o ra to ry  c h e m ic a ls , rea ­
g e n ts , o r  o th e r  p o te n t ia lly  d a n g e ro u s  m a te r ia ls  in  
s m a ll-v o lu m e  in d iv id u a l c o n ta in e rs  (see Table 11-1).

•  S ig n s  o f  d e te r io ra tio n  s u c h  as  c o rro s io n , ru s t, and  
leaks .

•  S ig n s  th a t  th e  d ru m  is  u n d e r p re ssu re  s u c h  as s w e ll­
in g  a nd  b u lg in g .

•  D ru m  ty p e  (see Tab le  11-1).

•  C o n fig u ra t io n  o f  th e  d ru m h e a d  (see Table 11-2).

C o n d it io n s  in  th e  im m e d ia te  v ic in i ty  o f  th e  d ru m s  m a y  
p ro v id e  in fo rm a tio n  a b o u t d ru m  c o n te n ts  a n d  th e ir  
a s s o c ia te d  haza rds . M o n ito r in g  s h o u ld  be  c o n d u c te d  
a ro u n d  th e  d ru m s  u s in g  in s tru m e n ts  s u c h  as a  g a m m a  
ra d ia tio n  s u rv e y  in s tru m e n t,  o rg a n ic  v a p o r m o n ito rs , and  
a c o m b u s tib le  g a s  m e te r.

T h e  re s u lts  o f  th is  s u rv e y  c a n  be  u se d  to  c la s s ify  th e  
d ru m s  in to  p re lim in a ry  haza rd  c a te g o r ie s , fo r  exa m p le :

•  R a d io a c tive .

•  L e a k in g /d e te rio ra te d .

•  B u lg in g .

•  E x p lo s iv e /s h o c k -s e n s itiv e .

•  C o n ta in s  s m a ll-v o lu m e  in d iv id u a l c o n ta in e rs  o f  
la b o ra to ry  w a s te s  o r  o th e r  d a n g e ro u s  m a te ria ls .

A s  a p re c a u tio n a ry  m easu re , p e rs o n n e l s h o u ld  a ssu m e  
th a t  u n la b e lle d  d ru m s  c o n ta in  h a za rd o u s  m a te r ia ls  u n t il 
th e ir  c o n te n ts  a re  c h a ra c te r iz e d . A l s a  th e y  s h o u ld  b e a r in  
m in d  th a t  d ru m s  a re  f re q u e n t ly  m is la b e lle d —p a rt ic u la r ly  
d ru m s  th a t  a re  reu se d . T h u s , a d ru m 's  la b e l m a y  n o t 
a c c u ra te ly  d e s c r ib e  its  c o n te n ts .

I f  b u rie d  d ru m s  are s u s p e c te d , g ro u n d -p e n e tra tin g  sys­
tems. s u c h  as  e le c tro m a g n e tic  w ave ; e le c tr ic a l re s is tiv ity , 
g ro u n d -p e n e tra tin g  radar, m a g n e to m e try , a n d  m e ta l 
d e te c t io n , c a n  be  u se d  to  e s t im a te  th e  lo c a t io n  a n d  d e p th  
o f  th e  d ru m s .
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F ig u re  11-1. R o w  C h a rt fo r  D ru m  H a n d lin g . (D a she d  b o xe s  in d ic a te  o p t io n a l s te p s . 
N u m b e r o f  s ta g in g  a reas  n e c e s s a ry  is  s ite  s p e c if ic .)
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Table  11-1. S p e c ia l D ru m  T ypes  and  

T h e ir  A s s o c ia te d  H azards

M y e th y le n e o r Often contain strong acids or bases. I f  the
PVC-Unad Drum s fining is punctured, the substance usually 

qu ick ly  corrodes the  steel, resulting in  a 
sign ifican t leak o r spill.

Exotic M eta l Very expensive drum s th a t usually con­
Drum s (og., a lum i­ tain an extrem ely dangerous material.
num, nickel, s ta in ­
less, s te e l o r o ther 
unusual metal)

Single-Walled These drum s have f it t in g s  fo r  both
Drum s Used a s * product filling  and placem ent o f an inert
Pressure V h w I gas, such as nitrogen. M ay contain reac­

tive; flammable, or explosive substances.

Laboratory Packs Used fo r  disposal o f expired chem icals 
and process samples from  university 
laboratories, hospitals, and sim ilar ins titu ­
tions. Individual containers w ith in  the lab 
pack are often no t packed in absorbent 
material. They may contain incom patib le 
materials, radioisotopes, shock-sensitive; 
h ighly volatile, h igh ly  corrosive, or very 
tox ic  exotic chemicals. Laboratory packs 
can be an ign ition  source fo r fires at 
hazardous waste sites.

Tab le  11 -2 . In fo rm a tio n  P ro v id e d  b y  
D ru m h e a d  C o n fig u ra t io n

CONFIGURATION INFORMATION

W hole lid  rem ovable Designed to  conta in  solid 
material.

Has a bung. Designed to  contain a liquid.

Contains a finer. May conta in  a h ighly corrosive 
o r o therw ise hazardous material.

P l a n n i n g

S in c e  d ru m  h a n d lin g  is  f ra u g h t w i th  d a n g e r, e v e ry  s te p  o f  
th e  o p e ra t io n  s h o u ld  b e  c a re fu lly  p la n n e d , b a s e d  o n  a ll 
th e  in fo rm a tio n  a va ila b le  a t  th e  t im e : T h e  re s u lts  o f  th e  
p re lim in a ry  in s p e c t io n  ca n  b e  u s e d  t o  d e te rm in e  (1) i f  a n y  
h a z a rd s  a re  p re s e n t a n d  th e  a p p ro p r ia te  resp o n se ; a n d
(2 ) w h ic h  d ru m s  n e e d  to  b e  m o ve d  in  o rd e r t o  be  o p e ne d  
a n d  s a m p le d . A  p re lim in a ry  p la n  s h o u ld  b e  d e ve lo p e d  
w h ic h  s p e c if ie s  th e  e x te n t o f  h a n d lin g  n e ce ssa ry , th e  p e r­
s o n n e l s e le c te d  fo r  th e  job ; a nd  th e  m o s t  a p p ro p r ia te  
p ro c e d u re s  b a se d  o n  th e  haza rd s  a s s o c ia te d  w i t h  th e  
p ro b a b le  d ru m  c o n te n ts  a s  d e te rm in e d  b y  v is u a l in s p e c ­
t io n .  T h is  p la n  s h o u ld  be  re v ise d  as  n e w  in fo rm a tio n  is  
o b ta in e d  d u r in g  d ru m  h a n d lin g .

to  fa c il ita te  c h a ra c te r iz a tio n  a nd  re m e d ia l a c t io n  (see 
Staging in  th is  c h a p te r) . H a n d lin g  m a y  o r  m a y  n o t be 
n e ce ssa ry , d e p e n d in g  o n  h o w  th e  d ru m s  are p o s it io n e d  a t  
a s ite .

S in c e  a c c id e n ts  o c c u r  f re q u e n t ly  d u r in g  h a n d lin g , p a r t ic u ­
la r ly  in it ia l h a n d lin g , d ru m s  s h o u ld  o n ly  be h a n d le d  i f  
n e ce ssa ry . P rio r to  h a n d lin g , a ll p e rso n n e l s h o u ld  be 
w a rn e d  a b o u t th e  h a za rd s  o f  h a n d lin g , and  in s tru c te d  to  
m in im iz e  h a n d lin g  as  m u c h  as  p o s s ib le  a nd  to  a vo id  
u n n e c e s s a ry  h a n d lin g . In  a ll p h a ses  o f  h a n d lin g , p e rs o n ­
n e l s h o u ld  be  a le r t  fo r  n e w  in fo rm a t io n  a b o u t p o te n t ia l 
haza rds . T h e s e  haza rd s  s h o u ld  be  resp o n d e d  to  b e fo re  
c o n t in u in g  w ith  m o re  ro u t in e  h a n d lin g  o p e ra tio n s . O ve r- 
p a c k  d ru m s  ( la rg e r d ru m s  in  w h ic h  le a k in g  o r  d a m a g e d  
d ru m s  a re  p la c e d  fo r  s to ra g e  o r  s h ip m e n t [see  4 9  CFR 
P a rt 1 7 3 .3 (c ) ])  a n d  an  a d e q u a te  v o lu m e  o f a b s o rb e n t 
s h o u ld  be  k e p t n e a r a reas  w h e re  m in o r  sp ills  m ay  o c c u r. 
W h e re  m a jo r  sp itls  m a y  o ccu r, a c o n ta in m e n t b e rm  a d e ­
q u a te  to  c o n ta in  th e  e n tire  v o lu m e  o f  liq u id  in  th e  d ru m s  
s h o u ld  be  c o n s tru c te d  b e fo re  a n y  h a n d lin g  ta k e s  p lace . If  
th e  d ru m  c o n te n ts  s p ill,  p e rso n n e l tra in e d  in  s p ill re sp o n se  
s h o u ld  be  used  to  is o la te  a nd  c o n ta in  th e  sp ill.

S eve ra l ty p e s  o f  e q u ip m e n t c a n  be  u s e d  to  m o ve  d ru m s :
(1) A  d ru m  g ra p p le r  a tta c h e d  to  a h y d ra u lic  e x c a v a to r;
(2 ) a s m a ll f ro n t-e n d  loa d e r, w h ic h  c a n  be e ith e r  lo a d e d  
m a n u a lly  o r  e q u ip p e d  w ith  a b u c k e t s lin g ; (3 ) a ro u g h  te r ­
ra in  fo r k l i f t ;  (4 ) a  ro lle r  c o n v e y o r e q u ip p e d  w i t h  so lid  
ro lle rs ; a n d  (5 ) d ru m  c a r ts  d e s ig n e d  s p e c if ic a lly  fo r  d ru m  
h a n d lin g . D ru m s  are a lso  s o m e tim e s  m ove d  m a n u a lly . T h e  
d ru m  g ra p p le r  is  th e  p re fe rre d  p ie ce  o f  e q u ip m e n t fo r  
d ru m  h a n d lin g . I t  ke e p s  th e  o p e ra to r  re m o ve d  fro m  th e  
d ru m s  s o  th a t  th e re  is  le s s  lik e lih o o d  o f  in ju ry  i f  th e  d ru m s  
d e to n a te  o r  r u p tu re  I f  a d ru m  is  le a k in g , th e  o p e ra to r  can  
s to p  th e  le a k  b y  ro ta t in g  th e  d ru m  and  im m e d ia te ly  p la c ­
in g  i t  in to  an  o v e rp a c k . In  case  o f  an  e x p lo s io n , g ra p p le r  
c la w s  h e lp  p ro te c t  th e  o p e ra to r  by  p a rt ia lly  d e f le c t in g  th e  
fo rc e  o f  th e  e x p lo s io n .

Backhoe with drum grappler.

H a n d l i n g

T h e  p u rp o s e  o f  h a n d lin g  is  to  (1) re s p o n d  to  a n y  o b v io u s  
p ro b le m s  th a t  m ig h t  im p a ir  w o rk e r  s a fe ty , s u c h  a s  ra d io ­
a c t iv ity ,  leakage; o r  th e  p re s e n c e  o f  e x p lo s iv e  s u b s ta n c e s ,
(2 )  u n s ta c k  a n d  o r ie n t  d ru m s  fo r  s a m p lin g , a n d  (3 ) i f  
n e ce ssa ry , t o  o rg a n iz e  d ru m s  in to  d if fe re n t  a reas  o n  s ite

T h e  fo llo w in g  p ro c e d u re s  c a n  be  u se d  to  m a x im iz e  
w o rk e r  s a fe ty  d u r in g  d ru m  h a n d lin g  a nd  m o v e m e n t:

•  Train p e rs o n n e l in  p ro p e r l i f t in g  and  m o v in g  te c h ­
n iq u e s  to  p re v e n t b a c k  in ju r ie s .

•  M a ke  su re  th e  v e h ic le  s e le c te d  h a s  s u f f ic ie n t  ra te d  
lo a d  c a p a c ity  to  h a n d le  th e  a n t ic ip a te d  lo a d s , and
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m a k e  s u re  th e  v e h ic le  c a n  o p e ra te  s m o o th ly  o n  th e  
a va ila b le  ro a d  su rfa ce .

•  A ir  c o n d it io n  th e  c a b s  o f  v e h ic le s  t o  in c re a s e  o p e ra ' 
t o r  e f f ic ie n c y ;  p ro te c t  th e  o p e ra to r  w i th  h e a v y  s p la s h  
s h ie ld s .

•  S u p p ly  o p e ra to rs  w ith  a p p ro p r ia te  re s p ira to ry  p ro te c ­
t iv e  e q u ip m e n t w h e n  n e e de d . N o rm a lly  e ith e r  a  c o m ­
b in a t io n  S C B A /S A R  w ith  th e  a ir  ta n k  fa s te n e d  t o  th e  
v e h ic le ; o r  a n  a ir lin e  re s p ira to r  a n d  a n  e s c a p e  S C B A  
a re  u s e d  b e ca u se  o f  th e  h ig h  p o te n t ia l h a za rd s  o f  
d ru m  h a n d lin g . T h is  im p ro ve s  o p e ra to r  e f f ic ie n c y  a n d  
p ro v id e s  p ro te c t io n  in  ca se  th e  o p e ra to r  m u s t a b a n ­
d o n  th e  e q u ip m e n t.

•  H ave  o v e rp a c k s  re a d y  b e fo re  a n y  a t te m p t  is  m a d e  to  
m o v e  d ru m s .

•  B e fo re  m o v in g  a n y th in g , d e te rm in e  th e  m o s t  a p p ro ­
p r ia te  s e q u e n c e  in  w h ic h  th e  v a r io u s  d ru m s  a n d  
o th e r  c o n ta in e rs  s h o u ld  be  m o v e d . F o r e xa m p le ; s m a ll 
c o n ta in e rs  m a y  have  t o  be  re m o v e d  f i r s t  t o  p e rm it  
h e a v y  e q u ip m e n t t o  e n te r  a n d  m o v e  th e  d ru m s .

•  E xe rc ise  e x tre m e  c a u tio n  m  h a n d lin g  d ru m s  th a t  a re  
n o t  in ta c t  a n d  t ig h t ly  sea led .

•  E n su re  th a t  o p e ra to rs  have  a  d e a r  v ie w  o f  th e  ro a d ­
w a y  w h e n  c a rry in g  d ru m s . W h e re  n e ce ssa ry , h a ve  
g ro u n d  w o rk e rs  a va ila b le  to  g u id e  th e  o p e ra to r 's  
m o t io n .

D r u m s  C o n ta in in g  R a d io a c t iv e  W a s te

•  I f  th e  d ru m  e x h ib its  ra d ia t io n  le ve ls  a b o ve  b a c k ­
g ro u n d  (see  Tab le  6 -2 ) ,  im m e d ia te ly  c o n ta c t  a h e a lth  
p h y s ic is t  D o  not h a n d le  a n y  d ru m s  t h a t  a re  d e te r ­
m in e d  to  b e  ra d io a c t iv e  u n t il p e rs o n s  w i t h  e x p e rtis e  
in  th is  a re a  h a ve  b e e n  c o n s u lte d .

D r u m s  t h a t  M a y  C o n ta in  E x p lo s iv e  o r  
8 h o c k -S e n s K h m  W a s te

•  I f  a  d ru m  is  s u s p e c te d  t o  c o n ta in  e x p lo s iv e  o r  s h o c k -  
s e n s it iv e  w a s te  as  d e te rm in e d  b y  v is u a l in s p e c t io n , 
s e e k  s p e c ia liz e d  a s s is ta n c e  b e fo re  a n y  h a n d lin g .

•  I f  h a n d lin g  is  n e ce ssa ry , h a n d le  th e s e  d ru m s  w ith  
extreme caution.

•  P r io r  t o  h a n d lin g  th e s e  d ru m s , m a k e  s u re  an n o n -  
e s s e n tia l p e rs o n n e l have  m o ve d  a  s a fe  d is ta n c e  aw ay.

•  U se  a g ra p p le r  u n it  c o n s tru c te d  fo r  e x p lo s iv e  c o n ta in ­
m e n t f o r  in it ia l h a n d lin g  o f  s u c h  d ru m s .

•  P a lle tize  th e  d ru m s  p r io r  t o  t ra n s p o r t.  S e c u re  d ru m s  
t o  p a lle ts .

•  U se  a n  a u d ib le  s ire n  s ig n a l s y s te m , s im ila r  to  th a t  
e m p lo y e d  à i c o n v e n tio n a l b la s tin g  o p e ra tio n s , to  
s ig n a l th e  c o m m e n c e m e n t a n d  c o m p le t io n  o f  e x p lo ­
s iv e  w a s te  h a n d lin g  a c tiv it ie s^

•  M a in ta in  c o n t in u o u s  c o m m u n ic a t io n  w ith  th e  S ite  
S a fe ty  O f f ic e r  a n d /o r  th e  c o m m a n d  p o s t  u n t i l  d ru m  
h a n d lin g  o p e ra t io n s  a re  co m p le te :

B u lg in g  D r u m s

•  P ressu rize d  d ru m s  a re  e x tre m e ly  h a za rd o u s . W h e r­
e v e r p o ss ib le , d o  n o t  m o ve  d ru m s  th a t  m a y  be

u n d e r  in te rn a l p ressu re ; as  e v id e n c e d  b y  b u lg in g  o r  
s w e llin g .

•  I f  a p re ssu rize d  d ru m  h a s  t o  b e  m o v e d , w h e n e v e r  
p o s s ib le  h a n d le  th e  d ru m  w ith  a  g ra p p le r  u n it  c o n ­
s tru c te d  fo r  e x p lo s iv e  c o n ta in m e n t. O th e r  m o v e  
th e  b u lg e d  d ru m  o n ly  as  fa r  as  n e c e s s a ry  to  a llo w  
s e a tin g  o n  f irm  g ro u n d , o r  c a re fu lly  o v e rp a c k  th e  
d ru m . E xe rc ise  e x tre m e  c a u t io n  w h e n  w o rk in g  
w i t h  o r  a d ja c e n t to  p o te n t ia lly  p re s s u r iz e d  d ru m s .

D r u m s  C o n ta in in g  P a c k a g e d  L a b o r a to r y  W a s te s  
( L a b  P a c k s )

L a b o ra to ry  p a c k s  (¡-a, d ru m s  c o n ta in in g  in d iv id u a l c o n ­
ta in e rs  o f  la b o ra to ry  m a te r ia ls  n o rm a lly  s u rro u n d e d  b y  
c u s h io n in g  a b s o rb e n t m a te r ia l)  c a n  be  a n  ig n it io n  s o u rc e  
fo r  f ire s  a t  h a z a rd o u s  w a s te  s ite s . T h e y  s o m e tim e s  c o n ­
ta in  s h o c k -s e n s it iv e  m a te r ia ls . S u c h  c o n ta in e rs  s h o u ld  be 
c o n s id e re d  t o  h o ld  e x p lo s iv e  o r  s h o c k -s e n s it iv e  w a s te s  
u n t i l  o th e rw is e  c h a ra c te r iz e d . I f  h a n d lin g  is  re q u ire d , th e  
fo l lo w in g  p re c a u tio n s  a re  a m o n g  th o s e  th a t  s h o u ld  be 
ta k e n ;

•  P rio r t o  h a n d lin g  o r  t ra n s p o r t in g  la b  p a cks , m a ke  su re  
a ll n o n -e s s e n tia l p e rs o n n e l have  m o v e d  a s a fe  d is ­
ta n c e  aw ay.

•  W h e n e v e r p o ss ib le , u se  a  g ra p p le r  u n it  c o n s tru c te d  
fo r  e x p lo s iv e  c o n ta in m e n t fo r  in it ia l h a n d lin g  o f  s u c h  
d ru m s .

•  M a in ta in  c o n t in u o u s  c o m m u n ic a t io n  w ith  th e  S ite  
S a fe ty  O f f ic e r  a n d /o r  th e  c o m m a n d  p o s t  u n t il h a n ­
d lin g  o p e ra tio n s  a re  c o m p le te

•  O n c e  a  la b  p a c k  h a s  b e e n  o p e n e d , have  a  c h e m is t 
in s p e c t,  c la s s ify , a n d  s e g re g a te  th e  b o t t le s  w ith in  i t ,  
w i th o u t  o p e n in g  th e m , a c c o rd in g  to  th e  h a za rd s  o f  
th e  w a s te s . A n  e x a m p le  o f  a  s y s te m  fo r  c la s s ify in g  
la b  p a c k  w a s te s  is  p ro v id e d  in  la b le  11-3. T h e  o b je c ­
t iv e  o f  a  c la s s if ic a t io n  s y s te m  is  to  e n su re  sa fe  s e g re ­
g a t io n  o f  th e  tab  p a c k s ' c o n te n ts .  P ack  th e s e  b o tt le s  
w i th  s u f f ic ie n t  c u s h io n in g  a n d  a b s o rp t io n  m a te r ia ls  
t o  p re v e n t e x c e s s iv e  m o v e m e n t o f  th e  b o tt le s  and  to  
a b s o rb  a ll f re e  liq u id s , a n d  s h ip  th e m  to  an  a p p ro ve d  
d is p o s a l fa c il ity .

•  I f  c ry s ta ll in e  m a te r ia l is  n o te d  a t  th e  n e c k  o f  a n y  
b o tt le r  h a n d le  i t  as  a  s h o c k -s e n s it iv e  w a s te ; d u e  to  
th e  p o te n t ia l p re s e n t»  o f  p ic r ic  a c id  o r  o th e r  s im ila r  
m a te r ia l, a n d  g e t  e x p e r t a d v ic e  b e fo re  a t te m p t in g  to  
h a n d le  it .

•  P a lle tize  th e  re p a c k e d  d ru m s  p r io r  to  tra n s p o r t.
S e cu re  th e  d ru m s  to  p a lle ts .

L e a k in g ,  O p e n ,  a n d  D e te r io r a te d  D r u m s

•  I f  a d ru m  c o n ta in in g  a liq u id  c a n n o t be  m o v e d  w i th ­
o u t  ru p tu re ; im m e d ia te ly  tra n s fe r  its  c o n te n ts  to  a 
s o u n d  d ru m  u s in g  a  p u m p  d e s ig n e d  fo r  tra n s fe r in g  
th a t  liq u id .

*  U s in g  a  d ru m  g ra p p le r, p la c e  im m e d ia te ly  in  o v e rp a c k  
c o n ta in e rs :

le a k in g  d ru m s  th a t  c o n ta in  s lu d g e s  o r  s e m i-s o lid s . 

O p e n  d ru m s  th a t  c o n ta in  Squ id  o r  s o lid  w a s te . 

D e te r io ra te d  d ru m s  th a t  c a n  be  m o v e d  w ith o u t  
ru p tu re .
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ta b le  11 -3 . E xa m p le  o f  Lab  Pack C o n te n t C la s s if ic a t io n  
S y s te m  fo r  D isp o sa l

CLASSIFICATION EXAMPLES

Inorganic acids Hydrochloric
S u lfu ric

Inorganic bases Sodium  hydroxide 
Potassium hydroxide

Strong oxidizing agents Am m onium  nitrate 
Barium nitrate 
Sodium chlorate 
Sodium peroxide

Strong reducing agents Sodium  th iosu lfa te  
Oxalic acid 
Sodium sulphite

Anhydrous organics and Tetraethyl lead
ofganom etallics Phenyl mercuric chloride

Anhydrous inorganics and fo tass ium  hydride
m etal hydrides Sodium hydride 

Sodium metal 
Potassium

Toxic organics PCBs
Insecticides

Flammable organics Hexane
Toluene
Acetone

Inorganics Sodium carbonate 
Potassium chloride

Inorganic cyanides Potassium cyanide 
Sodium cyanide 
Copper cyanide

Organic cyanides Cyanoacetamide

Toxic metals Arsenic
Cadmium
Lead
M ercury

B u r le d  D r u m s

•  P rio r to  in it ia t in g  s u b s u rfa c e  e x c a v a tio n , u se  g ro u n d -  
p e n e tra t in g  s y s te m s  t o  e s t im a te  th e  lo c a t io n  a n d  
d e p th  o f  th e  d ru m s  (see inspection in  th is  c h a p te r) .

•  R e m ove  s o il w i th  g re a t c a u tio n  to  m in im iz e  th e  
p o te n t ia l fo r  d ru m  ru p tu re .

•  H ave  a  d ry  c h e m ic a l f ire  e x t in g u is h e r  o n  h a n d  to  c o n ­
t r o l  s m a ll f ire s .

O p e n i n g

D ru m s  a re  u s u a lly  o p e n e d  a n d  s a m p le d  in  p la ce  d u r in g  
s ite  in v e s tig a tio n s . H o w e ve r, re m e d ia l a n d  e m e rg e n c y  
o p e ra tio n s  m a y  re q u ire  a s e p a ra te  d ru m  o p e n in g  a rea  (see  
Staging in  th is  c h a p te r) .  P ro ce d u re s  fo r  o p e n in g  d ru m s  
a re  th e  sam e ; re g a rd le s s  o f  w h e re  th e  d ru m s  a re  o p e n e d , 
l o  e n h a n c e  th e  e f f ic ie n c y  a n d  s a fe ty  o f  d ru m -o p e n in g  
p e rs o n n e l, th e  fo l lo w in g  p ro c e d u re s  s h o u ld  b e  in s t itu te d .

•  I f  a s u p p lie d -a ir  re s p ira to ry  p ro te c t io n  s y s te m  is  u se d , 
p la ce  a  b a n k  o f  a ir  c y lin d e rs  o u ts id e  th e  w o rk  a rea 
a n d  s u p p ly  a ir  t o  th e  o p e ra to rs  v ia  a ir lin e s  a n d  
e s c a p e  S C  B A s. T h is  e n a b le s  w o rk e rs  t o  o p e ra te  in  
re la t iv e  c o m fo r t  fo r  e x te n d e d  p e rio d s  o f  t im e .

•  P ro te c t p e rso n n e l b y  ke e p in g  th e m  a t  a sa fe  d is ta n c e  
fro m  th e  d ru m s  b e in g  o p e ne d . I f  p e rs o n n e l m u s t be 
lo c a te d  n e a r th e  d ru m s , p la c e  e x p lo s io n -re s is ta n t 
p la s t ic  s h ie ld s  b e tw e e n  th e m  and  th e  d ru m s  to  p ro ­
te c t  th e m  in  ca se  o f  d e to n a tio n . L o ca te  c o n tro ls  fo r  
d ru m  o p e n in g  e q u ip m e n t, m o n ito r in g  e q u ip m e n t, and  
f ire  s u p p re s s io n  e q u ip m e n t b e h in d  th e  e x p lo s io n - 
re s is ta n t p la s t ic  sh ie ld .

•  I f  p o ss ib le : m o n ito r  c o n t in u o u s ly  d u rin g  o p e n in g . 
P lace  s e n so rs  o f  m o n ito r in g  e q u ip m e n t, s u c h  as 
c o lo r im e tr ic  tu b e s , d o s im e te rs , ra d ia tio n  s u rve y  
in s tru m e n ts , e x p lo s io n  m e te rs , o rg a n ic  v a p o r  
a n a lyze rs , a nd  o x y g e n  m e te rs , as c lo s e  as p o s s ib le  
t o  th e  s o u rc e  o f  c o n ta m in a n ts , Le., a t th e  d ru m  
o p e n in g .

•  U se  th e  fo l lo w in g  re m o te -c o n tro lle d  d e v ic e s  fo r  
o p e n in g  d ru m s :

P n e u m a tic a lly  o p e ra te d  im p a c t w re n c h  to  rem ove  
d ru m  b u n g s .

H y d ra u lic a lly  o r  p n e u m a tic a lly  o p e ra te d  d ru m  
p ie rc e rs  (see  F igu re  11-2).

B a c k h o e s  e q u ip p e d  w ith  b ro n ze  sp ik e s  fo r  
p e n e tra tin g  d ru m  to p s  in  la rg e -sca le  o p e ra tio n s  
(see F igu re  11-3).

•  D o  not u se  p icks , c h is e ls  a nd  f ire a rm s  to  o p e n  
d ru m s .

•  H ang  o r  b a la n c e  th e  d ru m  o p e n in g  e q u ip m e n t to  
m in im iz e  w o rk e r  e x e rtio n .

•  I f  th e  d ru m  s h o w s  s ig n s  o f  s w e llin g  o r  b u lg in g , 
p e rfo rm  a ll s te p s  s lo w ly . R e lieve  e xce ss  p re ssu re  
p r io r  to  o p e n in g  an d , i f  po ss ib le , f r o m  a re m o te  
lo c a t io n  u s in g  s u c h  d e v ic e s  as  a p n e u m a tic  im p a c t 
w re n c h  o r  h y d ra u lic  p e n e tra t io n  d e v ice . I f  p re ssu re  
m u s t be  re lie ved  m a n u a lly , p la c e  a b a rr ie r  s u c h  as 
e x p lo s io n -re s is ta n t p la s t ic  s h e e tin g  b e tw e e n  th e  
w o rk e r  a nd  b u n g  t o  d e f le c t  a n y  gas, liq u id , o r  
s o lid s  w h ic h  m a y  b e  e xp e lle d  as th e  b u n g  is  
lo o s e n e d .

Two drums with rusted bungs were opened by backhoes 
with bronze spikes and now aw ait sampling. Drum in fore­
ground has been labelled "1 5 0 "  for sample documenta­
tion purposes.
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R E M O TE
LO C A T IO N

A IR /H Y D R A U U C  C Y LIN D E R

5 5  G A L . D R U M

C O N V E Y O R

D R A IN  T O  V A C U U M  T R U C K ,' 
W A S T E  R E C O V E R Y  S Y S T E M  
O R  T A N K

3-W A Y  VALVE

R EP LAC E ABLE 3 1 6  S TA IN LE S S  
STEEL C O N IC A L  PLUNG ER 

(3  IN . D IA  X  4  IN . LG.)

D O O R S  (2  S ID ES)

B E IT  C O N V E Y O R

F O R K  L IF T  SLO TS

S P IL L  C O N T A IN M E N T  P A N  &
S U P P O R T  F R A M E  ( 7 5 - G A L  C A P A C IT Y )

F ig u ra  11 -2 . A ir /H y d ra u lic -O p e  ra te d  S in g le -D ru m  P u n c tu re  D e v ic e  
S o u rc e : R e fe re n ce  H I.

•  O p e n  e x o t ic  m e ta l d ru m s  a n d  p o ly e th y le n e  o r  
p o ly v in y l c h lo r id e - lin e d  (P V C -lin e d ) d ru m s  th ro u g h  
th e  b u n g  b y  re m o v a l o r  d r ill in g . E xe rc ise  e x tre m e  
c a u tio n  w h e n  m a n ip u la t in g  th e s e  c o n ta in e rs .

•  D o  not o p e n  o r  s a m p le  in d iv id u a l c o n ta in e rs  w ith in  
la b o ra to ry  p a cks .

•  R esea l o p e n  b u n g s  a n d  d r i l l o p e n in g s  as  s o o n  as 
p o s s ib le  w i th  n e w  b u n g s  o r  p lu g s  t o  a vo id  e x p lo ­
s io n s  a n d /o r  v a p o r  g e n e ra tio n . I f  a n  o p e n  d ru m  
c a n n o t b e  rese a le d , p la ce  th e  d ru m  in to  a n  o v e r­
p a c k . P lu g  a n y  o p e n in g s  in  p re s s u riz e d  d ru m s  w i t h  
p re s s u re -v e n tin g  ca p s  s e t  to  a  5 -p s i (p o u n d s  p e r  
s q u a re  in c h )  re lease  t o  a llo w  v e n tin g  o f  v a p o r  
p ressu re .

•  D e c o n ta m in a te  e q u ip m e n t a f te r  e a ch  use  to  a vo id  
m ix in g  in c o m p a tib le  w a s te s .

S a m p l i n g

D ru m  s a m p lin g  c a n  b e  o n e  o f  th e  m o s t h a za rd o u s  a c t iv i­
t ie s  to  w o rk e r  s a fe ty  a n d  h e a lth  b e ca u se  i t  o f te n  in v o lv e s  
d ire c t  c o n ta c t  w i th  u n id e n tif ie d  w a s te s . P rio r to  c o lle c t in g  
a n y  sa m p le ; d e v e lo p  a s a m p lin g  p la n :

•  R e se a rch  b a c k g ro u n d  in fo rm a t io n  a b o u t th e  w a s te .

•  D e te rm in e  w h ic h  d ru m s  s h o u ld  be  sa m p le d .

•  S e le c t th e  a p p ro p r ia te  s a m p lin g  d e v ic e  (s) a n d  
c o n ta in e r  (s).
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B A C K H O E  
A R M  (REF.)

H Y D R A U U T  U N E S

R EP LAC E ABLE 3 1 6  S TA IN LE S S  
STEEL C O N IC A L  PLUNG ER 

(3  IN . D I A  X  A  IN . LG.)

A D A P T E R  B R A C K E T

S P ILL  C O N T A IN M E N T  RAN 
(PORTABLE) 7 5 -G A L  C A P A C IT Y

D R A IN  T O  V A C U U M  T R U C K , W A S T E  
R EC O VER Y S Y S T E M  O R T A N K

H Y D R A U L IC  C Y L  
W IT H  6 -IN . S T R O K E

S P LA S H  PLATE

S T A N D A R D  S IN G LE  
D R U M  G R A B B E R

5 5 -G A L L O N  
D R U M

SLOPE

F ig u re  11 -3 . B a c k h o e -M o u n te d  D ru m  P u n c tu re  D e v ic e  
S o u rce : R e fe re n ce  [1).

•  D e ve lo p  a s a m p lin g  p la n  w h ic h  in c lu d e s  th e  n u m b e r, 
v o lu m e ; a n d  lo c a t io n s  o f  sa m p le s  to  b e  ta k e n .

•  D e ve lo p  S ta n d a rd  O p e ra tin g  P ro ce d ure s  fo r  o p e n in g  
d ru m s , s a m p lin g , a n d  s a m p le  p a c k a g in g  a nd  t ra n s ­
p o r ta t io n .  S o m e  g u id a n c e  in  d e s ig n in g  p ro p e r 
s a m p lin g  p ro c e d u re s  c a n  b e  fo u n d  in  R e fe re n ce s  12] 
a n d  13].

•  H ave  a  t ra in e d  h e a lth  a n d  s a fe ty  p ro fe s s io n a l d e te r ­
m ine , b a se d  o n  ava ila b le  in fo rm a t io n  a b o u t th e  
w a s te s  a n d  s ite  c o n d it io n s , th e  a p p ro p r ia te  p e rs o n a l 
p ro te c t io n  to  b e  u se d  d u rin g  s a m p lin g , d e c o n ta m in a ­
t io n ,  a n d  p a c k a g in g  o f  th e  sam p le .

W h e n  m a n u a lly  s a m p lin g  f ro m  a d ru m , u se  th e  fo l lo w in g  
te c h n iq u e s :

•  K eep s a m p lin g  p e rs o n n e l a t a s a fe  d is ta n c e  w h ile  
d ru m s  a re  b e in g  o p e n e d . S a m p le  o n ly  a fte r  o p e n in g  
o p e ra t io n s  a re  c o m p le te

•  D o  not le a n  a ve r o th e r  d ru m s  to  re a c h  th e  d ru m  b e in g  
s a m p le d , u n le s s  a b s o lu te ly  ne ce ssa ry .

•  C o v e r d ru m  to p s  w ith  p la s t ic  s h e e tin g  o r  o th e r  s u it ­
a b le  n o n c o n ta m in a te d  m a te r ia ls  to  a vo id  e xce ss ive  
c o n ta c t  w i th  th e  d ru m  to p s .

•  Never s ta n d  o n  d ru m s . T h is  is  e x tre m e ly  d a n g e ro u s . 
U se  m o b ile  s te p s  o r  a n o th e r  p la t fo rm  to  a c h ie ve  th e  
h e ig h t n e c e s s a ry  to  s a fe ly  sa m p le  f ro m  th e  d ru m s .

•  O b ta in  sa m p le s  w ith  e ith e r  g la ss  ro d s  o r  v a c u u m  
p u m p s . D o  not u se  c o n ta m in a te d  ite m s  s u c h  as  d is ­
c a rd e d  rag s  to  sa m p le . T h e  c o n ta m in a n ts  m a y  c o n ­
ta m in a te  th e  s a m p le  a n d  m a y  n o t  b e  c o m p a tib le  w i th  
th e  w a s te  in  th e  d ru m . G la ss  rod s  s h o u ld  b e  re m o ve d  
p r io r  to  p u m p in g  to  m in im iz e  d a m a g e  to  p u m p s .

C h a r a c t e r i z a t i o n

T h e  g o a l o f  c h a ra c te r iz a tio n  is  t o  o b ta in  th e  d a ta  n e c e s ­
s a ry  t o  d e te rm in e  h o w  to  s a fe ly  a n d  e f f ic ie n t ly  p a c k a g e  
a n d  t ra n s p o r t  th e  w a s te s  fo r  t re a tm e n t a n d /o r  d is p o s a l.
I f  w a s te s  a re  b u lk e d , th e y  m u s t  be  s u f f ic ie n t ly  c h a ra c te r*
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S IT E :__________
DRUM S IZE :

0 unknown
1 55 s a l . ____
2 X  g a l . ____
3 o th e r  ____
s p e c i f y  ____

DRUM MO. _____
DRUM OPENING:

0  unknown
1 r in g  cop
2 c lo s e d  to p
3 opea to p
4 o th e r  
s p e c i fy

SAMPLE HQ. 
DRUM TYPE:

0  unknown
1 s e u l
2 p la s t i c
3 f i b e r
4 ( la s s
5 o th e r  
s p e c i f y

DRUM COLOR: FRI SEC
0  unknown ____ ____
1 c re a a  _______
2 c le a r  ____ ____
3 b la c k  ________
*  w h i t e ________
5 r e d ________
6 g re e n  ____ ____
7 b lu e  ________
8 b r o w n ________
9 p in k  ________
10 o ra n g e  ________
11 y e l lo w  ________
12 g ra y  ________
13 p u rp le  ________
14 a a b e r ________
15 g re e n -b lu e ________

DRUM CONTESTS COLOR:
0  unknown ________
1 c re a a  ________
2 c l e a r ________
3 b la c k  ________
4 w h ite  ____ ____
5 r e d ________
6 g re e n  ________
7 b lu e  ________
8 b r o w n ________
9 p in k  ________
10 o ra n g e  ________
11 y e l lo w  ________
12 * * a y  ________
13 p u rp le  ________
14 " ■ * * *
15 g re e n -b lu e ________

SCREENINC RESULTS (AREA):
0  unknown
1 r a d io a c t iv e
2 a c ld / o r ld l x e r
3 c a u s t ic / r e d u c e r /c y a n id e
4 f la a a a b le  o rg a n ic
5 n o n f la u a b le  o rg a n ic
6 p e ro x id e
7 a i r  o r  w a te r  r e a c t iv e
8  i n e r t

DRUM CONDITION:
0  unknown SCREENING DATA:
1 good
2 f a i r  ____ RADIOACTIVE
3 p o o r ACID IC

CAUSTIC
DRUM MARKING KEYWORD 1 A IR  REACTIVE

DRUM MARKING KEYWORD 2 HATER REACTIVE

DRUM MARKING KEYWORD 3 HATER SOLUBLE
HATER BATH OVA

DRUM CONTENTS STATE: PRI SEC
0 unknown COMBUSTIBLE
1 s o l id
2 l i q u i d HALIDE
3 s lu d g e
4 gas INORGANIC
5 t r a s h
6  d i r t ORGANIC
7 g e l ALCOBOL/ALDEHYDE

TES MO

DRUM CONTEST AMOUNT:
0  unknown ____
1 f u l l  ____
2 p a r t  ____
3 e a p ty  ____

CHEMICAL ANALYSIS: TES MO
r a d ia t io n  ________
ig n i t a b le  ________
w a te r  r e a c t iv e  ________
c y a n id e  ____ _
o x id iz e r  ____
o rg a n ic  v a p o r  ppa
PH

CYANIDE

FLAMiABLE

OXIDIZER

INERT OK OTHER

> 1  iR  o v e r  backg round  
pH < 3 
pH > 12
R e a c tio n  o f  £  lC Tf 
temp, change 
R e a c t io n  o f  > 1 0 *F 
te a p .  change 
D is s o lv e s  i n  w a te r  
R ead ing  ■

10 ppa  ■ Tes 
C a tch e s  f i r e  when 
to rc h e d  i n  w a te r  b a th  
G reen f l m e  when 
h e a te d  w i t h  c o p p e r 
HATER BATH OVA and 
COMBUSTIBLE -  No 
»ORGANIC «  Ko 
HATER RATH OVA,
HATER SOLUBLE and 
COMBUSTIBLE -  Tes 
D ra e g e r tu b e  o v e r  
w a te r  b a th  )  2 ppa 
COMBUSTIBLE'*« T e a , and 
SETA f la s h p o in t  < 1 *0 *F  
S ta r c h  io d in e  p a p e r 
shows p o s i t i v e  r e a c t io n  
E v e ry th in g  *1 o "  e x c e p t 
INORGANIC o r  ORGANIC

F ig u ra  11 -4 . S a m p le  D ru m  C h a ra c te r iz a tio n  S h e e t.
S o u rce : EPA R eg ion  V II  E m e rg e n cy  P la n n in g  a n d  R esp o n se  B ra n ch . 
(T h is  f ig u re  is  p ro v id e d  o n ly  as  a n  e x a m p le  V a lu e s  w e re  s e le c te d  
b y  EPA R e g io n  V II a n d  s h o u ld  b e  m o d if ie d  as  a p p ro p r ia te )

¡zed to  d e te rm in e  w h ic h  o f  th e m  c a n  be  s a fe ly  c o m b in e d  
(see Bulking la te r  in  th is  c h a p te r) . A s  a  f i r s t  s te p  in  
o b ta in in g  th e s e  d a ta , s ta n d a rd  te s ts  s h o u ld  be  u se d  to  
c la s s ify  th e  w a s te s  in to  g e n e ra l c a te g o r ie s , in c lu d in g  
a u to -re a c tiv e s , w a te r  re a c tiv e s , in o rg a n ic  a c id s , o rg a n ic  
a c id s , h e a v y  m e ta ls , p e s tic id e s , c y a n id e s , in o rg a n ic  
o x id iz e rs , a n d  o rg a n ic  o x id ize rs . In  s o m e  case s , fu r th e r  
a n a ly s is  s h o u ld  b e  c o n d u c te d  to  m o re  p re c is e ly  id e n t ify  
th e  w a s te  m a te r ia ls . S e e  F igu re  11*4 fo r  an  e xa m p le  o f  a  
c h a ra c te r iz a tio n  s h e e t fo r  d ru m s .

W h e n  p o ss ib le ; m a te r ia ls  s h o u ld  b e  c h a ra c te r iz e d  u s in g  
a n  o n s ite  la b o ra to ry . T h is  p ro v id e s  d a ta  as  ra p id ly  as  p o s ­
s ib le ; a n d  m in im iz e s  th e  t im e  la g  b e fo re  a p p ro p r ia te  a c t io n  
c a n  b e  ta k e n  to  h a rid te  a n y  h a za rd o u s  m a te r ia ls . A ls o ; i t

p re c lu d e s  a n y  p o te n t ia l p ro b le m s  a s s o c ia te d  w ith  tra n s ­
p o r t in g  s a m p le s  to  a n  o ffs r te  la b o ra to ry  (e g ., sa m p le  
p a c k a g in g , w a s te  in c o m p a tib ility ,  fu m e  g e n e ra tio n ).

I f  s a m p le s  m u s t be  a n a lyze d  o f f  s ite ; s a m p le s  s h o u ld  be 
p a c k a g e d  o n  s ite  in  a c c o rd a n c e  w ith  D O T  re g u la tio n s  
(4 9  CFR ) a n d  s h ip p e d  t o  th e  la b o ra to ry  fo r  an a lys is .

S t a g i n g

A lth o u g h  e v e ry  a t te m p t  s h o u ld  b e  m a d e  t o  m in im iz e  d ru m  
h a n d lin g , d ru m s  m u s t  s o m e tim e s  b e  s ta g e d  H e ,  m o ve d  in  
a n  o rg a n iz e d  m a n n e r  t o  p re d e s ig n a te d  a re a s ) t o  fa c il ita te  
c h a ra c te r iz a tio n  a n d  re m e d ia l a c t io n ,  a n d  t o  p ro te c t
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d ru m s  fro m  p o te n t ia lly  h a za rd o u s  s ite  c o n d it io n s  (eg ., 
m o v e m e n t o f  h e a v y  e q u ip m e n t and  h ig h  te m p e ra tu re s  
th a t  m ig h t  c a u s e  e x p lo s io n , ig n it io n , o r  p re ssu re  b u ild u p ). 
S ta g in g  in v o lv e s  a t ra d e -o ff  b e tw e e n  th e  in c re a se d  h a z ­
a rd s  a s s o c ia te d  w ith  d ru m  m o v e m e n t a n d  th e  d e c re a se d  
h a za rds  a s s o c ia te d  w ith  th e  e n h a n c e d  o rg a n iz a tio n  a n d  
a c c e s s ib il ity  o f  th e  w a s te  m a te ria ls .

T h e  n u m b e r o f  s ta g in g  a reas  n e c e s s a ry  d e p e n d s  o n  s ite -  
s p e c if ic  c irc u m s ta n c e s  s u c h  as  th e  s c o p e  o f  th e  o p e ra ­
t io n ,  th e  a c c e s s ib il ity  o f  d ru m s  in  th e ir  o r ig in a l p o s it io n s , 
a n d  th e  p e rc e iv e d  haza rds . In v e s tig a tio n  u s u a lly  in v o lv e s  
l i t t le ;  i f  any, s ta g in g ; re m e d ia l and  e m e rg e n c y  o p e ra t io n s  
c a n  in v o lv e  e x te n s iv e  d ru m  s ta g in g . T h e  e x te n t o f  s ta g in g  
m u s t  be  d e te rm in e d  in d iv id u a lly  f o r  e a c h  s ite ; a n d  s h o u ld  
a lw a y s  be  k e p t to  a m in im u m . Up to  f iv e  s e p a ra te  a reas 
have  b e e n  u se d  (see  F igu re  11-5):

•  A n  in itial staging area w h e re  d ru m s  c a n  be 
(1) o rg a n iz e d  a c c o rd in g  to  ty p e , size; a n d  s u s ­
p e c te d  c o n te n ts , and  (2 ) s to re d  p r io r  to  s a m p lin g .

•  A n  opening area w h e re  d ru m s  a re  o p e n e d , 
sa m p le d , and  rese a le d . Loca te  th is  a rea  a s a fe  d is ­
ta n c e  fro m  th e  o r ig in a l w a s te  d is p o s a l o r  s to ra g e  
s ite  a n d  fro m  a ll s ta g in g  areas to  p re v e n t a ch a in  
re a c tio n  in  ca se  o f  f ire  o r  e x p lo s io n .

•  D u r in g  la rg e -sca le  re m e d ia l o r e m e rg e n c y  ta s k s , a 
se p a ra te  sampling area m a y  be  s e t  u p  a t  s o m e  d is ­
ta n c e  fro m  th e  o p e n in g  area to  re d u ce  th e  n u m b e r 
o f  p e o p le  p re s e n t in  th e  o p e n in g  area, a nd  t o  l im it  
p o te n t ia l c a s u a lt ie s  in  ca se  o f an  e x p lo s io n .

•  A  second staging area, a lso  k n o w n  as a h o ld in g  
area , w h e re  d ru m s  a re  te m p o ra r ily  s to re d  a fte r  
s a m p lin g  p e n d in g  c h a ra c te r iz a tio n  o f  th e ir  c o n ­
te n ts . D o  not p la ce  u n se a led  d ru m s  w ith  u n k n o w n  
c o n te n ts  in  th e  se c o n d  s ta g in g  area in  ca se  th e y  
c o n ta in  in c o m p a tib le  m a te r ia ls . (E ith e r re m o ve  th e  
c o n te n ts  o r  o v e rp a c k  th e  d ru m .)

•  A  final staging area, a lso  k n o w n  as  a b u lk in g  area, 
w h e re  s u b s ta n c e s  th a t  have  been  c h a ra c te r iz e d  
a re  b u lke d  fo r  t ra n s p o r t  to  tre a tm e n t o r  d is p o s a l 
fa c ilit ie s .

L o ca te  th e  f in a l s ta g in g  area as  d o s e  as  p o s s ib le  to  
th e  s ite 's  e x it.

G rade  th e  a rea  a nd  c o v e r i t  w i th  p la s t ic  s h e e tin g . 

C o n s tru c t  a p p ro x im a te ly  1- fo o t-h ig h  (0 .3 -m -h ig h )  
d ike s  a ro u n d  th e  e n t ire  area.

S e g re ga te  d ru m s  a c c o rd in g  to  th e ir  b a s ic  c h e m ic a l 
c a te g o r ie s  (ac ids , h e a v y  m e ta ls , p e s tic id e s , e tc .)  as 
d e te rm in e d  by  c h a ra c te r iz a tio n . C o n s tru c t  se p a ra te  
a reas  fo r  e a c h  ty p e  o f  w a s te  p re s e n t to  p re c lu d e  
th e  p o s s ib il ity  o f  in te rm in g lin g  in c o m p a tib le  c h e m i­
ca ls  w h e n  b u lk in g .

In  a ll s ta g in g  a reas, s ta g e  th e  d ru m s  tw o  w id e  in  tw o  
ro w s  p e r a rea  (see F igu re  11-6), a nd  sp a c e  th e s e  ro w s
7  to  8  fe e t  (2  to  2 .5  m ) a p a rt to  e n a b le  m o v e m e n t o f  th e  
d ru m  h a n d lin g  e q u ip m e n t.

B u l k i n g

W a s te s  th a t  have  b e e n  c h a ra c te r iz e d  a re  o f te n  m ixe d  
to g e th e r  a n d  p la c e d  in  b u lk  c o n ta in e rs  s u c h  a s  ta n k s  o r  
v a c u u m  tru c k s  fo r  s h ip m e n t to  tre a tm e n t o r  d is p o s a l

Crushed drums awaiting landfill. Note the staging o f 
drums on the le ft in a row  two drums wide.

fa c il it ie s .  T h is  in c re a se s  th e  e f f ic ie n c y  o f  t ra n s p o r ta t io n . 
B u lk in g  s h o u ld  be  p e rfo rm e d  o n ly  a f te r  th o ro u g h  w a s te  
c h a ra c te r iz a tio n  b y  t ra in e d  a n d  e x p e rie n c e d  p e rso n n e l. 
T h e  p re lim in a ry  te s ts  d e s c r ib e d  e a rtie r u n d e r Characteriza- 
tion p ro v id e  o n ly  a g e n e ra l in d ic a t io n  o f  th e  n a tu re  o f  th e  
in d iv id u a l w a s te s . In m o s t ca se s , a d d it io n a l s a m p lin g  and  
a n a ly s is  to  fu r th e r  c h a ra c te r iz e  th e  w a s te s , a nd  c o m p a t i­
b i l i t y  te s ts  (in  w h ic h  sm a ll q u a n t it ie s  o f  d if fe re n t  w a s te s  
a re  m ix e d  to g e th e r  u n d e r c o n tro lle d  c o n d it io n s  and  
o b s e rv e d  fo r  s ig n s  o f  in c o m p a t ib i l i ty  s u c h  as v a p o r g e n e r­
a tio n  a n d  h e a t o f  re a c tio n ) s h o u ld  be  c o n d u c te d . B u lk in g  
is  p e rfo rm e d  a t th e  f in a l s ta g in g  a rea  u s in g  th e  fo llo w in g  
p ro ce d u re s :

•  In s p e c t e a ch  ta n k  tra ile r  and  re m o ve  a n y  res idu a l 
m a te r ia ls  f ro m  th e  t ra ile r  p r io r  t o  t ra n s fe rr in g  a n y  
b u lke d  m a te ria ls . T h is  w i l l  p re v e n t re a c tio n s  b e tw e e n  
in c o m p a tib le  c h e m ic a ls .

•  To m o ve  h a za rd o u s  liq u id s , u se  p u m p s  th a t  are  
p ro p e r ly  ra te d  (see N a tio n a l F ire P ro te c tio n  A s s o c ia ­
t io n  [N FPA] 7 0  A r t ic le s  5 0 0 -5 0 3  a n d  N FPA 4 9 7 M )  
and  th a t  have  a  s a fe ty  re lie f va lve  w ith  a sp la s h  
sh ie ld . M a ke  su re  th e  p u m p  h o se s , ca s in g s , f i t t in g s ,  
a nd  g a s k e ts  are c o m p a tib le  w i th  th e  m a te r ia l b e in g  
p u m p e d .

•  In s p e c t h o se  lin e s  b e fo re  b e g in n in g  w o rk  to  e n su re  
th a t  a ll lines , f i t t in g s ,  and  va lve s  a re  in ta c t  w i th  no  
w e a k  sp o ts .

•  Take sp e c ia l p re c a u tio n s  w h e n  h a n d lin g  h o s e s  as 
th e y  o f te n  c o n ta in  re s id u a l m a te r ia l th a t  c a n  s p la sh  
o r  s p ill o n  th e  p e rs o n n e l o p e ra tin g  th e  h oses . P ro te c t 
p e rs o n n e l a g a in s t a c c id e n ta l s p la s h in g . P ro te c t lin e s  
f ro m  v e h ic u la r  a nd  p e d e s tr ia n  t ra f f ic .

•  S to re  f la m m a b le  liq u id s  in  a p p ro ve d  c o n ta in e rs .

S h i p m e n t

S h ip m e n t o f  m a te r ia ls  to  o ffs r te  tre a tm e n t,  s to ra g e ; o r  
d is p o s a l fa c il it ie s  in vo lve s  th e  e n try  o f  w a s te  h a u lin g  
v e h ic le s  in to  th e  s i ta  U S . D e p a rtm e n t o f  T ra n s p o rta tio n  
(D O T) re g u la tio n s  (4 9  CFR P arts  171-178) a n d  EPA re g u la ­
t io n s  (4 0  CFR P a rt 2 6 3 )  fo r  s h ip m e n t o f  h a za rd o u s
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R g u re  11 -6 . S a m p le  D ru m  S ta g in g  La yo u t. 
S o u rce : R e fe re n ce  [1].

Single-stacked overpack drums awaiting transport o ff 
site. Worker suited in Level C personal protective equip­
m ent w ill spread a tarp over été drums to protect them  
during transport

w a s te s  m u s t b e  c o m p lie d  w i th .  T h e  fo l lo w in g  g u id e lin e s  
c a n  e n h a n c e  th e  s a fe ty  o f  th e s e  o p e ra tio n s :

•  L o ca te  th e  f in a l s ta g in g  (b u lk in g ) a rea  as  c lo s e  as 
p o s s ib le  t o  th e  s ite  e x it.

•  P repare  a  c ir c u la tio n  p lan  th a t  m in im iz e s  c o n f l ic t  
b e tw e e n  c le a n u p  te a m s  and  w a s te  h a u le rs . In s ta ll 
t r a f f ic  s ig n s , lig h ts , a nd  o th e r  c o n tro l d e v ic e s  as 
n e ce ssa ry .

•  P ro v id e  a d e q u a te  area fo r  o n s ite  a nd  h a u lin g  v e h ic le s  
t o  tu rn  a ro u n d . W h e re  n e ce ssa ry , b u ild  o r  im p ro v e  
o n s ite  roads .

•  S ta g e  h a u lin g  v e h ic le s  in  a sa fe  a rea  u n t i l  re a d y  fo r  
lo a d in g  w i t h  d r iv e rs  re m a in in g  in  cab . M in im iz e  th e  
t im e  th a t  d r iv e rs  s p e n d  in  h a z a rd o u s  a reas.

•  O u t f i t  th e  d r iv e r  w i th  a p p ro p r ia te  p ro te c t iv e  
e q u ip m e n t.

•  I f  d ru m s  a re  s h ip p e d , t ig h t ly  sea l th e  d ru m s  p r io r  to  
lo a d in g . O v e rp a c k  le a k in g  o r  d e te r io ra te d  d ru m s  p rio r  
to  s h ip m e n t. (U n d e r m o s t c irc u m s ta n c e s , o ve rp a c k  
d ru m s  u se d  fo r  h a za rd o u s  w a s te s  m a y  n o t  be  re u se d  
[4 9  CFR P art 1 7 3 .3 (c ) ]) . M a ke  s u re  th a t  t r u c k  b e d  
a n d  w a lls  a re  c le a n  a n d  s m o o th  to  p re v e n t d a m a g e  to  
d ru m s . D o  not d o u b le  s ta c k  d ru m s . S e cu re  d ru m s  to  
p re v e n t s h if t in g  d u rin g  t ra n s p o r t.

•  K eep  b u lk  s o lid s  seve ra l in c h e s  b e lo w  th e  to p  o f  th e  
t r u c k  c o n ta in e r. C o v e r lo a d s  w ith  a la ye r o f  c le a n  s o il,  
fo a m , a n d /o r  ta rp . S e cu re  th e  lo a d  to  p re v e n t s h if t in g  
o r  re lease  d u r in g  tra n s p o r t.

•  W e ig h  v e h ic le s  p e r io d ic a lly  to  e n su re  th a t  ve h ic le  and  
ro a d  w e ig h t  l im its  a re  n o t  e xceeded .

•  D e c o n ta m in a te  v e h ic le  t ire s  p r io r  to  le a v in g  th e  s ite  
to  e n su re  th a t  c o n ta m in a tio n  is  n o t  c a rr ie d  o n to  p u b ­
lic  roads .

•  C h e ck  p e r io d ic a lly  to  e n s u re  th a t  v e h ic le s  are n o t  
re lea s in g  d u s t  o r  v a p o r  e m is s io n s  o f f  s i te

•  D e ve lo p  p ro c e d u re s  fo r  re s p o n d in g  q u ic k ly  to  o f fs ite  
v e h ic le  b re a k d o w n  a nd  a c c id e n ts  to  e n su re  m in im a l 
p u b lic  im p a c t.

S p e c i a l  C a s e  P r o b l e m s

T a n k s  a n d  V a u lts

For ta n k s  a nd  v a u lts , w h ic h  are o f te n  fo u n d  o n  ha za rd o u s  
w a s te  s ite s , th e  fo l lo w in g  p ro c e d u re s  a re  re co m m e n d e d :

•  In  g e n e ra l, w h e n  o p e n in g  a ta n k  o r  v a u lt  fo l lo w  th e  
sa m e  p ro c e d u re s  as fo r  a sea ted  d ru m . I f  necessa ry , 
v e n t e xce ss  p re ssu re  i f  v o la t i le  s u b s ta n c e s  are 
s to re d . R a c e  d e f le c tin g  s h ie ld s  b e tw e e n  w o rk e rs  and  
th e  o p e n in g  to  p re v e n t d ire c t  c o n ta m in a t io n  o f  w o rk ­
e rs  by  m a te r ia ls  fo rc e d  o u t  b y  p re ssu re  w h e n  th e  
ta n k  is o p e ne d .

•  G u a rd  m a n h o le s  o r  a cc e s s  p o rta ls  to  p re v e n t p e rs o n ­
ne l f ro m  fa ll in g  in to  th e  ta n k .

•  Id e n t ify  th e  c o n te n ts  th ro u g h  s a m p lin g  a n d  a n a lys is . 
I f  c h a ra c te r iz a tio n  in d ic a te s  th a t  th e  c o n te n ts  c a n  be 
s a fe ly  m o ve d  w ith  th e  a va ila b le  e q u ip m e n t, v a c u u m  
th e m  in to  a t ra ile r  fo r  tra n s p o r ta t io n  to  a d is p o s a l o r  
re c y c lin g  fa c il ity .

•  E m p ty  a nd  d e c o n ta m in a te  th e  ta n k  o r  v a u lt  b e fo re  
d isp o sa l.

•  H i t  is  n e c e s s a ry  to  e n te r  a ta n k  o r v a u lt  (ije., c o n f in e d  
sp a ce s ) fo r  a n y  re a so n  (e g ., to  c le a n  o f f  so lid  
m a te r ia ls  o r  s lu d g e s  o n  th e  b o tto m  o r s id e s  o f  th e  
ta n k  o r  v a u lt) ,  th e  fo llo w in g  p re c a u tio n s  sh o u ld  be  
ta k e n  [4 ]:

V e n tila te  th o ro u g h ly  p r io r  to  e n try .

D is c o n n e c t c o n n e c tin g  p ip e lin e s .

P rio r to  e n try , ta k e  a ir  sa m p le s  to  p ro ve  th e  
a b se n ce  o f  f la m m a b le  o r  o th e r  h a za rd o u s  v a p o rs  
a n d  to  d e m o n s tra te  th a t  a d e q u a te  le ve ls  o f  o x y g e n  
e x is t.
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E q u ip  th e  e n t ry  te a m  w ith  a p p ro p r ia te  re s p ira to ry  
p ro te c t io n ,  p ro te c t iv e  c lo th in g ,  s a fe ty  h a rn e sse s , 
a n d  ropes .

E q u ip  a  s a fe ty  o b s e rv e r  w i t h  a p p ro p r ia te  re s p ira ­
to r y  p ro te c t io n ,  p ro te c t iv e  d o th in g ,  a  s a fe ty  h a r­
n e ss , a n d  r o p e

E s ta b lis h  life lin e  s ig n a ls  p r io r  t o  e n t r y  s o  t h a t  th e  
w o rk e r  a n d  s a fe ty  o b s e rv e r  c a n  c o m m u n ic a te  b y  
tu g s  o n  th e  rope .

H a ve  a n  a d d it io n a l p e rs o n  a v a ila b le  in  th e  im m e d i­
a te  v ic in i t y  t o  a s s is t th e  s a fe ty  o b s e rv e r  i f  n e e d e d . 

In s t ru c t  t h e  s a fe ty  o b s e rv e r n o t  t o  e n te r  th e  sp a ce  
u n t i l  a d d it io n a l p e rs o n n e l a re  o n  scene :

Vacuum Thicks
•  W e a r a p p ro p r ia te  p ro te c t iv e  c lo th in g  a n d  e q u ip m e n t 

w h e n  o p e n in g  th e  h a tc h .

•  I f  p o ss ib le ; u s e  m o b ile  s te p s  o r  s u ita b le  s c a ffo ld in g  
c o n s is te n t  w i t h  2 9  CFR P art 1910, S u b p a rt D. A v o id  
c lim b in g  u p  th e  la d d e r a n d  w a lk in g  a c ro s s  th e  ta n k  
c a tw a lk .

•  I f  th e  t r u c k  m u s t b e  c lim b e d , ra ise  a n d  lo w e r  e q u ip ­
m e n t a n d  s a m p le s  in  c a rr ie rs  t o  e n a b le  w o rk e rs  to  
u s e  tw o  h a n d s  w h ile  d im b ir tg .

•  I f  p o ss ib le ; s a m p le  f ro m  th e  to p  o f  th e  ve h ic le . I f  i t  is  
n e c e s s a ry  t o  s a m p le  f ro m  th e  d ra in  s p ig o t,  ta k e  s te p s  
t o  p re v e n t s p ra y in g  o f  e x c e s s iv e  s u b s ta n c e s . H a ve  a lt 
p e rs o n n e l s ta n d  o f f  t o  th e  s id e  H ave  s o rb e n t 
m a te r ia ls  o n  h a n d  in  th e  e v e n t o f  a  s p ill.

E le v a te d  la n k s

In  g e n e ra l, o b s e rv e  th e  s a fe ty  p re c a u tio n s  d e s c rib e d  fo r  
v a c u u m  t ru c k s .  In  a d d it io n :

•  U se  a  s a fe ty  fin e  a n d  h a rn e ss .

•  M a in ta in  la d d e rs  a n d  ra ilin g s  in  a c c o rd a n c e  w i th  
O S  H A  re q u ire m e n ts  ( 2 9  CFR P a rt 1910 , S u b p a rt D ).

C o m p re s s e d  G a s  C y l in d e r s

•  O b ta in  e x p e r t  a s s is ta n c e  in  m o v in g  a n d  d is p o s in g  o f  
c o m p re s s e d  g a s  c y lin d e rs .

•  H a n d le  c o m p re s s e d  g a s  c y lin d e rs  w i th  e x tre m e  c a u ­
t io n .  T h e  ru p tu re  o f  a  c y lin d e r  m a y  re s u lt  in  a n  e x p lo ­
s io n , a n d  th e  c y lin d e r  m a y  b e c o m e  a  d a n g e ro u s  
p ro je c tile .

•  R e co rd  th e  id e n t if ic a t io n  n u m b e rs  o n  th e  c y lin d e rs  t o  
a id  in  c h a ra c te r iz in g  th e ir  c o n te n ts .

F o o d s  a n d  L a g o o n s

•  D ro w n in g  is  a v e ry  rea l d a n g e r  fo r  p e rs o n n e l s u ite d  in  
p ro te c t iv e  e q u ip m e n t b e c a u s e  th e  w e ig h t  o f  p ro te c ­
t iv e  e q u ip m e n t in c re a s e s  a n  in d iv id u a l's  o ve ra ll d e n ­
s i t y  a n d  s e v e re ly  im p a irs  th e ir  s w im m in g  a b ility . 
W h e re  th e re  is  d a n g e r  o f  d ro w n in g , p ro v id e  n e c e s ­
s a ry  s a fe ty  g e a r s u c h  as  life b o a ts , ta g  tin e s , ra ilin g s , 
n e ts , s a fe ty  h a rn e sse s , a n d  f lo ta t io n  gea r.

•  W h e re v e r p o ss ib le ; s ta y  o n  sh o re : A v o id  g o in g  o u t  
o ve r th e  w a te r.

•  Be a w a re  th a t  s o m e  s o lid  w a s te s  m a y  f lo a t  a n d  g iv e  
th e  a p p e a ra n ce  o f  s o lid  c ra c k e d  m u d . C a u tio n  s h o u ld  
b e  e x e rc is e d  w h e n  w o rk in g  a lo n g  sh o re lin e s .

R e f e r e n c e s

1. M a y h e w , J o e  J . ;  G .M . S o d e a r; a n d  D.W. C a rro lL  1 9 8 2 . 
A  H a za rd o u s  W a s te  S ite  M a n a g e m e n t P lan . C h e m ic a l 
M a n u fa c tu re rs  A s s o c ia t io n , In a ,  W a s h in g to n  D C

2 . deVera, E.R.; B P . S im m o n s ; R.D. S te p h e n s ; a n d  DlL  
S to rm . 1 9 8 0 . S a m p le rs  a n d  S a m p lin g  P ro ce d u re s  fo r  
H a za rd o u s  W a s te  S tre a m s . E R & -6 0 0 /2 -8 0 -0 1 8 . U S . 
E n v iro n m e n ta l P ro te c tio n  A g e n cy , C in c in n a t i,  O H .

3 . U S . ERA. 1 9 8 4 . C h a ra c te r iz a tio n  o f  H a za rd o u s  W a s te  
S ite s — A  M e th o d s  M a n u a l: V o lu m e  IL A v a ila b le  
S a m p lin g  M e th o d s . S e c o n d  e d it io n . ERA 6 0 0 /  
4 -8 4 -0 7 6 .

4 .  N IO S H . 1 9 7 9 . C r ite r ia  fo r  a  R e c o m m e n d e d  S ta n d a rd : 
W o rk in g  in  C o n fin e d  S p a ce s . N IO S H  No. 8 0 -1 0 6 . A ls o  
a va ila b le  f ro m  U S . G o v e rn m e n t P r in tin g  O ff ic e  
(# 0 1 7 -0 3 3 -0 0 3 5 3 -0 )  a n d  N a tio n a l T e ch n ica l In fo rm a ­
t io n  S e rv ic e  (P B -8 0 -1 8 3 0 1 5 ).



12. Site Emergencies
C o n t e n t s

In tro d u c t io n  12-1

P la n n in g  12-1

P e rsonne l 1 2 -2

O n s ite  P ersonne l 1 2 -3
O ffs ite  P ersonne l 1 2 -3

Federa l R e sp o n se  O rg a n iz a tio n s  12 -3

T ra in ing  12 *4

E m e rg e n cy  R e c o g n it io n  a n d  P re v e n tio n  1 2 -4

C o m m u n ic a t io n s  1 2 -4

In te rn a l C o m m u n ic a t io n s  1 2 -5  

E x te rn a l C o m m u n ic a t io n s  1 2 -5

S ite  M a p p in g  1 2 -5

S a fe  D is ta n c e s  a n d  R e fu g es  1 2 -6  

S a fe  D is ta n c e s  1 2 -6  

P u b lic  E v a c u a tio n  12*6  

R e fu g e s  (S a fe ty  S ta tio n s ) 1 2 -6

S ite  S e c u r ity  and  C o n tro l 1 2 -6  

P ersona l L o c a to r S y s te m s  1 2 -7

E v a c u a tio n  R o u te s  a nd  P ro ce d u re s  1 2 -7

D e c o n ta m in a t io n  1 2 -6

E q u ip m e n t 12*9

M e d ic a l T re a tm e n t/F ire t A id  12-11

E m e rg e n cy  R e sp o n se  P ro ce d u re s  12-11 

N o t if ic a t io n  12-11 

S ize -U p  12-11

R e scu e /R e spo n se  A c t io n  12-11 

F o llo w -U p  12*12

D o c u m e n ta t io n  12-12

R e fe re n ce s  12-12

I n t r o d u c t i o n

T h e  n a tu re  o f  w o rk  a t  h a za rd o u s  w a s te  s ite s  m a ke s  
e m e rg e n c ie s  a  c o n t in u a l p o s s ib ility , n o  m a tte r  h o w  
in fre q u e n t ly  th e y  m a y  a c tu a lly  o c c u r. E m e rg e n c ie s  
h a p p e n  q u ic k ly  a n d  u n e x p e c te d ly  a n d  re q u ire  im m e d ia te  
response . A t  a  h a za rd o u s  w a s te  s ite ; an  e m e rg e n c y  m a y  
b e  as l im ite d  a s  a  w o rk e r  e x p e rie n c in g  h e a t s tre s s , o r  as 
v a s t  as  a n  e x p lo s io n  th a t  sp re a d s  to x ic  fu m e s  th ro u g h o u t  
a  c o m m u n ity . A n y  ha za rd  o n  s ite  c a n  p re c ip ita te  a n  e m e r­
g e n c y : c h e m ic a ls , b io lo g ic  a g e n ts , ra d ia tio n  o r  p h y s ic a l 
h a za rd s  m a y  a c t  a lo n e  o r  in  c o n c e r t  to  c re a te  e x p lo s io n s , 
f ire s , s p ills , to x ic  a tm o s p h e re s , o r  o th e r  d a n g e ro u s  and  
h a rm fu l s itu a t io n s . Table 12-1 l is ts  c o m m o n  c a u s e s  o f  s ite  
e m e rg e n c ie s .

S ite  e m e rg e n c ie s  a re  ch a ra c te r iz e d  b y  th e ir  p o te n t ia l fo r  
c o m p le x ity :  u n c o n tro lle d  to x ic  c h e m ic a ls  m a y  b e  n u m e r­
o u s  a nd  u n id e n t if ie d ;  th e ir  e f fe c ts  m a y  b e  s y n e rg is tic . 
H a za rd s  m a y  p o te n t ia te  o n e  a n o th e r— fo r  e xam p le ; a  
f la m m a b le  s p ill fe e d in g  a  fire . R escu e  p e rs o n n e l a t te m p t­
in g  to  re m o ve  in ju re d  w o rk e rs  m a y  th e m s e lv e s  b e c o m e

v ic t im s . T h is  v a r ia b il ity  m e a n s  th a t  a d v a n c e  p la n n in g , 
in c lu d in g  a n t ic ip a t io n  o f  d if fe re n t  e m e rg e n c y  s c e n a rio s  
a n d  th o ro u g h  p re p a ra tio n  fo r  c o n tin g e n c ie s , is  e s s e n tia l 
t o  p ro te c t  w o rk e r  a n d  c o m m u n ity  h e a lth  and  sa fe ty .

T h is  c h a p te r  o u t lin e s  im p o r ta n t  fa c to rs  to  b e  c o n s id e re d  
w h e n  p la n n in g  fo r  a n d  re s p o n d in g  t o  e m e rg e n c ie s . I t  
d e fin e s  th e  n a tu re  o f  s ite  e m e rg e n c ie s , lis ts  th e  ty p e s  o f  
e m e rg e n c ie s  th a t  m ay  o c c u r, a n d  o u t lin e s  a C o n tin g e n c y  
P la n  a n d  its  c o m p o n e n ts , w h ic h  in c lu d e  p e rs o n n e l ro les , 
lin e s  o f  a u th o r ity ,  t ra in in g , c o m m u n ic a t io n  s y s te m s , s ite  
m a p p in g , s ite  s e c u r ity  a nd  c o n tro l,  re fu g e s , e v a c u a tio n  
ro u te s , d e c o n ta m in a t io n , a  m e d ic a l p ro g ra m , s te p -b y -s te p  
e m e rg e n c y  re s p o n s e  p ro c e d u re s , d o c u m e n ta t io n , a n d  
re p o r t in g  to  o u ts id e  a g e n c ie s . B a c k u p  in fo rm a t io n  is  
d e ta ile d  in  o th e r  c h a p te rs  o f  th e  m a n u a l.

P l a n n i n g

W h e n  an  e m e rg e n c y  o c c u rs , d e c is iv e  a c t io n  is  req u ire d . 
R a p id ly  m ad e  c h o ic e s  m a y  have  fa r-re a c h in g , lo n g -te rm  
c o n s e q u e n c e s . D e la ys  o f  m in u te s  c a n  c re a te  life -  
th re a te n in g  s itu a t io n s . P ersonne l m u s t be  re a d y  to  
im m e d ia te ly  re s c u e  o r  re s p o n d ; e q u ip m e n t m u s t b e  on  
h a n d  a nd  in  g o o d  w o rk in g  o rde r. In  o rd e r  to  h a n d le  e m e r­
g e n c ie s  e ffe c tiv e ly , p la n n in g  is  e s s e n tia l. F or th is  p u rp o se ; 
a  C o n tin g e n c y  P lan  s h o u ld  be  d e ve lo p e d .

A  C o n tin g e n c y  P lan  is  a w r i t te n  d o c u m e n t th a t  s e ts  fo r th  
p o lic ie s  a n d  p ro c e d u re s  fo r  re s p o n d in g  to  s ite  e m e rg e n ­
c ie s . I t  s h o u ld  in c o rp o ra te  th e  fo llo w in g :

•  P e rsonne l:

R o les.

L in e s  o f  a u th o r ity .
T ra in ing .

C o m m u n ic a tio n .

•  S ite :

M a p p in g .

S e c u r ity  a nd  c o n tro l.

R e fuges.
E v a c u a tio n  ro u te s .

D e c o n ta m in a t io n  s ta tio n s .

•  M e d ic a l/ f ir s t  a id .

•  E q u ip m e n t.

•  E m e rg e n cy  p ro ce d u re s .

•  D o c u m e n ta tio n .

•  R e p o rtin g .

O ve ra ll, a C o n tin g e n c y  P lan  sh o u ld :

•  Be d e s ig n e d  as  a d is c re te  s e c t io n  o f  th e  S ite  
S a fe ty  P lan.

•  Be c o m p a tib le  and  in te g ra te d  w ith  th e  p o llu t io n  
response^ d is a s te r, fire , and  e m e rg e n c y  p la n s  o f  
lo c a l, s ta te ; a nd  fe d e ra l a g e nc ies .

•  Be rehea rsed  re g u la r ly  u s in g  d r ills  a nd  m o c k  s itu ­
a tio n s .

•  Be re v ie w e d  p e r io d ic a lly  in  re s p o n s e  to  n e w  o r  
c h a n g in g  s ite  c o n d it io n s  o r  in fo rm a tio n .
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Ifcb le  12 -1 . C a u se s  o f  E m e rg e n c ie s  a t  H a za rd o u s  W a s te  S ite s

Worfcar-IUIated
•  M inor accidents (slips, tr ips , fails).

•  Chemical exposure.

•  M edical problem s (heat stress, heat s troke  aggravation o f 
pre-existing conditions).

•  ftrsonaJ protective equipm ent fa ilure (air source fa ilu re  tearing o r 
perm eation o f p ro tective  c lo th ing , facepiece fogging).

•  Physical in ju ry  (injuries from  h o t o r  fly ing  objects, loose c lo th ing 
entangling in  machinery, serious falls, vehicle accidents).

•  E lectrical (bums, shock, e lectrocution).

W a rts Relate d

•  fire .

•  Explosion.

• leek.
•  Release o f tox ic  vapors.

•  Reaction o f incom patib le chemicals.

•  Collapse o f containers.

•  Discovery o f radioactive materials.

P e r s o n n e l

T h is  c o m p o n e n t o f  th e  p la n  in c lu d e s  n o t  o n ly  o n s ite  a n d  
o f fs ite  p e rs o n n e l w i t h  s p e c if ic  e m e rg e n c y  re s p o n s e  ro les , 
b u t  a ls o  o th e rs  w h o  m a y  be  o n  s ite , s u c h  as c o n tra c to rs , 
o th e r  a g e n c y  re p re s e n ta tiv e s , a nd  v is ito rs . E m e rg e n cy  
p e rs o n n e l a n d  th e ir  re s p o n s ib ilit ie s  a re  c o v e re d  in  d e ta i l in  
C h a p te r  3  as  p a r t  o f  th e  o ve ra ll o rg a n iz a tio n a l s tru c tu re . 
T h is  in fo rm a t io n  is  s u m m a riz e d  in  ta b le  12 -2 .

E m e rg e n cy  p e rs o n n e l m a y  b e  d e p lo y e d  in  a v a r ie ty  o f  
w a y s . D e p e n d in g  o n  th e  n a tu re  a n d  s c o p e  o f  th e  e m e r­
g e n cy , th e  s iz e  o f  th e  s ite ; a n d  th e  n u m b e r o f  p e rs o n n e l, 
th e  e m e rg e n c y  re s p o n s e  c a d re  c a n  in c lu d e  in d iv id u a ls , 
s m a ll o r  la rg e  te a m s , o r  seve ra l in te ra c t in g  te a m s . 
A lth o u g h  d e p fo y m e rrt is  d e te rm in e d  o n  a  s rte -b y -s ite  
b a s is , p e r t in e n t g e n e ra l g u id e lin e s  a n d  re c o m m e n d a tio n s  
a re  lis te d  b e lo w . In  a ll c a s e s  th e  o rg a n iz a tio n a l s tru c tu re  
s h o u ld  s h o w  a  d e a r  c h a in -o f-c o m m a n d , e v e ry  in d iv id u a l 
s h o u ld  k n o w  h is  o r  h e r p o s it io n  a n d  a u th o r ity ,  a n d  th e  
c h a in -o f-c o m m a n d  m u s t be  f le x ib le  e n o u g h  to  h a n d le  
m u lt ip le  e m e rg e n c ie s , s u c h  as  a re scu e  a n d  a  sp ill 
re s p o n s e  o r  tw o  re s c u e s  w ith  a  f ire  a n d  s p ill re s p o n s e

la b le  1 2 -2 . P e rso n ne l In v o lv e d  in  E m e rg e n cy  R e sp o n se

Project Team le a d e r

•  D irects emergency response operations.

•  Serves as Baison w ith  appropriate governm ent offic ia ls.

She S afe ty O ffice r
•  Recommends th a t w ork  be stopped i f  any operation threatens 

w orker o r pub lic  health o r safety.

•  Knows emergency procedures, evacuation routes, and the  
appropriate te lephone numbers including: the  ambulance, medical 
facility , poison con tro l center, fire  departm en t end police 
departm ent.

•  Notifies loca l public emergency offic ia ls.

•  Provides fo r emergency m edical care on  site.

Com m and  f t)« t Supervisor

•  Notifies em ergency support personnel by te lephone o r radio in 
case rescue operations are required.

•  Assists the  Site Safety O ffice r in a rescue, i f  necessary.

Rescue'feam
•  A n  emergency rescue team  stands by, partia lly  dressed in  pro tec­

tive  gear, near th e  Exclusion Zone ready to  rescue any workers 
w hose health o r sa fe ty is  endangered.

•  State emergency response personnel (varies among states).

Deco n tam ination  S ta tion  O ffice rs

•  f t r fo rm  emergency decontam ination.

24 -H our Medteal "foam
•  transporta tion  and trea tm ent o f v ic tim s by ambulance personnel, 

personnel a t local c lin ics o r hospitals, and physicians.
C om m unication IS rsoonel

•  Local emergency service ne tw orks provide com m unication finks 
fo r  m utual aid.

•  CM ) Defense organizations and local radio and te levision stations 
provide in form ation to  the  pub lic  during an emergency.

Environm enta l Scientis ts
•  Predict the  immediate and fu tu re  m ovem ent o f released hazardous 

substances through the  geologic and hydrologic environm ent and 
air.

•  Assess the  e ffe c t o f th is  m ovem ent on groundwater quality, sur­
face w ater quality, and air quality.

•  Determ ine the probable m ovem ent o f released tox ic  gases.

•  Estimate the expected concentra tion  o f gases in the com m unity  
and the  expected duration o f exposure

•  Predict the  exposure levels o f people and the ecosystem  to  the 
materials.

Hazardous Chem icals Experts

•  Provide im mediate advice to  those a t the  scene o f a chem ica l' 
related emergency.

F irefighters
•  Respond to  fires th a t occur a t a site; rescue victim s.
M eteoro log is ts

•  Provide meteorological in form ation needed by environmental 
scientists.

Public S afe ty Personnel
•  The coun ty  sheriff, industria l security  forces, the  National Guard, 

and the  police contro l s ite  access, crow ds, and traffic .

Pub6c Evacuation fersonrte l

•  C ivil Defense organizations plan evacuations.

•  The National Guard and o ther m ilitary, the  Red Cross, the  Salva­
tio n  A/m y, and m unicipal transporta tion systems mobilize trans it 
equipm ent and assist in evacuations.

On-Scene C oord inator

•  Coordinates federal response activ ities.
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O n s ite  P e rs o n n e l

T h e  C o n tin g e n c y  P lan  s h o u ld  id e n t ify  a ll in d iv id u a ls  a n d  
te a m s  w h o  w il l  p a r t ic ip a te  in  e m e rg e n c y  re s p o n s e  a n d  
d e fin e  th e ir  ro les . A ll p e rs o n n e l, w h e th e r  d ire c t ly  in v o lv e d  
in  e m e rg e n c y  resp o n se  o r  n o t ,  s h o u ld  k n o w  th e ir  o w n  
re s p o n s ib ilit ie s  in  an  e m e rg e n cy . T h e y  m u s t  a lso  k n o w  
th e  n a m e s  o f  th o s e  in  a u th o r ity ,  a n d  th e  e x te n t  o f  th a t  
a u th o r ity .

L eade r
In a n  e m e rg e n c y  s itu a t io n ,  o n e  p e rso n  m u s t b e  a b le  to  
a s s u m e  to ta l c o n tro l a n d  d e c is io n -m a k in g  o n  s i te  T h is  
le a d e r m u s t:

•  Be id e n t if ie d  in  th e  e m e rg e n c y  re s p o n s e  p la n . T h is  
p e rso n  m a y  be, fo r  exam p le ; th e  P ro je c t Team  Leader, 
S ite  S a fe ty  O ff ic e r ,  o r  F ie ld  Team  Leader.

•  Be b a c k e d  u p  b y  a  s p e c if ie d  a lte m a te (s ) .

•  H ave  th e  a u th o r ity  to  re s o lv e  a ll d is p u te s  a b o u t 
h e a lth  a n d  s a fe ty  re q u ire m e n ts  a nd  p re c a u tio n s .

•  Be a u th o r iz e d  t o  see k  and  p u rc h a s e  s u p p lie s  as 
necessary .

•  H ave  c o n tro l o ve r a c t iv it ie s  o f  e v e ry o n e  e n te r in g  th e  
s ite ; fo r  e xam p le ; c o n tra c to rs , f ire  d e p a r tm e n ts , a n d  
po lice .

•  Have th e  c le a r  s u p p o r t  o f  m a n a g e m e n t.

Team s
A lth o u g h  in d iv id u a ls  (e g ., th e  S h e  S a fe ty  O ff ic e r)  m ay  
p e rfo rm  c e rta in  ta s k s  in  e m e rg e n c ie s , in  m o s t ca se s  
te a m s  p ro v id e  g re a te r  e f f ic ie n c y  and  sa fe ty . Team s c o m ­
p o s e d  o f  o n s ite  p e rs o n n e l m a y  be  c re a te d  fo r  s p e c if ic  
e m e rg e n c y  p u rp o s e s , s u c h  as  d e c o n ta m in a tio n , rescue ; 
a n d  e n try - R escu e  te a m s  ca n  be  u se d  d u r in g  a p a r t ic u la r ly  
d a n g e ro u s  o p e ra tio n , o r  a t  la rge  s ite s  w i th  m u lt ip le  w o rk  
p a rt ie s  in  th e  E xc lu s io n  Zone. T h e ir  s o le  fu n c t io n  is  to  
re m a in  n e a r h a z a rd o u s  w o rk  a reas, p a r t ia lly  d re s s e d  in  
p ro te c t iv e  gear, re a d y  fo r  fu l l  s u it in g  a n d  im m e d ia te  re s ­
c u e  o f  a n y  e n d a n g e re d  w o rk e r. T h e s e  te a m s  s h o u ld  be 
c a p a b le  o f  a d m in is te r in g  c a rd io p u lm o n a ry  re s u s c ita t io n  
(CPR) and  e m e rg e n c y  f i r s t  a id . O th e r  te a m s  ca n  be  
fo rm e d  fo r  re s p o n d in g  to  c o n ta in m e n t e m e rg e n c ie s  a n d  
f ir e - f ig h t in g  u n t i l  o f fs ite  a s s is ta n c e  a rrive s .

O f f s i t e  P e rs o n n e l

T h e s e  m a y  in c lu d e  in d iv id u a l e x p e rts  s u c h  as  m e te o ro lo ­
g is ts  o r  to x ic o lo g is ts  (see Tab le  1 2 -2 ), a nd  re p re s e n ta tiv e s  
o r  g ro u p s  f ro m  lo c a l, s ta te ; a n d  fe d e ra l o rg a n iz a tio n s  
o f fe r in g  rescue ; response ; o r  s u p p o r t  (see  Tab le  1 2 -3  fo r  a  
lis t in g  o f  ty p ic a l o rg a n iz a tio n s ). A s  p a rt o f  a d v a n c e  p la n ­
n in g , s ite  p e rs o n n e l s h o u ld :

•  M a ke  a rra n g e m e n ts  w i th  in d iv id u a l e x p e rts  to  p ro v id e  
g u id a n c e  as ne e de d .

•  M a ke  a rra n g e m e n ts  w i th  th e  a p p ro p r ia te  a g e n c ie s  
le g . ,  lo c a l f ir e  d e p a r tm e n t, s ta te  e n v iro n m e n ta l 
agency , EPA re g io n a l o f f ic e )  fo r  s u p p o r t.

•  A le r t  th e s e  a u th o r it ie s  to  th e  ty p e s  o f  e m e rg e n c ie s  
th a t  m a y  a r is e

•  D e te rm in e  th e ir  e s t im a te d  re s p o n s e  t im e  a n d  
reso u rce s .

Table 1 2 -3 . E xa m p le s  o f  A g e n c ie s  a n d  G ro u p s  In v o lv e d  in  
E m e rg e n c ie s

AGENCY OR GROUP RESCUE" RESPONSE» SUPPORT*

FEDERAL 

A rm y Corps o f Engineers 
Coast Guard«1 
Departm ent o f Defense*
Departm ent o f 'fransportation 
Environmental Protection 

Agency (EflfcH 
Federal Aviation Adm inistra­

tio n  (FAA)
Federal Emergency Manage­

m ent Agency (FEMA)
National Ins titu te  fo r 

Occupational Safety and 
Health (NIOSH I 

Occupational Safety and 
Health Adm in istration 
(OSHA)

STATE

Civil Defense 
Departm ent o f Health 
Departm ent o f Labor 
Environmental Agency 
O ffice  o f the A tto rney 

General
State Police •

LOCAL 

Am bulance and rescue 
services •

Cleanup con tracto r •
Disposal companies •
Fire departm ent •
Hospital
Police •
Red Cross 
Salvation A rm y
Transporters
U tility  companies (e lec tric  

gas, water, phone)

•Rescue -  extrica ting  and for providing on-the-spot emergency 
trea tm ent to  v ic tim s.

»Response *  con tro lling  and stabilizing hazardous conditions. 
cSupport =  providing technical assistance e q u ipm en t and/or 
resources.

*Th is agency may provide an On-Scene Coordinator (OSC), 
depending on the  ju risd ic tion .

•  Id e n t ify  b a c k u p  fa c il it ie s .

•  P ro v id e  tra in in g  a n d  in fo rm a t io n  a b o u t h a za rd s  o n  
s ite  a n d  s p e c ia l p ro c e d u re s  fo r  h a n d lin g  th e m .

•  E s ta b lish  a c o n ta c t  p e rs o n  a nd  m e a n s  o f  n o t if ic a t io n  
a t  e a c h  agency.

F e d e ra l R e s p o n s e  O r g a n iz a t io n s

S ite  e m e rg e n c ie s  in v o lv in g  s ig n if ic a n t  c h e m ic a l re leases  
s h o u ld  be  c o o rd in a te d  w ith  fe d e ra l re s p o n s e  o rg a n iz a ­
t io n s . T h e  fe d e ra l g o v e rn m e n t h a s  e s ta b lis h e d  a  N a tio n a l 
C o n tin g e n c y  P lan  (NCP) to  p ro m o te  th e  c o o rd in a t io n  a n d  
d ire c t io n  o f  fe d e ra l a n d  s ta te  re s p o n s e  s y s te m s , a n d  t o  
e n c o u ra g e  th e  d e v e lo p m e n t o f  lo c a l g o v e rn m e n t a n d  p r i­
v a te  c a p a b ilit ie s  to  h a n d le  c h e m ic a l e m e rg e n c ie s  in v o lv ­
in g  c h e m ic a l re leases .
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To im p le m e n t th e  NCP, a  n a t io n a l o rg a n iz a tio n  w a s  e s ta b ­
lis h e d , in c lu d in g  a  N a tio n a l R esp o n se  le a rn  (NRT), a  n e t­
w o rk  o f  R e g io n a l R e sp o n se  le a rn s  (RRXs), a c a d re  o f  
O n -S ce n e  C o o rd in a to rs  (O S C s), a n d  a N a tio n a l R e sp o n se  
C e n te r  (N R C ). T h e  N R C  is  th e  n a tio n a l te rm in a l p o in t  fo r  
re c e ip t o f  n o t if ic a t io n  o f  s ig n if ic a n t c h e m ic a l re leases , 
a n d  th e  O S C s a re  th e  in te r fa c e  b e tw e e n  th e  o n s ite  p e r­
s o n n e l a n d  th e  fe d e ra l re s p o n s e  o rg a n iz a tio n s . T h e  O S C  
is  th e  fe d e ra l o f f ic ia l re s p o n s ib le  fo r  e n s u rin g  th a t  n e c e s ­
s a ry  re s p o n s e  a c t io n s  a re  ta k e n  to  p ro te c t  th e  p u b lic  a n d  
th e  e n v iro n m e n t f ro m  th e  e f fe c ts  a t  a c h e m ic a l re lease . 
M a n y  fe d e ra l a g e n c ie s  have  s p e c if ic  te c h n ic a l e x p e rtis e  
w h ic h  is  a va ila b le  to  a s s is t th e  O S C

I f  a s ig n if ic a n t  c h e m ic a l re lease  o c c u rs  a t a h a za rd o u s  
w a s te  s ite ; th e  N a tio n a l R esp o n se  C e n te r in  W a s h in g to n , 
D U ,  s h o u ld  be  c o n ta c te d  (Te lephone : 8 0 0 -4 2 4 -8 8 0 2 ) .  
T h e  N R C  w i l l  a c t iv a te  fe d e ra l re sp o n se  u n d e r  th e  N a tio n a l 
C o n tin g e n c y  R a n .

T r a i n i n g

S in c e  im m e d ia te ; in fo rm e d  re sp o n se  is  e s s e n tia l in  an  
e m e rg e n cy , a ll s ite  p e rs o n n e l a n d  o th e rs  e n te r in g  th e  s ite  
(v is ito rs , c o n tra c to rs , o f fs ite  e m e rg e n c y  re s p o n s e  g ro u p s , 
o th e r  a g e n c y  re p re s e n ta tiv e s ) m u s t have  s o m e  leve l o f  
e m e rg e n c y  tra in in g . A n y  tra in in g  p ro g ra m  sh o u ld :

•  R e la te  d ire c t ly  to  s ite -s p e c if ic , a n t ic ip a te d  s itu a t io n s .

•  Be b r ie f  a n d  re p e a te d  o fte n .

•  Be re a lis tic  a n d  p ra c tic a l.

•  P ro v id e  an  o p p o r tu n ity  fo r  s p e c ia l s k ills  to  be  
p ra c t ic e d  reg u la rly .

•  F ea tu re  d r ills  f r e q u e n t ly  (e g ., s ite -s p e c if ic  m o c k  
re s c u e  o p e ra tio n s ).

•  E nsure  th a t  tra in in g  re c o rd s  a re  m a in ta in e d  in  a t ra in ­
in g  lo g b o o k .

E ve ryo n e  e n te r in g  th e  s ite  m u s t b e  m a d e  a w a re  o f  th e  
h a za rd s  a n d  o f  h a za rd o u s  a c t io n s  w h ic h  a re  fo rb id d e n  o r  
s h o u ld  be  a v o id e d  (e g ., s m o k in g ) . T h e y  m u s t a ls o  k n o w  
w h a t  to  d o  in  ca se  o f  a n  e m e rg e n cy .

V is ito rs  s h o u ld  b e  b r ie fe d  o n  b a s ic  e m e rg e n c y  p ro c e d u re s  
s u c h  as  d e c o n ta m in a tio n , e m e rg e n c y  s ig n a ls , a n d  e v a cu a ­
t io n  ro u te s .

P e rsonne l w ith o u t  d e fin e d  e m e rg e n c y  re s p o n s e  ro le s  (eg ., 
c o n tra c to rs , fe d e ra l a g e n c y  re p re s e n ta tiv e s ) m u s t  s t i l l  
re c e iv e  a  leve l o f  tra in in g  th a t  in c lu d e s  a t  a  m in im u m :

•  H aza rd  re c o g n it io n .

•  S ta n d a rd  O p e ra tin g  P rocedures .

•  S ig n a lin g  a n  e m e rg e n c y : th e  a la rm  u se d , h o w  to  
s u m m o n  he lp , w h a t  in fo rm a t io n  to  g iv e  a n d  w h o  to  
g iv e  i t  to .

•  E v a c u a tio n  ro u te s  a n d  re fu g e s .

•  T h e  p e rs o n  o r  s ta t io n  to  re p o r t to  w h e n  a n  a la rm  
so u n d s .

O n s ite  e m e rg e n c y  p e rs o n n e l, w h o  have  e m e rg e n c y  ro le s  
in  a d d it io n  to  th e ir  o rd in a ry  d u tie s , m u s t have  a th o ro u g h  
n d e rs ta n d in g  o f  e m e rg e n c y  re s p o n s e  T ra in ing  s h o u ld  be

d ire c t ly  re la te d  t o  th e ir  s p e c if ic  ro le s  a n d  s h o u ld  in c lu d e  
s u b je c ts  s u c h  as:

•  E m e rg e n cy  c h a in -o f-c o m m a n d .

•  C o m m u n ic a t io n  m e th o d s  a n d  s ig n a ls .

•  H o w  t o  c a ll fo r  he lp .

•  E m e rg e n cy  e q u ip m e n t a n d  its  use.

•  E m e rg e n cy  e v a c u a tio n  w h ile  w e a r in g  p ro te c t iv e  
e q u ip m e n t.

•  R e m o v in g  in ju re d  p e rs o n n e l f r o m  e n c lo s e d  sp a ce s .

•  O f fs ite  s u p p o r t  a n d  h o w  to  u s e  i t .

T h e s e  p e rs o n n e l s h o u ld  o b ta in  c e r t i f ic a t io n  in  f i r s t  a id  a n d  
C PR , a n d  p ra c t ic e  t r e a tm e n t  te c h n iq u e s  reg u la rty , w i th  an  
e m p h a s is  o n :

•  R e c o g n iz in g  a n d  t re a t in g  c h e m ic a l a nd  p h y s ic a l 
in ju r ie s .

•  R e c o g n iz in g  a n d  tre a t in g  h e a t a n d  c o ld  s tre ss .

O f fs ite  e m e rg e n c y  p e rs o n n e l s u c h  a s  lo c a l f ire f ig h te rs  a n d  
a m b u la n c e  c re w s  o f te n  a re  f i r s t  re s p o n d e rs  a n d  ru n  a  r is k  
o f  a c u te  haza rd  e x p o s u re  e q u a l to  th a t  o f  a n y  o n s rte  
w o rk e r . T h e s e  p e rs o n n e l s h o u ld  b e  in fo rm e d  o f  w a y s  t o  
re c o g n iz e  a n d  d e a l e f fe c t iv e ly  w i th  o n s ite  haza rd s . L a ck  
o f  in fo rm a t io n  m a y  in a d v e r te n t ly  w o rs e n  a n  e m e rg e n c y  
b y  im p ro p e r  a c t io n s  (e g ., s p ra y in g  w a te r  o n  a  w a te r -  
re a c tiv e  c h e m ic a l a n d  c a u s in g  a n  e x p lo s io n ). In a d e q u a te  
k n o w le d g e  o f  th e  o n s ite  e m e rg e n c y  c h a in -o f-c o m m a n d  
m a y  ca u s e  c o n fu s io n  a n d  d e la ys . S ite  m a n a g e m e n t 
s h o u ld , a t  a m in im u m , p ro v id e  o f fs ite  e m e rg e n c y  p e r­
s o n n e l w i th  in fo rm a t io n  a b o u t:

•  S ite -s p e c if ic  hazards.

•  A p p ro p r ia te  re s p o n s e  te c h n iq u e s .

•  S ite  e m e rg e n c y  p ro c e d u re s .

•  D e c o n ta m in a t io n  p ro c e d u re s .

E m e r g e n c y  R e c o g n i t i o n  a n d  P r e v e n t i o n

O n  a  d a y -to -d a y  b a s is , in d iv id u a l p e rs o n n e l s h o u ld  be  
c o n s ta n t ly  a le r t  fo r  in d ic a to rs  o f  p o te n t ia l ly  h a za rd o u s  
s itu a t io n s  a n d  fo r  s ig n s  a n d  s y m p to m s  in  th e m s e lv e s  a n d  
o th e rs  th a t  w a rn  o f  h a z a rd o u s  c o n d it io n s  a n d  e x p o s u re s . 
R ap id  re c o g n it io n  o f  d a n g e ro u s  s itu a t io n s  c a n  a v e rt an  
e m e rg e n cy . B e fo re  d a ily  w o rk  a s s ig n m e n ts , re g u la r  m e e t*  
in g s  s h o u ld  be  h e ld . D is c u s s io n  s h o u ld  in c lu d e :

•  Tasks t o  b e  p e rfo rm e d .

•  T im e  c o n s tra in ts  (e g ., re s t b reaks , a ir  ta n k  c h a n g e s ).

•  H a za rd s  th a t  m a y  b e  e n c o u n te re d , in c lu d in g  th e ir  
e f fe c ts ,  h o w  to  re c o g n iz e  s y m p to m s  o r  m o n ito r  
th e m , c o n c e n tra t io n  lim its , o r  o th e r  d a n g e r  s ig n a ls .

•  E m e rg e n cy  p ro ce d u re s .

A f te r  d a ily  w o rk  a s s ig n m e n ts , a  d e b r ie f in g  s e s s io n  s h o u ld  
b e  h e ld  to  re v ie w  w o rk  a c c o m p lis h e d  a n d  p ro b le m s  
o b s e rv e d .

C o m m u n i c a t i o n s

In  a n  e m e rg e n cy , c ru c ia l m e s s a g e s  m u s t  b e  c o n v e y e d  
q u ic k ly  a n d  a c c u ra te ly . S ite  s ta f f  m u s t b e  a b le  to  c o m m u ­
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n ic a te  in fo rm a tio n  s u c h  as th e  lo c a t io n  o f  in ju re d  p e rso n * 
n e l, o rd e rs  to  e v a c u a te  th e  s ite , and  n o t ic e  o f  b lo c k e d  
e v a c u a tio n  ro u te s , even  th ro u g h  n o ise  a n d  c o n fu s io n . 
O u ts id e  s u p p o r t  s o u rc e s  m u s t be  re a ch e d , h e lp  o b ta in e d , 
a n d  m e a su re s  fo r  p u b lic  n o t if ic a t io n  e n su re d , i f  n e c e s ­
sary. To d o  th is ,  a  s e p a ra te  s e t o f  in te rn a l e m e rg e n c y  s ig ­
n a ls  s h o u ld  b e  d e v e lo p e d  a nd  re h e a rse d  da ily . E x te rn a l 
c o m m u n ic a t io n  s y s te m s  a nd  p ro c e d u re s  s h o u ld  be  c le a r 
a n d  a c c e s s ib le  t o  atl w o rk e rs .

Tab le  1 2 -4 . S a m p le  In te rn a l E m e rg e n cy  C o m m u n ic a tio n  
S ig n a ls

DEVICES* AND 
SIGNALS EXAMPLE

Radio (citizen's band or FM) 
Noisemakers, including:

Bell
Compressed air horn
Megaphone
Siren
Whistle

Visual signal, including: 
Hand signals 
W hole body movements

Established code words.

One long blast: Evacuate area by 
nearest emergency exit.

Two short blasts: Localized problem 
(not dangerous to  workers).

Two long blasts: all clear.

Hand d u tch ing  throat: O ut of a ir/ 
can 't breathe.

Hands on top  o f head: Need 
assistance

I n te r n a l  C o m m u n ic a t io n s

In te rn a l e m e rg e n c y  c o m m u n ic a t io n  s y s te m s  a re  u se d  to  
a le r t  w o rk e rs  to  d a n ge r, c o n v e y  s a fe ty  in fo rm a tio n , a n d  
m a in ta in  s ite  c o n tro l.  A n y  e f fe c t iv e  s y s te m  o r  c o m b in a *  
t io n  m a y  be  e m p lo ye d . R a d io s  o r  f ie ld  te le p h o n e s  are  
o f te n  u se d  w h e n  w o rk  te a m s  are fa r  f ro m  th e  C o m m a n d  
P ost. A la rm s  o r  s h o r t  c le a r  m e ssa g e s  c a n  b e  co n v e y e d  b y  
a u d ib le  s ig n a ls , e g .,  b u llh o rn s , m e g a p h o n e s , s ire n s , be lls , 
w h is t le s ,  o r  v is u a l s ig n a ls  s u c h  as  c o lo re d  f la g s , fla re s , 
lig h ts , a n d  h a n d  o r  w  ho i e -b o d y  m o v e m e n ts . T h e  p r im a ry  
s y s te m  m u s t have  a b a cku p . For e x a m p le  h a n d  s ig n a ls  
m a y  be  u se d  as  a b a c k u p  i f  ra d io  c o m m u n ic a t io n s  fa il.
A l l  in te rn a l s y s te m s  s h o u ld  be:

•  C le a rly  u n d e rs to o d  b y  a ll p e rso n n e l.

•  C h e cke d  a n d  p ra c t ic e d  da ily .

•  In tr in s ic a lly  sa fe  (spa rk -fre e ).

A  sp e c ia l s e t  o f  e m e rg e n c y  s ig n a ls  s h o u ld  b e  s e t up i 
T h e s e  s h o u ld  be :

•  D if fe re n t f ro m  o rd in a ry  s ig n a ls .

•  B r ie f a n d  e xa c t.

•  L im ite d  in  n u m b e r s o  th a t  th e y  a re  e a s ily  
rem e m b e re d .

E xa m p le s  in c lu d e : s to p , e v a c u a te  he lp , a ll c le a r. A n y  s e t 
o f  s ig n a ls  m a y  b e  u se d  to  c o n v e y  th e s e  m e ssa g e s  as  lo n g  
as  a ll p e rs o n n e l u n d e rs ta n d  th e ir  m e a n in g . See Tab le  1 2 -4  
f o r  exa m p le s .

W h e n  d e s ig n in g  a n d  p ra c t ic in g  c o m m u n ic a t io n  s y s te m s , 
re m e m b e r th a t :

•  B a ckg ro u n d  n o ise  o n  s ite  w i l l  in te r fe re  w i th  ta lk in g  
a n d  lis te n in g .

•  W e a rin g  p e rs o n a l p ro te c t iv e  e q u ip m e n t w i l l  im p e d e  
h e a rin g  a n d  l im it  v is io n  (e g ., th e  a b il ity  to  re c o g ­
n ize  h a n d  a nd  b o d y  s ig n a ls ).

•  In e xp e rie n ce d  ra d io  u se rs  m a y  n e e d  p ra c t ic e  in  
s p e a k in g  c lea rly .

E x te r n a l C o m m u n ic a t io n s

O ffs ite  s o u rc e s  m u s t b e  c o n ta c te d  to  g e t  a s s is ta n c e  o r  to  
in fo rm  o f f ic ia ls  a b o u t h a za rd o u s  c o n d it io n s  th a t  m a y  
a f fe c t  p u b lic  o r  e n v iro n m e n ta l sa fe ty . T h e  te le p h o n e  is  th e  
m o s t  c o m m o n  m o d e  o f  o f fs ite  c o m m u n ic a t io n ; p h o n e  
h o o k -u p s  a re  c o n s id e re d  a n e c e s s ity  a t a ll b u t  th e  m o s t 
re m o te  s ite s .

•  T h e  N a tio n a l R e sponse  C e n te r  (NRC) (Te lephone: 
8 0 0 -4 2 4 -8 8 0 2 )  s h o u ld  b e  c o n ta c te d  in  th e  e v e n t 
o f  a  s ig n if ic a n t c h e m ic a l re le a s e  T h e  N R C  w il l  
c o n ta c t  th e  a p p ro p r ia te  fe d e ra l O n -S ce n e  C o o r­
d in a to r .

Thum bs up: OK/1'm a lrigh t/
I understand.

Thumbs down: N o/negative

Grip partner's w r is t or both  hands 
around partner's w a ist: Leave 
area immediately.

"A ll devices and equipm ent used in the Exclusion and Contam ina­
tio n  Reduction Zones m ust be in trinsica lly safe and no t capable 
o f sparking.

•  A ll p e rs o n n e l m u s t be  fa m il ia r  w ith  th e  p ro to c o l 
(p h o n e  n u m b e r o r  e m e rg e n c y  c o d e  c o n ta c t  p e r­
s o n ) fo r  c o n ta c t in g  p u b lic  e m e rg e n c y  a id  te a m s  
s u c h  as f ire  d e p a r tm e n ts , a m b u la n c e  u n its , and  
h o s p ita ls .

•  I f  th e re  is  n o  s ite  te le p h o n e  s y s te m , a ll p e rso n n e l 
m u s t k n o w  th e  lo c a t io n  o f  th e  n e a re s t p u b lic  te le ­
p h o n e  A  s u p p ly  o f  te le p h o n e  ch a n g e  and  th e  
n e c e s s a ry  p h o n e  n u m b e rs  m u s t be  re a d ily  
a v a ila b le

S i t e  M a p p i n g

D e ta ile d  in fo rm a t io n  a b o u t th e  s ite  ts  e s s e n tia l fo r  a d ­
v a n c e  p la n n in g . For th is  p u rp o s e  a s ite  m a p  is  a v a lu a b le  
to o l.  I t  se rve s  as  a g ra p h ic  re co rd  o f  th e  lo c a t io n s  and  
ty p e s  o f  haza rds , a re fe re n ce  s o u rc e  a nd  a m e th o d  o f  
d o c u m e n ta t io n . T h is  m a p  c a n  be  a d u p lic a te  o f  th e  o n e  
d e v e lo p e d  fo r  th e  S ite  S a fe ty  P lan (see C h a p te r  3 ), b u t  i t  
s h o u ld  fo c u s  o n  p o te n t ia l a reas  w h e re  e m e rg e n c ie s  m ay  
d e v e lo p  P ins  a n d  c o lo re d  f la g s  c a n  be  used  to  m a rk  
c h a n g e s  in  p e rs o n n e l d e p lo y m e n t, ha za rd  areas, and  
e q u ip m e n t lo c a tio n s . T h e  m a p  s h o u ld  h ig h lig h t:

•  H azard  areas, e s p e c ia lly  p o te n t ia l ID LH  c o n d it io n s .

•  S ite  te rra in : to p o g ra p h y , b u ild in g s , ba rrie rs .

•  E v a c u a tio n  ro u te s .

•  S ite  a c c e s s ib ility  b y  la n d , sea, a nd  air.

•  W o rk  c re w  lo c a tio n s .

•  C h a n g es  (e g ., w o rk  a c t iv it ie s , v a n d a lis m , a c c id e n ts ) .

•  O ffs ite  p o p u la t io n s  o r  e n v iro n m e n ts  a t  p o te n t ia l r isk .

T h e  m a p  c a n  be  u se d  fo r  p la n n in g  a n d  tra in in g . I t  c a n  
s e rv e  as  a b a s is  fo r  d e v e lo p in g  p o te n t ia l e m e rg e n c y  
s c e n a rio s  a n d  a lte rn a tiv e  re s p o n s e  s tra te g ie s .
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W h e n  a n  e m e rg e n c y  o c c u rs , th e  p ro b le m  a reas  s h o u ld  be  
p in p o in te d  o n  th e  m ap . P e rt in e n t in fo rm a t io n —s u c h  a s  
w e a th e r  a n d  w in d  c o n d it io n s , te m p e ra tu re , a n d  fo re c a s t 
— s h o u ld  b e  a d d e d . T h e  m a p  c a n  th e n  b e  u se d  to  d e s ig n  
th e  e m e rg e n c y  p la n , e g .,  t o  d e f in e  zo n e s ; d e te rm in e  
e v a c u a tio n  ro u te s ; a n d  id e n t ify  e m e rg e n c y  f irs t-a id , 
d e c o n ta m in a tio n , a n d  C o m m a n d  P o s t s ta t io n s . W h e n  
u s in g  th e  m a p  fo r  s u c h  p u rp o s e s , th e  a c c u ra c y  o f  th e  
d a ta  o b ta in e d  a n d  th e  p o te n t ia l fo r  o ve r- o r  u n d e re s t im a t­
in g  a  ha za rd  s h o u ld  b e  c o n s id e re d .

E ven  i f  th e  e m e rg e n c y  d e v e lo p s  s o  fa s t  t h a t  th e  m a p  c a n ­
n o t  b e  u s e d  f o r  o n - th e -s p o t p la n n in g , p r io r  fa m il ia r ity  w i th  
i t  w i l l  a id  in  m a k in g  in fo rm e d  d e c is io n s .

S a f e  D i s t a n c e s  a n d  R e f u g e s

S a fa  D is ta n c e s

N o  s in g le  re c o m m e n d a tio n  c a n  be  g iv e n  fo r  e v a c u a tio n  o r  
s a fe  d is ta n c e s  b e ca u se  o f  th e  w id e  v a r ie ty  o f  h a za rd o u s  
s u b s ta n c e s  a n d  re lea se s  fo u n d  a t  s ite s . For e x a m p le  a  
" s m a l l "  c h lo r in e  le a k  m a y  c a ll fo r  a n  is o la t io n  d is ta n c e  o f  
o n ly  140 fe e t  (43 m e te rs ), w h ile  a  " la r g e "  le a k  m a y  
re q u ire  a n  e v a c u a tio n  d is ta n c e  o f  1 m ile  (1.6  k ilo m e te rs )  
o r  m o re  d e p e n d in g  o n  th e  w in d  d ire c t io n  [1].

S a fe  d is ta n c e s  c a n  o n ly  be  d e te rm in e d  a t  th e  t im e  o f  an  
e m e rg e n cy , b a se d  o n  a  c o m b in a tio n  o f  s ite -  a n d  in c id e n t-  
s p e c if ic  fa c to rs . H o w e ve r, p la n n in g  a nd  o u t lin in g  p o te n t ia l 
e m e rg e n c y  s c e n a rio s  w i l l  h e lp  fa m ilia r iz e  p e rs o n n e l w i th  
p o in ts  to  c o n s id e r. F a c to rs  th a t  in f lu e n c e  s a fe  d is ta n c e s  
in c lu d e :

•  T h e  to x ic o lo g ic a l p ro p e r t ie s  o f  th e  su b s ta n ce .

•  T h e  p h y s ic a l s ta te  o f  th e  su b s ta n ce .

•  T h e  q u a n t i ty  re leased .

•  T h e  ra te  o f  re le a s e

•  T h e  m e th o d  o f  re le a s e

•  T h e  v a p o r  p re ssu re  o f  th e  s u b s ta n c e

•  V a p o r d e n s ity  re la tiv e  to  air.

•  W in d  s p e e d  a n d  d ire c tio n .

•  A tm o s p h e r ic  s ta b ility .

•  T h e  h e ig h t  o f  re le a s e

•  A ir  te m p e ra tu re  a n d  te m p e ra tu re  c h a n g e  w ith  
a l t i tu d e

•  Loca l to p o g ra p h y  (e g ., b a rr ie rs  m a y  e n h a n c e  o r  
re ta rd  a  c lo u d  o r  p lu m e  a n d  a t te n tu a te  a  b la s t) .

P u b l ic  E v a c u a t io n

I f  a n  in c id e n t m a y  th re a te n  th e  h e a lth  o r  s a fe ty  o f  th e  s u r­
ro u n d in g  c o m m u n ity , th e  p u b lic  w i l l  n e e d  to  be  in fo rm e d  
a n d  p o s s ib ly  e v a c u a te d  f r o m  th e  a rea . S ite  m a n a g e m e n t 
s h o u ld  p la n  fo r  th is  in  c o o rd in a t io n  w ith  th e  a p p ro p r ia te  
lo c a l,  s ta te  a n d  fe d e ra l g ro u p s , s u c h  as th e  Federa l E m e r­
g e n c y  M a n a g e m e n t A g e n cy , th e  C iv il D e fe n s e  c o u n ty  
s h e r if f ,  lo c a l ra d io  a n d  te le v is io n  s ta t io n s ,  m u n ic ip a l t ra n s ­
p o r ta t io n  s y s te m s . N a tio n a l G u a rd , a n d  p o l ic e

R e fu g e s  ( S a fe ty  S ta t io n s )

O n s ite  re fu g e s  (s a fe ty  s ta t io n s )  c a n  b e  s e t u p  fo r  lo c a l­
ized  e m e rg e n c ie s  th a t  d o  n o t  re q u ire  s ite  e v a c u a tio n . 
T h e s e  re fu g e s  s h o u ld  o n ly  be  u s e d  fo r  e s s e n tia l ne e ds , 
s u c h  as  s h o r t  re s t b re a ks , e m e rg e n c y  re s p o n s e  s tra te g y  
m e e tin g s , o r  te m p o ra ry  re l ie f d u r in g  m ild  ca s e s  o f  m u s c le  
s tra in  a n d  h e a t s tre s s . T h e  re fu g e  s h o u ld  be  lo c a te d  in  a  
re la t iv e ly  s a fe  b u t  n o t  n e c e s s a r ily  " c le a n "  a rea , e g .,  
a lo n g  th e  u p w in d  fe n c e  lin e  in  s p e c ia lty  c le a re d  p la c e s  o r  
o n  th e  p e rip h e ry  o f  th e  E x c lu s io n  Z o n e 1 T h e  re fu g e  
s h o u ld  n e v e r be  u s e d  fo r  a c t iv it ie s  s u c h  as  e a tin g , d r in k ­
in g , o r  a ir  c h a n g e s . T yp ica l ite m s  lo c a te d  in  a  re fu g e  a rea  
in c lu d e :

•  A  s it t in g / re s t in g  a rea  th a t  s h o u ld  b e  sh a d e d  'rf 
p o s s ib le

•  W a te r  f o r  d e c o n ta m in a tio n .

•  W in d  in d ic a to r.

•  C o m m u n ic a t io n  s y s te m  w ith  th e  C o m m a n d  P ost.

•  F irs t-a id  su p p lie s , e g .,  e ye w a sh , s tre tc h e r , b la n k e t.

•  S p e c ia l m o n ito r in g  d e v ic e s  (e g ., e x tra  d e te c to r  tu b e s  
a n d  p e rs o n a l m o n ito rs ) .

•  B o lt  c u tte rs .

•  F ire  e x tin g u is h e rs .

•  H a n d  to o ls .

O th e r  re fu g e s  c a n  b e  s e t  u p  in  th e  S u p p o r t Z o n e  o r  in  th e  
c a s e  o f  s ite -w id e  e v a c u a tio n s , o f fs ite  a t  th e  s a fe  e x it  d e s ­
t in a t io n .  T h e s e  w i l l  p ro v id e  fo r  e m e rg e n c y  n e e d s  s u c h  as 
f i r s t  a id  fo r  in ju re d  p e rs o n n e l, d e a n  d ry  c lo th in g  a n d  w a s h  
w a te r  fo r  c h e m ic a l e x p o s u re  v ic t im s , a n d  c o m m u n ic a ­
t io n s  w i t h  th e  C o m m a n d  P o s t  In  a  s ite w id e  e v a c u a tio n , 
th e y  c a n  b e  u se d  to  h o u s e  e v a c u a tio n  e x it  e q u ip m e n t, 
th e re b y  re d u c in g  s e c u r ity  p ro b le m s . T h e s e  re fu g e s  s h o u ld  
b e  s to c k e d  w i t h  s u c h  ite m s  as:

•  D e c o n ta m in a tio n  su p p lie s .

•  O x y g e n  a n d /o r  a ir.

•  Water.
•  S p e c ia l te s t in g  e q u ip m e n t (e g ., p H  paper, cy a n id e  

p a p e r).

•  F irs t-a id  su p p lie s .

•  C o m m u n ic a t io n  s y s te m .

S i t e  S e c u r i t y  a n d  C o n t r o l

In  an  em e rg e n cy , th e  P ro je c t Team  Leader (o r  d e s ig n a te d  
re p re s e n ta tiv e )  m u s t k n o w  w h o  is  o n  s ite  a n d  m u s t be  
a b le  to  c o n tro l th e  e n try  o f  p e rs o n n e l in to  th e  h a za rd o u s  
a re a s  t o  p re v e n t a d d it io n a l in ju ry  a n d  exposure . O n ly  
n e c e s s a ry  re s c u e  and  re s p o n s e  p e rs o n n e l s h o u ld  be  
a llo w e d  in to  th e  E x c lu s io n  Z o n e

O n e  c o n tro l te c h n iq u e  is  a  c h e c k p o in t  o r  se ries  o f  c h e c k ­
p o in ts  th ro u g h  w h ic h  a ll p e rs o n n e l e n te r in g  o r  e x it in g  th e

’ In an emergency, as in  da ily  w o rk  activ ities, the  r ite  is d ivided 
in to  three areas: Exclusion (contam inated) Zone  Contam ination 
Reduction Zone  and Support (clean) Zone (see Chapter 9, Site 
Controls.
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t i t a  m u s t p a ss , a « . ,  a  S u p p o r t Z o n e  c h e c k p o in t  a n d  a n  
E x c lu s io n  Z o n e  c h e c k p o in t .  Id e n t if ic a t io n  o r  a u th o r iz a t io n  
m u s t  be  p re s e n te d  to  a  C h e c k p o in t C o n tro l M a n a g e r, w h o  
re c o rd s  e a c h  p e rs o n 's :

•  N a m e  (and  a f f i l ia t io n  i f  o f fs i te  p e rso n n e l) .

•  S ta tu s  (in  o r  o u t) .

•  T im e  o f  e n try .

•  A n t ic ip a te d  e x it  t im e

•  Z o n e s  o r  a re a s  to  be  e n te re d .

•  Team  o r  " b u d d y . "

•  Task b e in g  p e rfo rm e d .

•  L o c a tio n  o f  ta s k .

•  P ro tec t iv e  e q u ip m e n t w o rn ;  a ir  t im e  le ft .

•  R e scu e  a n d  re s p o n s e  e q u ip m e n t u sed .

T h e  e m e rg e n c y  a re a  C h e c k p o in t C o n tro l M a n a g e r s h o u ld  
in fo rm  th e  P ro je c t Team  Leader i f  a p e rs o n  re m a in s  in  th e  
e m e rg e n c y  a rea  b e y o n d  h is  o r  h e r  a n t ic ip a te d  e x it  t im e

P e rs o n a l L o c a to r  S y s te m s

In  a n  e m e rg e n cy , i t  is  v ita l fo r  th e  P ro je c t le a rn  Leader (o r  
d e s ig n e e ) a n d  re s c u e  p e rs o n n e l to  ra p id ly  d e te rm in e  
w h e re  w o rk e rs  a re  lo c a te d  a n d  w h o  m a y  be  in ju re d . A  
p a s s iv e  lo c a to r  s y s te m  ( ije ,  a  w r i t te n  reco rd  o f  th e  lo c a ­
t io n  o f  a ll p e rs o n n e l o n  s ite  a t  a n y  t im e )  c o u ld  b e  u s e d  t o  
h e lp  f in d  p e rs o n n e l in  a n  e m e rg e n cy . A n y  s u c h  s y s te m  
s h o u ld  be :

•  G ra p h ic  (s u c h  as  a  d ra w in g  w ith  a w r i t te n  key).

•  R o u g h ly  d ra w n  t o  s c a le  w ith  th e  sca le  a n d  v is ib le  
la n d m a rk s  in c lu d e d .

•  K e p t c u rre n t.

•  E asy t o  lo c a te

•  S to re d  o u ts id e  th e  E x c lu s io n  Z o n e

A  g o o d  p a ss ive  lo c a to r  s y s te m  is  a  s ite  m a p  w i t h  f la g s  o r  
c o lo r-h e a d e d  p in s  id e n t ify in g  e a c h  w o rk e r .

A c t iv e  lo c a to r  s y s te m s  c a n  a ls o  b e  u se d . T h e s e  a re  w o rn  
o r  c a rr ie d  b y  in d iv id u a l p e rs o n n e l, a n d  a re  a c t iv a te d  b y  
a c t io n s  s u c h  a s  f l ip p in g  a  s w itc h ,  a d e c re a se  in  a ir  s u p p ly , 
o r  a  fa ll.  T h e y  have  th e  a d v a n ta g e  o f  p re c is e ly  lo c a t in g  
In d iv id u a ls .

E v a c u a t i o n  R o u t e s  a n d  P r o c e d u r e s

A  seve re  e m e rg e n cy , s u c h  as  a  f ir e  o r  e x p lo s io n , m a y  c u t  
w o rk e rs  o f f  f r o m  th e  n o rm a l e x it  n e a r th e  C o m m a n d  Post 
T h e re fo re  a lte rn a te  ro u te s  fo r  e v a c u a tin g  v ic t im s  a n d  
e n d a n g e re d  p e rs o n n e l s h o u ld  b e  e s ta b lis h e d  in  a d v a n c e  
m a rk e d , a n d  k e p t d e a r .  R o u te s  s h o u ld  b e  d ire c te d  
(1) f ro m  th e  E x c lu s io n  Z o n e  th ro u g h  a n  u p w in d  C o n ta m i­
n a t io n  R e d u c tio n  Z o n e  to  th e  S u p p o r t Z o n e  a n d  (2 )  f ro m  
th e  S u p p o r t Z o n e  t o  an  o f fs ite  lo c a t io n  in  case  c o n d it io n s  
n e c e s s ita te  a  g e n e ra ! s ite  e v a c u a tio n . T h e  fo l lo w in g  
g u id e lin e s  w i l l  h e lp  in  e s ta b lis h in g  s a fe  e v a c u a tio n  ro u te s .

•  P lace  th e  e v a c u a tio n  ro u te s  in  th e  p re d o m in a n tly  
u p w in d  d ire c t io n  o f  th e  E xc lu s io n  Z o n e  (A t a  v e ry  
la rg e  s ite , o r  o n e  w i t h  m a n y  o b s ta c le s , s o m e  e x its

m a y  b e  p la c e d  in  th e  d o w n w in d  fe n c e l in e  n o r­
m a lly  a n  u n d e s ira b le  lo c a t io n . I f  th is  is  d o n e  
w o rk e rs  m u s t k n o w  th a t  th e y  a re  n o t  " o u t "  u n t il 
th e y  re a c h  th e  d e s ig n a te d  s a fe ty  a rea .)

•  R un th e  e v a c u a tio n  ro u te s  th ro u g h  th e  C o n ta m in a ­
t io n  R e d u c tio n  Z o n e  E ven i f  th e re  is  n o t  e n o u g h  
t im e  to  p ro c e s s  th e  e va cu e e s  th ro u g h  d e c o n ta m i­
n a t io n  p ro c e d u re s , th e re  s h o u ld  b e  a  m e c h a n is m  
fo r  a c c o u n tin g  fo r  a ll p e rso n n e l.

•  C o n s id e r th e  a c c e s s ib il ity  o f  p o te n t ia l ro u te s , la k e  
in to  a c c o u n t o b s tru c t io n s  s u c h  as  lo c k e d  g a te s , 
tre n c h e s , p its ,  ta n k s , d ru m s , o r  o th e r  b a rr ie rs , a n d  
th e  e x tra  t im e  o r  e q u ip m e n t n e e de d  to  m a n e u v e r 
a ro u n d  o r  th ro u g h  th e m .

•  D eve lo p  tw o  o r  m o re  ro u te s  th a t  lead  to  s a fe  a reas 
a n d  th a t  a re  s e p a ra te  o r  re m o te  f ro m  e a c h  o th e r. 
M u lt ip le  ro u te s  a re  n e c e s s a ry  in  c a s e  o n e  is  
b lo c k e d  b y  a fire , s p ill,  o r  v a p o r  d o u d .  T h e se  
ro u te s  m u s t n o t  o ve rla p  b e ca u se  i f  a c o m m o n  
p o in t  w e re  o b s tru c te d  b y  a f ire  o r  o th e r  e m e r­
g e n cy , a ll in te rs e c t in g  ro u te s  w o u ld  b e  b lo c k e d .

•  M a rk  ro u te s  " s a fe "  o r  " n o t  s a fe "  o n  a d a ily  b a s is  
a c c o rd in g  to  w in d  d ire c t io n  a n d  o th e r  fa c to rs .

•  M a rk  e v a c u a tio n  ro u te s  w ith  m a te r ia ls  s u c h  as 
b a rr ic a d e  ta p e  f la g g in g , o r  t r a f f ic  co n e s . E q u a lly  
im p o r ta n t  m a rk  a reas  th a t  d o  n o t  o f fe r  sa fe  
e s c a p e  o r  th a t  s h o u ld  n o t  b e  u se d  in  an  e m e r­
g ency , s u c h  as  lo w  g ro u n d , w h ic h  c a n  f i l l  w ith  
g a se s  o r  va p o rs , o r  ro u te s  b lo c k e d  b y  n a tu ra l b a r­
r ie rs , s u c h  as  c l i f f s  o r  s tre a m s .

•  C o n s id e r th e  m o b il i ty  c o n s tra in ts  o f  p e rs o n n e l 
w e a r in g  p ro te c t iv e  c lo th in g  a n d  e q u ip m e n t  T h e y  
w i l l  have  d i f f ic u l t y  c ro s s in g  even  s m a ll s tre a m s  
a n d  g o in g  u p  and  d o w n  ba n ks .

P lace  la d d e rs  a c ro s s  a n y  c u t  o r  e x c a v a tio n  th a t  is  
m o re  th a n  3  fe e t  (1 m e te r)  deep. F o r lo n g  c u ts , 
p la c e  la d d e rs  a t  le a s t e v e ry  2 5  fe e t  (7 .5  m e te rs ), 
a n d  fo r  d e e p  c u ts , p la ce  p ly w o o d  o r  p la n k s  o n  to p  
o f  la d d e rs .

P ro v id e  la d d e rs  fo r  ra p id  d e s c e n t f ro m  a reas o r 
s tru c tu re s  e le va te d  m o re  th a n  3  fe e t  (1 m e te r).
U se  o n ly  la d d e rs  c a p a b le  o f  s u p p o r t in g  a 2 5 0 - lb  
(114-kg) lo a d .

S e cu re  la d d e rs  to  p re v e n t s lip p in g .

P lace  s ta n d a rd  d e a te d  ra m p s  ( " c h ic k e n b o a rd " )  
a c ro s s  d itc h e s  and  o th e r  s im ila r  o b s ta c le s . A d d  a 
ra ilin g  and  to e  b o a rd s  i f  th e  b o a rd  is  n a rro w  o r  
s te e p ly  s lo p e d .

C h e c k  th e  to e  and  b o d y  c le a ra n c e  o f  la d d e rs  to  
m a k e  s u re  th a t  p e rs o n n e l w e a r in g  p ro te c t iv e  c lo th ­
in g  a nd  S C B A  c a n  u se  th e m .

C h e c k  th e  c le a ra n ce  o f  a c c e s s  p o rts , s u c h  as 
c ra w ls p a c e s , h a tc h e s , m a n h o le s , a n d  tu n n e ls  to  
m a ke  su re  th a t  p e rs o n n e l w e a rin g  a p ro te c t iv e  
e n s e m b le  c a n  g e t  th ro u g h . In  a n y  c a s e  a cce ss  
p o r ts  s h o u ld  be  a t  le a s t 3  fe e t  (1 m e te r)  in  d ia m e te r  
w h e re  p o s s ib le  (S ta n d a rd  ta n k  m a n w a y s  are  
sm a lle r.)

•  M a ke  e s c a p e  ro u te s  k n o w n  to  a ll w h o  g o  o n  s i te
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F ig u re  12 -1 . D e c is io n  A id  fo r  E m e rg e n cy  D e c o n ta m in a tio n .

D e c o n t a m i n a t i o n

W h e n  p la n n in g  fo r  d e c o n ta m in a t io n  in  m e d ic a l e m e rg e n ­
c ie s , p ro c e d u re s  s h o u ld  b e  d e v e lo p e d  f o r

•  D e c o n ta m in a tin g  th e  v ic t im .

•  P ro te c t in g  m e d ic a l p e rs o n n e l.

•  D is p o s in g  o f  c o n ta m in a te d  p ro te c t iv e  e q u ip m e n t a n d  
w a s h  s o lu t io n s .

T h e s e  a c t iv it ie s  s h o u ld  b e  c o o rd in a te d . T h e  d e c is io n

w h e th e r  o r  n o t  to  d e c o n ta m in a te  a  v ic t im  is  ba se d  o n  th e  
ty p e  a n d  s e v e r ity  o f  th e  i ln e s s  o r  in ju ry  a n d  th e  n a tu re  o f  
th e  c o n ta m in a n t  F o r s o m e  e m e rg e n c y  v ic t im s , im m e d ia te  
d e c o n ta m in a t io n  m a y  b e  a n  e s s e n tia l p a r t  o f  life -s a v in g  
f i r s t  a id . F o r o th e rs , d e c o n ta m in a t io n  m a y  a g g ra v a te  th e  
in ju ry  o r  d e la y  B fe -sa v in g  t r e a tm e n t  I f  d e c o n ta m in a tio n  
d o e s  n o t  in te r fe re  w i t h  e s s e n tia l t r e a tm e n t  i t  s h o u ld  be 
p e rfo rm e d . F ig u re  12*1 is  a  d e c is io n  a id  fo r  e m e rg e n c y  
d e c o n ta m in a t io n .

•  I f  d e c o n ta m in a tio n  c a n  b e  d o n e :
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W a sh , r in se  a n d /o r  c u t  o f f  p ro te c t iv e  c lo th in g  and  
e q u ip m e n t.

•  I f  d e c o n ta m in a tio n  c a n n o t be  d o n e :

W ra p  th e  v ic t im  in  b la n k e ts , p la s tic , o r  ru b b e r to  
re d u c e  c o n ta m in a tio n  o f  o th e r  p e rso n n e l.

A le r t  e m e rg e n c y  a n d  o f fs ite  m e d ic a l p e rs o n n e l to  
p o te n t ia l c o n ta m in a tio n ; in s t ru c t  th e m  a b o u t 
s p e c if ic  d e c o n ta m in a t io n  p ro c e d u re s  i f  ne ce ssa ry . 

S end  a lo n g  s ite  p e rs o n n e l fa m il ia r  w i th  th e  
in c id e n t.

S ee  C h a p te r  9 , Decontamination, fo r  d e ta ils  o n  d e c o n ­
ta m in a t io n  te c h n iq u e s  a n d  p ro ce d u re s .

E q u i p m e n t

In  an  e m e rg e n cy , e q u ip m e n t w i l l  b e  n e c e s s a ry  to  re s c u e  
a n d  t re a t  v ic t im s , to  p ro te c t  re s p o n s e  p e rs o n n e l, and  to  
m it ig a te  h a za rd o u s  c o n d it io n s  o n  s ite  (e g ., t o  c o n ta in  
c h e m ic a ls  o r  f ig h t  f ire s ) . S o m e  re g u la r  e q u ip m e n t c a n  
d o u b le  fo r  e m e rg e n c y  use. B e cause  o f  its  h ig h  c o s t ,  m o s t 
h e a v y  e q u ip m e n t (& g „  b u lld o ze rs , d ru m  m o v e rs , p u m p s ) 
e m p lo y e d  in  e m e rg e n c ie s  w i l l  a lso  b e  u s e d  fo r  re g u la r  
w o rk  a s s ig n m e n ts . A l l  e q u ip m e n t s h o u ld  b e  in  w o rk in g  
o rd e r, fu e le d , a n d  a va ila b le  w h e n  a n  e m e rg e n c y  o c c u rs . 
P ro v id e  s a fe  a n d  u n o b s tru c te d  a cc e s s  fo r  a ll f ir e f ig h t in g  
a n d  e m e rg e n c y  e q u ip m e n t a t  a ll t im e s . C o n s id e r a d o p tin g  
th e  fo llo w in g  w o rk  p ro c e d u re s :

•  R e fu e l a ll h e a v y  e q u ip m e n t w h e n  th e re  is  s t i l l  o n e - 
h a lf  to  o n e -q u a rte r  o f  a ta n k  o f  fu e l le f t .

•  R e q u ire  a ll e q u ip m e n t re p a irs  to  ta k e  p la ce  a t  th e  
t im e  th e  p ro b le m  is  d is c o v e re d .

•  S e p a ra te  tw o  s im ila r  p ie ce s  o f  e q u ip m e n t (a g ., tw o  
fro n t-Jo ad e rs  o r  a b u lld o z e r a n d  a fro m - lo a d e r ) ;  p a rk  
e a c h  a t  a d if fe re n t  s p o t o n  s ite  a n d  d o  n o t  u se  th e m

a t th e  sa m e  t im e  in  a h a za rd o u s  a rea  u n le s s  a b s o ­
lu te ly  n e ce ssa ry . (T h is  w i l l  m in im iz e  th e  p o s s ib il ity  o f  
b o th  p ie ce s  o f  e q u ip m e n t b e in g  d a m a g e d  in  th e  sa m e  
e x p lo s io n  o r  f i r e )

F o r p e rso n a l p ro te c t iv e  e q u ip m e n t:

•  R e fill a ll e m p ty  s e lf-c o n ta in e d  b re a th in g  a p p a ra tu s  
(S C B A ) ta n k s  a n d  p re p a re  th e m  fo r  e m e rg e n c ie s  
im m e d ia te ly  a f te r  n o rm a l u s e

•  S to c k  h ig h e r le ve ls  o f  p ro te c t iv e  e q u ip m e n t th a n  
req u ire d  fo r  a n t ic ip a te d  haza rd s  (a g ., a s ite  w h e re  
Level C  e q u ip m e n t is  n o rm a lly  u se d  [see  Table 8 -6 ]  
s h o u ld  have  Level A  a nd  B e q u ip m e n t a va ila b le  fo r  
e m e rg e n c ie s ).

B a s ic  e q u ip m e n t th a t  s h o u ld  be  a va ila b le  a t  a n y  s ite  is  
l is te d  in  Tab le  12 -5 . S p e c ia l e q u ip m e n t s h o u ld  be  o b ta in e d  
d e p e n d in g  o n  th e  s p e c if ic  ty p e s  o f  e m e rg e n c ie s  th a t  m ay  
o c c u r  a t a p a r t ic u la r  s ite  a nd  th e  c a p a b ilit ie s  o f  b a c k u p  
o f fs ite  p e rs o n n e l. For exam p le , i f  th e  n e a re s t f ire  d e p a r t­
m e n t is  s m a ll a n d  o n ly  c a rr ie s  o n e  b u c k e t o f  fo a m in g  
s o lu t io n  b e ca u se  o f  its  h ig h  c o s t  a n d  s h o r t  s h e lf- life , a 
s ite  m a y  need  to  s to c k  a la rge  q u a n t ity  o f  fo a m . W h e n  
d e te rm in in g  th e  ty p e  and  q u a n t ity  o f  sp e c ia l e q u ip m e n t, 
th e  fo l lo w in g  fa c to rs  s h o u ld  be  c o n s id e re d :

•  T h e  ty p e s  o f  e m e rg e n c ie s  th a t  m a y  a r is a  For e a ch  
em e rg e n cy , c o n s id e r  a p ro b a b le  and  a w o rs t-c a s e  
sce n a rio .

•  T h e  ty p e s  o f  haza rd s  th a t  s ite  p e rs o n n e l m a y  be 
e x p o s e d  to  a n d  th e  a p p ro p r ia te  c o n ta in m e n t, 
m rtig a tiv e , a n d  p ro te c t iv e  m ea su re s .

•  T h e  c a p a b ilit ie s  and  e s tim a te d  re s p o n s e  t im e s  o f  
o f fs ite  e m e rg e n c y  p e rso n n e l.

•  T h e  n u m b e r o f  s ite  p e rs o n n e l w h o  c o u ld  be  v ic ­
t im s  d u r in g  an  em erg e n cy .

•  T h e  p ro b a b le  n u m b e r o f  p e rs o n n e l a va ila b le  fo r  
response .

l a  M e  1 2 -$ . O n s ite  E q u ip m e n t a n d  S u p p lie s  fo r  E m e rg e n cy  R esponse

PERSONAL PROTECTION MEDICAL HAZARD MITIGATION

•  Escape SCBA o r SCBA. w h ich  can 
be brought to  the  v ic tim  to  
replace o r supplem ent his o r her 
SCBA

•  Personal protective equipment 
and clo th ing  specialized for 
know n site  hazards

A ir splints
A ntiseptics

Blankets

Decontam ination so lu tions appropriate 
fo r  onsite chem ical hazards

Emergency eye wash
Emergency showers or wash stations

Ice

Reference books conta in ing basic
first-a id  procedures and in form ation on
trea tm ent o f specific  chemical injuries
ResuscrtatOf

Safety harness
Stretchers

Water, in portable containers

Wire basket litte r (Stokes titter) w h ich  
can be used to  carry a v ic tim  in bad 
w eather and on a d iff ic u lt terrain, a llows 
easy decontam ination o f the v ic tim , and 
is itse lf easy to  decontam inate

•  F ire-fighting equipm ent and supplies

•  Spill-conta inm ent equipment, such 
as absorbents and oil booms

•  Special hazardous-use too ls such as 
remote pneum atic im pact wrenches, 
nonsparking w renches and picks

•  Containers to  hold contam inated 
materials
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Figura 12-2. Emergency Response Operations.
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M e d i c a l  T r e a t m e n t / F i r s t  A i d

In  e m e rg e n c ie s , to x ic  e x p o s u re s  a n d  h a za rd o u s  s itu a t io n s  
th a t  ca u s e  in ju r ie s  a n d  illn e s s e s  w i l l  v a ry  f r o m  s ite  to  s ite . 
M e d ic a ! t re a tm e n t m a y  ran g e  fro m  b a n d a g in g  o f  m in o r  
c u ts  a n d  a b ra s io n s  t o  life -s a v in g  te c h n iq u e s . In  m a n y  
ca se s , e s s e n tia l m e d ic a l h e lp  m a y  n o t  b e  im m e d ia te ly  
ava ilab le : F o r th is  re a so n , i t  is  v ita l t o  t ra in  o n s ite  e m e r­
g e n c y  p e rs o n n e l in  o n - th e -s p o t t re a tm e n t  te c h n iq u e s , t o  
e s ta b lis h  a n d  m a in ta in  te le p h o n e  c o n ta c t  w i t h  m e d ic a l 
e x p e rts  (e g ., to x ic o lo g is ts ) ,  a n d  to  e s ta b lis h  lia is o n s  w ith  
lo c a l h o s p ita ls  a n d  a m b u la n c e  s e rv ic e s . G u id e lin e s  fo r  
e s ta b lis h in g  a n  e m e rg e n c y  m e d ic a l p ro g ra m  a re  d e ta ile d  
in  C h a p te r 5. W h e n  d e s ig n in g  th is  p ro g ra m , th e s e  e sse n ­
t ia l  p o in ts  s h o u ld  be  in c lu d e d :

•  T ra in  a  c a d re  o f  p e rs o n n e l in  e m e rg e n c y  t re a tm e n t  
s u c h  as  f i r s t  a id  and  CPR. T ra in ing  s h o u ld  be 
th o ro u g h , f re q u e n t ly  re p e a te d , a n d  g e a re d  to  
s ite -s p e c if ic  h aza rds .

•  E s ta b lish  lia is o n  w ith  lo c a l m e d ic a l p e rs o n n e l, fo r  
e xa m p le : 2 4 -h o u r  o n -c a ll p h y s ic ia n , m e d ic a l 
s p e c ia lis ts , lo c a l h o s p ita ls , a m b u la n c e  s e rv ic e ; a n d  
p o is o n  c o n tro l c e n te r. In fo rm  a n d  e d u c a te  th e s e  
p e rs o n n e l a b o u t s ite -s p e c if ic  haza rd s  s o  th a t  th e y  
c a n  be  o p t im a lly  h e lp fu l i f  a n  e m e rg e n c y  o c c u rs . 
D e ve lo p  p ro c e d u re s  fo r  c o n ta c t in g  th e m ; fa m il ia ­
r ize  a ll o n s ite  e m e rg e n c y  p e rs o n n e l w i th  th e s e  
p ro ce d u re s .

•  S e t u p  o n s ite  e m e rg e n c y  f ir s t -a id  s ta t io n s ;  see  
th a t  th e y  a re  w e ll s u p p lie d  a n d  re s to c k e d  im m e d i­
a te ly  a f te r  e a c h  e m e rg e n cy .

E m e r g e n c y  R e s p o n s e  P r o c e d u r e s

R e sp o n se  o p e ra t io n s  u s u a lly  fo l lo w  a s e q u e n c e  th a t  
s ta r ts  w i th  th e  n o t if ic a t io n  o f  tro u b le  a nd  c o n tin u e s  
th ro u g h  th e  p re p a ra tio n  o f  e q u ip m e n t a n d  p e rs o n n e l fo r  
th e  n e x t e m e rg e n cy . T h is  p ro c e s s  is  illu s tra te d  in  
F igu re  12 -2 .

N o t i f i c a t io n

A le r t  p e rs o n n e l to  th e  e m e rg e n cy . S o u n d  a  s ite  a la rm  to :

•  N o t i fy  p e rs o n n e l.

•  S to p  w o rk  a c t iv it ie s  i f  necessa ry .

•  L o w e r b a c k g ro u n d  n o is e  in  o rd e r  to  sp e e d  c o m m u n i­
c a t io n .

•  B eg in  e m e rg e n c y  p ro c e d u re s .

N o t i fy  o n s ite  e m e rg e n c y  re s p o n s e  p e rs o n n e l a b o u t th e  
e m e rg e n c y  a n d  in c lu d e  e s s e n tia l in fo rm a tio n :

•  W h a t  h a p p e n e d .

•  W h e re  i t  h a p p e n e d .

•  W h o m  i t  h a p p e n e d  t a

•  W h e n  i t  h a p p e n e d .

•  H o w  i t  h a p p e n e d .

•  T h e  e x te n t  o f  dam age :

•  W h a t  a id  is  n e e d e d .

S iz » -U p

A v a ila b le  in fo rm a tio n  a b o u t th e  in c id e n t a n d  e m e rg e n c y  
re s p o n s e  c a p a b ilit ie s  s h o u ld  be  e v a lu a te d . T h e  fo l lo w in g  
in fo rm a t io n  s h o u ld  be  d e te rm in e d , t o  th e  e x te n t p o s s ib le :

•  W h a t  h a p pe n e d :

T ype  o f  in c id e n t  

C a u se  o f  in c id e n t

E x te n t o f  c h e m ic a l re lease  a n d  t r a n s p o r t  

E x te n t o f  d a m a g e  to  s tru c tu re s ,  e q u ip m e n t  and  
te rra in .

•  C a s u a ltie s :

V ic t im s  (nu m b e r, lo c a t io n , a n d  c o n d it io n ) .  

T re a tm e n t req u ire d .

M is s in g  p e rs o n n e l.

•  W h a t  c o u ld  h a p p e n . C o n s id e r

T ypes  o f  c h e m ic a ls  o n  s ite .

P o te n tia l f o r  f ire ; e x p lo s io n , a n d  re lea se  o f  h a za rd ­
o u s  s u b s ta n c e s .

L o c a tio n  o f  a ll p e rs o n n e l o n  s ite  re la tiv e  t o  h a za rd ­
o u s  a reas.

P o te n tia l f o r  d a n g e r t o  o f fs i te  p o p u la t io n  o r  
e n v iro n m e n t

•  W h a t  c a n  b e  done . C o n s id e r

E q u ip m e n t a n d  p e rs o n n e l re s o u rc e s  n e e d e d  fo r  v ic ­
t im  re s c u e  a n d  haza rd  m it ig a t io n .

N u m b e r o f  u n in ju re d  p e rs o n n e l a v a ila b le  fo r
re s p o n s &

R e so u rce s  a va ila b le  o n  s ite .

R e so u rce s  a v a ila b le  f r o m  o u ts id e  g ro u p s  a n d  
a g e n c ie s .

T im e  fo r  o u ts id e  re s o u rc e s  t o  re a c h  th e  s ite . 

H a za rds  in v o lv e d  in  re s c u e  a n d  response :

R o s e m /R e s p o n s e  A c t io n

B ased  o n  th e  a v a ila b le  in fo rm a tio n , th e  ty p e  o f  a c t io n  
re q u ire d  s h o u ld  b e  d e c id e d  a n d  th e  n e c e s s a ry  s te p s  
im p le m e n te d . S o m e  a c t io n s  m a y  b e  d o n e  c o n c u rre n tly .
N o  o n e  s h o u ld  a t te m p t  e m e rg e n c y  re s p o n s e  o r  re scu e  
u n t i l  b a c k u p  p e rs o n n e l a n d  e v a c u a tio n  ro u te s  h a ve  b e e n  
id e n tif ie d . R e scu e /re sp o n se  a c t io n s  m a y  in d u d e :

•  E n fo rce  th e  b u d d y  s y s te m : A l lo w  n o  o n e  t o  e n te r  an 
E x c lu s io n  Z o n e  o r  h a za rd o u s  a re a  w ith o u t  a  p a rtn e r. 
A t  a ll t im e s , p e rs o n n e l in  th e  E x c lu s io n  Z o n e  s h o u ld  
be  in  l in e -o f-s ig h t o r  c o m m u n ic a t io n s  c o n ta c t  w i th  
th e  C o m m a n d  P o s t S u p e rv is o r  o r  d e s ig n ee .

•  S u rv e y  c a s u a lt ie s :

L o ca te  a ll v ic t im s  a nd  a sse ss  th e ir  c o n d it io n . 

D e te rm in e  re s o u rc e s  n e e d e d  fo r  s ta b iliz a t io n  a n d  
t r a n s p o r t

•  A s s e s s  e x is t in g  a n d  p o te n t ia l h a za rd s  to  s ite  p e rs o n ­
ne l a n d  to  th e  o f fs ite  p o p u la t io n . D e te rm in e :

W h e th e r  a n d  h o w  to  re sp o n d .

T h e  n e e d  fo r  e v a c u a tio n  o f  s ite  p e rs o n n e l a n d  o f f -  
s ite  p o p u la t io n .

T h e  re s o u rc e s  n e e d e d  fo r  e v a c u a tio n  a n d  resp o n se .
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•  A llo c a te  re so u rce s . A llo c a te  o n s ite  p e rs o n n e l a n d  
e q u ip m e n t to  re scu e  a n d  in c id e n t re s p o n s e  o p e r­
a tio n s .

•  R e q u e s t a id . C o n ta c t  th e  re q u ire d  o f fs i te  p e rs o n n e l o r  
fa c il it ie s ,  s u c h  as  th e  a m b u la n c e ; f ir e  d e p a r tm e n t  
a n d  p o lic e

•  C o n tro l.  B r in g  th e  h a z a rd o u s  s itu a t io n  u n d e r  c o m ­
p le te  o r  te m p o ra ry  c o n tro l;  u se  m e a s u re s  t o  p re v e n t 
th e  s p re a d  o f  th e  e m e rg e n cy .

•  E x tr ic a te  R e m ove  o r  a s s is t v ic t im s  fro m  th e  a rea .

•  D e c o n ta m in a te  U se  e s ta b lis h e d  p ro c e d u re s  t o  
d e c o n ta m in a te  u n in ju re d  p e rs o n n e l in  th e  C o n ta m in a ­
t io n  R e d u c tio n  Z one . I f  th e  e m e rg e n c y  m a k e s  th is  
a rea  u n sa fe ; e s ta b lis h  a n e w  d e c o n ta m in a t io n  a rea  a t  
a n  a p p ro p r ia te  d is ta n c e . D e c o n ta m in a te  v ic t im s  
b e fo re  o r  a f te r  s ta b iliz a t io n  as  th e ir  m e d ic a l c o n d it io n  
in d ic a te s  (see F igu re  12-1 f o r  d e c is io n  a id ).

•  S ta b il iz e  A d m in is te r  a n y  m e d ic a l p ro c e d u re s  th a t  are
n e c e s s a ry  b e fo re  th e  v ic t im s  c a n  b e  m o v e d . S ta b iliz e
o r  p e rm a n e n tly  f ix  th e  h a za rd o u s  c o n d it io n  (Bug.,
re p a c k ; e m p ty  f i l le d  ru n o f f  d ik e s ). A t te n d  t o  w h a t
ca u s e d  th e  e m e rg e n c y  and  a n y th in g  (e g ., d ru m s ,
ta n k s )  d a m a g e d  o r  e n d a n g e re d  b y  th e  e m e rg e n cy .t

•  T ra n sp o rt, la k e  m e a su re s  to  m in im iz e  c h e m ic a l 
c o n ta m in a t io n  o f  th e  t ra n s p o r t  v e h ic le  a n d  
a m b u la n c e  a n d  h o s p ita l p e rs o n n e l. A d e q u a te ly  
p ro te c te d  re s c u e rs  s h o u ld  d e c o n ta m in a te  th e  v ic ­
t im s  b e fo re  t ra n s p o r t.  I f  th is  is  n o t  p o s s ib le  c o v e r  
th e  v ic t im s  w ith  a d e q u a te  s h e e tin g . B e fo re  t ra n s ­
p o r ta t io n ,  d e te rm in e  th e  le ve l o f  p ro te c t io n  n e c e s ­
s a ry  fo r  t ra n s p o r t  p e rs o n n e l. P ro v id e  th e m  w i th  
d is p o s a b le  c o v e ra lls , d is p o s a b le  g lo v e s , a n d  s u p ­
p lie d  a ir, as  n e ce ssa ry , f o r  th e ir  p ro te c t io n ,  t f  
a p p ro p r ia te  have  re s p o n s e  p e rs o n n e l a c c o m p a n y  
v ic t im s  t o  th e  m e d ic a l f a c i l i t y  to  a d v is e  o n  d e c o n ­
ta m in a tio n .

•  E vacua te :

M o v e  s ite  p e rs o n n e l t o  a s a fe  d is ta n c e  u p w in d  o f  
th e  in c id e n t.
M o n ito r  th e  in c id e n t fo r  s ig n if ic a n t  c h a n g e s . T h e  
ha za rd s  m a y  d im in is h , p e rm it t in g  p e rs o n n e l to  
re e n te r  th e  s i te  o r  in c re a s e  a n d  re q u ire  p u b lic  
e v a c u a tio n .

In fo rm  p u b lic  s a fe ty  p e rs o n n e l w h e n  th e re  is  a 
p o te n t ia l o r  a c tu a l n e e d  to  e v a c u a te  th e  o f fs ite  
p o p u la t io n . D o  not a t te m p t  la rg e -sca le  p u b lic  
e v a c u a tio n . T h is  is  th e  re s p o n s ib il ity  o f  g o v e rn m e n t 
a u th o r it ie s  (see Tab le  1 2 -3 ).

Follow-Up
B e fo re  n o rm a l s ite  a c t iv it ie s  a re  re s u m e d , p e rs o n n e l m u s t  
b e  fu l ly  p re p a re d  a n d  e q u ip p e d  to  h a n d le  a n o th e r  
e m e rg e n cy .

•  N o t i fy  a p p ro p r ia te  g o v e rn m e n t a g e n c ie s  a s  
re q u ire d . For e x a m p le  O S H A  m u s t  b e  n o t if ie d  i f  
th e re  have  b e e n  a n y  fa ta lit ie s  o r  f iv e  o r  m o re  
h o s p ita liz a tio n s .

•  R e s to c k  a ll e q u ip m e n t a n d  s u p p lie s . R ep la ce  o r  
re p a ir  d a m a g e d  e q u ip m e n t. C le a n  a n d  re fu e l 
e q u ip m e n t fo r  fu tu re  u s e

•  R e v ie w  a n d  re v is e  a ll a s p e c ts  o f  th e  C o n tin g e n c y  
P lan  a c c o rd in g  to  n e w  s ite  c o n d it io n s  a n d  le s s o n s  
le a rn e d  fro m  th e  e m e rg e n c y  re s p o n s e  W h e n  
re v ie w in g  th e  in fo rm a tio n , c o n s id e r  t y p ic a l q u e s ­
t io n s  s u c h  as:

C a u se : W h a t  c a u s e d  th e  e m e rg e n c y ?

P re v e n tio n : W as i t  p re ve n ta b le ?  I f  s c ; h o w ?  

P ro ce d u re s : W e re  in a d e q u a te  o r  in c o r re c t  o rd e rs  
g iv e n  o r  a c t io n s  ta k e n ?  W e re  th e s e  th e  re s u lt  o f  
b a d  ju d g m e n t,  w ro n g  o r  in s u f f ic ie n t  in fo rm a t io n ,  o r  
p o o r  p ro ce d u re s?  C an  p ro c e d u re s  o r  tra in in g  be  
im p ro ve d ?

S ite  p ro file : H o w  d o e s  th e  in c id e n t a f fe c t  th e  s ite  
p ro file ?  H o w  a re  o th e r  s ite  c le a n u p  a c t iv it ie s  
a ffe c te d ?
C o m m u n ity : H o w  is  c o m m u n ity  s a fe ty  a ffe c te d ?

L ia b il ity :  W h o  is  lia b le  fo r  d a m a g e  p a y m e n ts ?  
f

D o c u m e n t a t i o n

T h e  P ro je c t Team  Leade r s h o u ld  in it ia te  th e  in v e s t ig a tio n  
a n d  d o c u m e n ta t io n  o f  th e  in c id e n t  T h is  is  im p o r ta n t  in  a ll 
c a s e s , b u t  e s p e c ia lly  s o  w h e n  th e  in c id e n t h a s  re s u lte d  in  
p e rs o n a l in ju ry , o n s ite  p ro p e r ty  d a m a g e  o r  d a m a g e  t o  th e  
s u rro u n d in g  e n v iro n m e n t. D o c u m e n ta t io n  m a y  b e  u s e d  t o  
h e lp  a v e rt re c u rre n c e s , a s  e v id e n c e  in  fu tu re  le g a l a c t io n , 
fo r  a s s e s s m e n t o f  G ab iltty  b y  in s u ra n c e  c o m p a n ie s , a n d  
fo r  re v ie w  b y  g o v e rn m e n t a g e n c ie s . M e th o d s  o f  d o c u ­
m e n t in g  c a n  in c lu d e  a  w r i t te n  t ra n s c r ip t  ta k e n  f r o m  ta p e  
re c o rd in g s  m a d e  d u r in g  th e  e m e rg e n c y  o r  a b o u n d  f ie ld  
b o o k  (n o t  a  lo o s e le a f b o o k )  w i th  n o te s . T h e  d o c u m e n t 
m u s t  be :

•  A c c u ra te : AD in fo rm a t io n  m u s t b e  re c o rd e d  o b je c ­
tiv e ly .

•  A u th e n t ic :  A  c h a in -o f-c u s to d y  p ro c e d u re  s h o u ld  
b e  u se d . E ach  p e rs o n  m a k in g  an  e n t ry  m u s t d a te  
a n d  s ig n  th e  d o c u m e n t. K eep  th e  n u m b e r o f  
d o c u m e n to rs  to  a  m in im u m  ( to  a vo id  c o n fu s io n  
a n d  b e c a u s e  th e y  m a y  h a ve  t o  g iv e  te s t im o n y  a t  
h e a rin g s  o r  in  c o u r t) .  N o th in g  s h o u ld  b e  e ra se d . H 
d e ta ils  c h a n g e  o r  re v is io n s  a re  n e e d e d , th e  p e rso n  
m a k in g  th e  n o ta t io n  s h o u ld  m a rk  a h o r iz o n ta l fine  
th ro u g h  th e  o ld  m a te r ia l a n d  in it ia l th e  c h a n g e

•  C o m p le te : A t  a  m in im u m , th e  fo l lo w in g  s h o u ld  be  
in c lu d e d :

C h ro n o lo g ic a l h is to ry  o f  th e  in c id e n t.

F ac ts  a b o u t th e  in c id e n t a n d  w h e n  th e y  b e c a m e  
a v a ila b le

T rtle  a n d  n a m e s  o f  p e rs o n n e l; c o m p o s it io n  o f  
te a m s .

A c t io n s :  d e c is io n s  m a d e  a n d  b y  w h o m ; o rd e rs  
g iv e n : t o  w h o m , b y  w h o m , a n d  w h e n ; a n d  a c t io n s  
ta k e n : w h o  d id  w h a t ,  w h e n , w h e re  a n d  h o w .

T ypes  o f  s a m p le s  a n d  te s t  re s u lts ; a ir  m o n ito r in g  
re s u lts .
P oss ib le  e x p o s u re s  o f  s ite  p e rso n n e l.

H is to ry  o f  a ll in ju r ie s  o r  illn e s s e s  d u r in g  o r  as  a  
re s u lt  o f  th e  e m e rg e n cy .

R e f e r e n c e s

1. U S . D e p a r tm e n t o f  T ra n s p o rta tio n . 1 9 8 4 . D O T  1 9 8 4  
E m e rg e n c y  R e sponse  G u id e b o o k . D O T  P 5 8 0 0 .3 .  ULS. 
D e p a r tm e n t o f  T ra n s p o rta tio n , W a s h in g to n , D C



A p p e n d i x  A .  L i s t  o f  A b b r e v i a t i o n s  a n d  A c r o n y m s

L is t  o f A b b r e v ia t io n s m 1 c u b ic  m e te r

c m * c u b ic  c e n tim e te r m g m illig ra m

C O * c a rb o n  d io x id e m l m ill i l i te r

d B A d e c ib e ls  o n  A -w e ig h te d  s ca le m re m m illiro e n tg e n  e q u iv a le n t in  m a n

f t fo o t o a o x y g e n

g g ra m ps i p o u n d s  p e r sq u a re  in c h

g -m o le g ra m -m o le p p b p a rts  p e r b ill io n

h r h o u r p p m p a rts  p e r m illio n

1 lite r ta a m b ie n t a ir  te m p e ra tu re

lb p o u n d ta  ad j a d ju s te d  a m b ie n t a ir  te m p e ra tu re

L is t  o f  A c r o n y m s NFPA N a tio n a l F ire  P ro te c t io n  A s s o c ia t io n

A C G IH A m e ric a n  C o n fe re n ce  o f  G o v e rn m e n ta l 
In d u s tr ia l H y g ie n is ts

N IO S H N a tio n a l In s t itu te  fo r  O c c u p a tio n a l S a fe ty  
a n d  H e a lth

A N S I A m e ric a n  N a tio n a l S ta n d a rd s  In s t itu te
O S H A O c c u p a tio n a l S a fe ty  a n d  H e a lth  A d m in is trâ t io r

C A A C lean  A ir  A c t O V A  % o rg a n ic  v a p o r  a n a lyze r
C B C C o m p le te  b lo o d  c o u n t
C E R C LA C o m p re h e n s iv e  E n v iro n m e n ta l R esponse; PAPR p o w e re d  a ir -p u r ify in g  re s p ira to r

C o m p e n s a tio n , a n d  L ia b ility  A c t PCB p o ly c h lo r in a te d  b ip h e n y l
(a lso  ca lle d  S u p e rfu n d ) PD S p e rs o n n e l d e c o n ta m in a t io n  s ta t io n

CFR C o d e  o f  Federa l R e g u la tio n s PEL p e rm is s ib le  e x p o s u re  l im it
CG I c o m b u s tib le  gas in d ic a to r P1D p h o to io n iz a t io n  d e te c to r
C N S c e n tra l n e rv o u s  s y s te m PPE p e rs o n a l p ro te c t iv e  c lo th in g  a n d  e q u ip m e n t
CPR c a rd io p u lm o n a ry  re s u s c ita t io n PVC p o ly v in y l c h lo r id e
C R C C o n ta m in a t io n  R e d u c tio n  C o rr id o r
CR Z C o n ta m in a t io n  R e d u c tio n  Z on e RBC

REL
red  W ood c o u n t 
re c o m m e n d e d  e x p o s u re  l im it

EPA U S. E n v iro n m e n ta l P ro te c t io n  A g e n c y RV re s id u a l v o lu m e
E S U e n d -o f-s e rv ic e - life  in d ic a to r

SA R s u p p lie d -a ir  re s p ira to r
FEF fo rc e d  e x p ira to ry  f lo w S C B A s e lf-c o n ta in e d  b re a th in g  a p p a ra tu s
FID fla m e  io n iz a tio n  d e te c to r SO P S ta n d a rd  O p e ra tin g  P ro ce d u re
FRC fu n c t io n a l res idu a l c a p a c ity

TLC to ta l lu n g  c a p a c ity
G C g a s  c h ro m a to g ra p h y TLV

TLV-C
th re s h o ld  l im it  va lu e  
th re s h o ld  l im it  v a lu e —c e ilin g

ID LH im m e d ia te ly  d a n g e ro u s  to  l ife  o r  h e a lth TLV-STEL th re s h o ld  l im it  va lu e  —
IR in fra re d

T W A
s h o r t- te rm  e x p o s u re  l im it  

t im e -w e ig h te d  ave rage
LEL lo w e r e x p lo s iv e  l im it
LFL lo w e r  f la m m a b le  l im it UEL

U FL
u p p e r  e x p lo s iv e  l im it  
u p p e r f la m m a b le  l im it

M EFR m a x im a l e x p ira to ry  f lo w  ra te U S C G U.S. C o a s t G ua rd
M S H A M in e  S a fe ty  and  H e a lth  A d m in is tra t io n U V u ltra v io le t
M W  m a x im a l v o lu n ta ry  v e n t ila t io n





A p p e n d i x  B .  G e n e r i c  S i t e  S a f e t y  P l a n

This appendix provides a generic plan based on a plan developed by the 
U.S. Coast Guard for responding to hazardous chemical releases.1 This 
generic plan can be adapted for designing a Site Safety Plan for hazardous 
waste site cleanup operations. It is not all inclusive and should only be 
used as a guide, not a standard.

A. SITE DESCRIPTION
Pate Location
Hazards
Area a f f e c t e d ______ _______  _____

Surrounding population
Topog r aphy____________
Heather conditions

Additional infornation

B. ENTRY OBJECTIVES - The objective of the initial entry to the contaminated 
area is to (describes actions, tasks to be accomplished; i.e., identify 
contaminated soil; Monitor conditions, etc.)______________________________

C. ONSITE ORGANIZATION AND COORDINATION - The following personnel are
designated to carry out the stated job functions on site. (Note: One 
person nay carry out store than one job function.)

PROJECT TEAM LEADER____________________________________________________
SCIENTIFIC ADVISOR_____________________________________________________
SITE SAFETY OFPICER____________________________________________________
PUBLIC INFORMATION OFFICER_____________________________________________
SECURITY OFFICER_______________________________________________________
RECQRDKEEPER___________________________________________________________
FINANCIAL OFFICER______________________________________________________
FIELD TEAM LEADER______________________________________________________
FIELD TEAM MEMBERS ____

*U.S. Coast Guard. Policy Guidance for Response to Hazardous Chemical 
Releases. USCG Pollution Response COMDTINST-M16465.3Q.
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FEDERAL AGENCY REPS (I.e., EPA. HIOSH)

STATE AGENCY REPS

LOCAL AGENCY REPS

CONTRACTOR!S)

All personnel arriving or departing the site should log in and out with the 
Recordkeeper. All activities on site must be cleared through the Project Team 
Leader.

D. ONSITE CONTROL

(Wane of individual or agency has been designated to coordinate
access control and security on site. A safe perimeter has been established 
at (distance or description of controlled area)

No unauthorized person should be within this area.

The onsite Command Post and staging area have been established at

The prevailing wind conditions are . This location is upwind
from the Exclusion Zone.

Control boundaries have been established# and the Exclusion Zone (the 
contaminated area), hotline, Contamination Reduction Zone, and Support Zone
(clean area) have been identified and designated as follows: (describe_____
boundaries and/or attach map of controlled area)

These boundaries are identified by: (marking of «ones, i.e., red boundary
tape - hotline» traffic cones - Support Zone; etc.)_________________________
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B. HASARD EVALUATION

The following 8ubstance(s) ace known or suspected to be on site. The primary 
hazards of each are identified«

Substances Involved Concentrations (if Known) Primary Hazards

(chemical name) __________________________  (e.g., toxic on
____________________ ____________________________________ inhalation)___________

The following additional hazards are expected on site: (i.e., slippery
ground, uneven terrain, etc.)________________________________________________

Hazardous substance information form(s) for the involved substance(s) have 
been completed and are attached.

P .  PERSONAL PROTECTIVE EQUIPMENT

Based on evaluation of potential hazards, the following levels of personal 
protection have been designated for the applicable work areas or tasks:

Location Job Function Level of Protection

Exclusion zone A B C D Other
A B C D Other
A B c D Other
A B c D Other

Contamination A B c D Other
Reduction Zone A B c D Other

A B c D Other
A B c D Other

Specific protective equipment for each level of protection is as follows:

Level A Fully-encapsulating suit Level C Splash gear (type)______
SCBA Full-face canister reap,
(disposable coveralls)_____

Level B Splash gear (type)_________  Level D
SCBA________________________

Other
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The following protective clothing materials are required for the involved 
substances:

Substance Material

(chemical name) (material name, e.g.# Viton)

If air-purifying respirators are authorized» (filtering medium) is the 
appropriate canister for use with the involved substances and concentrations.
A competent individual has determined that all criteria for using this type of 
respiratory protection have been met*

HO CHANGES TO THE SPECIFIED LEVELS OF PROTECTION SHALL BE MADE WITHOUT THE 
APPROVAL OF THE SITE SAFETY OFFICER AND THE PROJECT TEAM LEADER.

6. ONSITE WORK PLANS

Work party(s) consisting of ____  persons will perform the following tasks:

Project Team Leader (name) _____________ (function)____________

Work Party #1

Work Party #2

Rescue Team 
(required for 
entries to IDLB 
environments)

Decontamination
Team

The w ork p a r ty (s )  w ere b r ie fe d  on th e  c o n te n ts  o f t h is  p la n  a t
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H. COMMUNICATION PROCEDURES

Channel has been designated as the radio frequency for personnel in the
Exclusion Zone. All other onsite communications will use channel »

Personnel in the Exclusion zone should remain in constant radio communication 
or within sight of the Project Team Leader. Any failure of radio 
communication requires an evaluation of whether personnel should leave the 
Exclusion Zone.

(Horn blast, siren, etc.) is the emergency signal to indicate that all 
personnel should leave the Exclusion Zone. In addition# a loud hailer is 
available if required*

The following standard hand signals will be used in case of failure of radio 
communications:

Hand gripping throat ---------------  Out of air, can't breathe
Grip partner's wrist or -—---------Leave area immediately

both hands around waist
Hands on top of h e a d --------------- Need assistance
Thumbs u p -------------------------- OK, I am all right, I understand
Thumbs dow n------------------------ No, negative

Telephone communication to the Command Post should be established as soon as 
practicable. The phone number is ________________________.

I. DECONTAMINATION PROCEDURES

Personnel and equipment leaving the Exclusion zone shall be thoroughly 
decontaminated. The standard level _____ decontamination protocol shall be 
used with the following decontamination stations: (1)
(2) ______________  (3) _______________  (4) ________________ (5) ______________
(6) ______________  (7) ________________ (8) _______________  (9) ______________
(10) _____________  Other ______________________________________________________

Emergency decontamination will include the following stations: _ _ _ _ _—

The following decontamination equipment is required:

(Normally detergent and water)____ will be used as the decontamination
solution.

J. SITE SAFETY AND HEALTH PLAN

1.  (name)________  is the designated site Safety officer and is
directly responsible to the Project Team Leader for safety recommendations on 
site.
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2. Emergency Medical Care

(names of qualified personnel)______ are the qualified EMTs on site.
(medical facility names) « at (address) ,

phone_______________________ is located ______ Minutes from this location*
(name of person) was contacted at (time) and briefed on

the situation, the potential hazards, and the substances involved. A aap 
of alternative routes to this facility is available at (noraally command 
Post)_______ •

Local ambulance service is available from__________________________ at
phone * Their response tiae i s _____ minutes.
Whenever possible, arrangements should be aade for onsite standby.

First-aid equipment is available on site at the following locations:

First-aid kit
Emergency eye wash _ _
Emergency shower

(other)_________  _____________________________________

Emergency aedical information for substances present:

Substance Exposure Symptoms First-Aid Instructions

List of emergency phone numbers:

Agency/Facility Phone ♦ Contact
Police ____
Fire ___________________________________________________
Hospital ________ __________________________________________
Airport ______
Public Health Advisor _____________________________________

3. Environmental Monitoring

The following environmental monitoring instruments shall be used on site 
(cross out if not applicable) at the specified intervals*

Combustible Gas Indicator - continuous/hourly/daily/other __________
O2 Monitor - continuous/hourly/daily/other ___________
Colorimetric Tubes - continuous/hourly/daily/other

(type)_____________ __________________________________________

HNU/OVA
Other

- continuous/hourly/daily/other
- continuous/hourly/daily/other
- continuous/hourly/daily/other
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4 .  Emergency Procedures (should be modified as required for incident)

The following standard emergency procedures will be used by onsite 
personnel* The Site Safety Officer shall be notified of any onsite 
emergencies and be responsible for ensuring that the appropriate 
procedures are followed.

Personnel Injury in the Exclusion Zone: Upon notification of an injury in
the Exclusion Zone, the designated emergency signal _______________________
shall be sounded. All site personnel shall assemble at the 
decontamination line. The rescue team will enter the Exclusion Zone (if 
required) to remove the injured person to the hotline. The Site Safety 
Officer and Project Team Leader should evaluate the nature of the injury, 
and the affected person should be decontaminated to the extent possible 
prior to movement to the Support Zone. The onsite EHT shall initiate the 
appropriate first aid, and contact should be made for an ambulance and 
with the designated medical facility (if required). No persons shall 
reenter the Exclusion zone until the cause of the injury or symptoms is 
determined.

Personnel Injury in the Support Zone: Upon notification of an injury in 
the Support Zone, the Project Team Leader and Site Safety Officer will 
assess the nature of the injury* If the cause of the injury or loss of 
the injured person does not affect the performance of site personnel, 
operations may continue, with the onsite EHT initiating the appropriate 
first aid and necessary follow-up as stated above. If the injury 
increases the risk to others, the designated emergency signal
_______________________ shall be sounded and all site personnel shall move
to the decontamination line for further instructions. Activities on site 
will stop until the added risk is removed or minimized.

Fire/Explosion: Upon notification of a fire or explosion on site, the
designated emergency signal __________________________  shall be sounded and
all site personnel assembled at the decontamination line. The fire 
department shall be alerted and all personnel moved to a safe distance 
from the involved area.

Personal Protective Equipment Failure; If any site worker experiences a 
failure or alteration of protective equipment that affects the protection 
factor, that person and his/her buddy shall immediately leave the 
Exclusion Zone. Reentry shall not be permitted until the equipment has 
been repaired or replaced.

Other Equipment Failure: If any other equipment on site fails to operate 
properly, the Project Team Leader and Site Safety Officer shall be 
notified and then determine the effect of this failure on continuing 
operations on site. If the failure affects the safety of personnel or 
prevents completion of the Work Plan tasks, all personnel shall leave the 
Exclusion Zone until the situation is evaluated and appropriate actions 
taken.
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The following emergency escape routes are designated for use in those 
situations where egress from the Exclusion Zone cannot occur through 
the decontamination line: (describe alternate routes to leave area in
emergencies)

In all situations, when an onsite emergency results in evacuation of the 
Exclusion Zone, personnel shall not reenter until:

1* The conditions resulting in the emergency have been corrected«
2. The hazards have been reassessed.
3. The Site Safety Plan has been reviewed.
4 . Site personnel have been briefed on any changes in the Site Safety

Plan.

5. Personal Monitoring

The following personal monitoring will be in effect on site:

Personal exposure sampling: (describe any personal sampling programs
being carried out on site personnel. This would include use of sampling 
pumps# air monitors» etc.)
Medical monitoring: The expected air temperature will be ( *F) If
it is determined that heat stress monitoring is required (mandatory if 
over 70*f ) the following procedures shall be followed:

(describe procedures in effect, i.e.. monitoring body temperature, body 
weight# pulse rate)________________________________________________________

All site personnel have read the above plan and are familiar with its 
provisions.

Site Safety Oficer (name)___________  (signature)
Project Team l*eader____________________________  _____________________
Other Site Personnel_________________ _________  _____________________
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COMMON NAME: CHEMICAL NAME:

PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas 
(at ambient temps of 20#C-25°C) 
Molecular weight

Liquid____ Solid_

g/q-mole

SOURCE

Density* g/ml
Specific gravity® « •F/#C
Solubility: water « *F/°C
Solubility1*: e •F/°C
Boiling point °F/°C
Melting point •F/#C
Vapor pressure ■tmHq @ ®F/°C
Vapor density « op/«c
Plash point •F/*C

(open cup ; closed cup )
Other:

II. HASARDOOS CHARACTERISTICS

TOXICOLOGICAL HAZARD HAZARD?

Inhalation Yes No
Ingestion Yes No
Skin/eye absorption Yes No
Skin/eye contact Yes No
Carcinogenic Yes No
Teratogenic Yes No
Mutagenic Yes No
Aquatic Yes No
Other: Yes NO

TOXICOLOGICAL HAZARD HAZARD?
Combustibility Yes No
Toxic byproduct(s): Yes No

CONCENTRATIONS 
(PEL, TLV, other)

SOURCE

CONCENTRATIONS SOURCE

Flammability Yes No
LFL 
ÜFL

Explosivity Yes No
LEL 
UEL

*Only one is necessary.
bpor organic compounds/ recovery of spilled material by solvent extraction may 
require solubility data.
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CONCENTRATIONS SOURCE

CONCENTRATIONS SOURCE

EXPOSURE RATE SOURCE

III. DESCRIPTION OP INCIDENT:

Quantity involved _ _ _ _ _ _ _ _
Release information _ _

Monitoring/sampling recommended

IV. RECOMMENDED PROTECTION: 

Worker ________________

Public

V* RECOMMENDED SITE CONTROL: 

Hotline — _ _ _ _ _ _ _ _

Decontamination line ____

Command Post location ___

VI. REFERENCES FOR SOURCES:

C. REACTIVITY HAZARD 

Reactivities:

HAZARD? 
Yes Ho

D. CORROSIVITY HAZARD HAZARD? 
pfa ïes Ho
Neutralising agent:

B. RADIOACTIVE HAZARD HAZARD? 
Background Yes No
Alpha particles Yes No
Beta particles Yes No
Gamma radiation Yes No
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SAMPLE HAZARDOOS SUBSTANCE INFORMATION FORM FILLED OCT FOR VINYL CHLORIDE 

COMMON NAME: CHEMICAL NAME: C ^ i o r o e H y t / ^ ^ ___________

I. PHYSICAL/CHEMICAL PROPERTIES

Natural physical state: Gas 
(at ambient temps of 20#C-25*C) 
Molecular weight 
Density*
Specific gravity*
Solubility: water 
Solubility*3: a  \ c o h  »/
Boiling point 
Melting point 
Vapor pressure 
Vapor density 
Flash point

(open cup ; closed cup 
Other: M

II. HAZARDOOS CHARACTERISTICS

Liquid Solid
SOURCE

62-5" _g/g-*ole C H X tS
q/rnl

*.?/*/ % x o •F/ÇC)
« — _ °F/*C CHCAA P/4

ro/«ll4 % •F/*C CH£*M bl4

(*Fi*C C H R t S
Zi3«V vnHq 4 “2-0 CHCM P I*-

% — •p/*C h JF P A
— 1 IO •FjÇ c 7 C H fL iS

8 / i J  toM'ber' O H * I  T A  O s

A. TOXICOLOGICAL HAZARD HAZARD?

Inhalation
Ingestion
Skin/eye absorption
Skin/eye contact
Carcinogenic
Teratogenic
Mutagenic
Aquatic
Other:

CONCENTRATIONS SOURCE
(PEL, TLV, other) j

PEL-TWA I S f f t *  O S H A /A C C IH

S t e r r i  C fO H M T A tp S
n y  a c 0 [ ì » / o s h *

B. TOXICOLOGICAL HAZARD HAZARD? 
Combustibility ^Yeip No
Toxic byproduct(s): (jfeg) No
f l y c h ! o r ,J t ,
V h o *y t*\ e . w»/»»Xi  Je.
Flammability C*e0  No

LFL 
UFL

Explosivity Yes No
LEL 
UEL

CONCENTRATIONS SOURCE

O M ~ lT A t> f
J l L O H A rT < A X > f

•Only one is necessary.
bFor organic compounds, recovery of spilled material by solvent extraction may 
require solubility data.
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C. REACTIVITY HAZARD

Reactivities: 
P o ly m e r* fa  9 t f t

* r  h * * j~

D. CORROSXVITÏ HAZARD
P h  _______________________
Neutralizing agent:

HAZARD? 
¿Yes) No

HAZARD? 
Yes ( n o )

CONCENTRATIONS

CONCENTRATIONS

SOURCE

SOURCE

E. RADIOACTIVE HAZARD 
Background 
Alpha particles 
Beta particles 
Gamma radiation

III. DESCRIPTION OF INCIDENT:

Quantity involved // O O P

Monitoring/sampling recommended

EXPOSURE RATE SOURCE

IV. RECOMMENDED PROTECTION:

Worker L é v e i  B  p r v t t c f y a n ,  P f p f e d t i i / e
/zi ft €P£* or 

Public ______________________________________________________________

V. RECOMMENDED SITE CONTROL: 

Hotline _

Decontamination line ____

Command Post location

VI. REFERENCES FOR SOURCES;
Cf f AM — C^/h/V// S U ' x t t * / J T

A  C é riH  -  ~TL V s  -  - T h r e tM o lJ  U r * i +  - f a r  C * \e < L ;e ^ l
P h y s ic * )  Ä + e s j t j  ò * " fc *  W o rte  £A ts is ttru +A ~J- M B Y - V S ”

C tf& A *- j > l £  —  J r lü ë î* \% c §Lt é V / / / > b A f
S J F P A  — F ire  4 u ‘rJ t>  e *  H * * * r J + u <  A M r irw *  ! s , £ J . .  I*? 9 f

n U A lT A  P S — Û Î / f ^ J  H * ? a r J » n r  T e c k ^ U * / A sS>rM ^ui. P t iK  S y f f r ^ f  tfp A  M 2 *4
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A p p e n d i x  D .  S a m p l e  D e c o n t a m i n a t i o n  P r o c e d u r e s  f o r  

T h r e e  T y p i c a l  L e v e l s  o f  P r o t e c t i o n 8

F . S . O . P .  N o .  7

P r o c e s s :  D E C O N T A M IN A T IO N  PR O C ED U R ES

IN T R O D U C T IO N

1 . 1  T h e  o b j e c t i v e  o f  t h e s e  p r o c e d u r e s  I s  t o  m i n i m i z e  t h e  r i s k  o f  

e x p o s u r e  t o  h a z a r d o u s  s u b s t a n c e s .  T h e s e  p r o c e d u r e s  w e r e  d e r i v e d  

f r o m  t h e  U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y ,  O f f i c e  o f  

E m e r g e n c y  a n d  R e m e d ia l  R e s p o n s e 's  ( O E R R ) ,  " I n t e r i m  S t a n d a r d  

O p e r a t i n g  S a f e t y  G u id e s  ( r e v i s e d  S e p .  8 2 ) " .  T h i s  v e r s i o n  o f  t h e

?u i d e s  i s  i n  a  f o r m a t  t h a t  I s  n o r e  a p p r o p r i a t e  f o r  u s e  1 n  t h e  
i e l d .

1 . 2  P r o t e c t i v e  e q u i p m e n t  m u s t  b e  w o r n  b y  p e r s o n n e l  w h e n  r e s p o n s e  

a c t i v i t i e s  I n v o l v e  k n o w n  o r  s u s p e c t e d  h a z a r d o u s  s u b s t a n c e s .  T h e  

p r o c e d u r e s  f o r  d e c o n t a m i n a t i n g  p e r s o n n e l  u p o n  l e a v i n g  t h e  

c o n t a m i n a t e d  a r e a  a r e  a d d r e s s e d  f o r  e a c h  o f  t h e  E P A ,  O ER R  

d e s i g n a t e d  l e v e l s  o f  p r o t e c t i o n .  T h e  p r o c e d u r e s  g i v e n  a r e  f o r  

t h e  m a x im u m  a n d  m in im u m  a m o u n t  o f  d e c o n t a m i n a t i o n  u s e d  f o r  e a c h  

l e v e l  o f  p r o t e c t i o n .

1 . 3  T h e  m a x im u m  d e c o n t a m i n a t i o n  p r o c e d u r e s  f o r  a l l  l e v e l s  o f  

p r o t e c t i o n  c o n s i s t  o f  s p e c i f i c  a c t i v i t i e s  a t  n i n e t e e n  s t a t i o n s .  

E a c h  s t a t i o n  e m p h a s i z e s  a n  i m p o r t a n t  a s p e c t  o f  d e c o n t a m i n a t i o n .  

W h e n  e s t a b l i s h i n g  a  d e c o n t a m i n a t i o n  l i n e ,  e a c h  a s p e c t  s h o u l d  b e  

i n c o r p o r a t e d  s e p a r a t e l y  o r  c o m b in e d  w i t h  o t h e r  a s p e c t s  i n t o  a  

p r o c e d u r e  w i t h  f e w e r  s t e p s  ( s u c h  a s  t h e  M in im u m  D e c o n t a m i n a t i o n  

P r o c e d u r e s ) .

1 . 4  D e c o n t a m i n a t i o n  l i n e s  a r e  s i t e  s p e c i f i c  s i n c e  t h e y  a r e  d e p e n d e n t  
u p o n  t h e  t y p e s  o f  c o n t a m i n a t i o n  a n d  t h e  t y p e  o f  w o r k  a c t i v i t i e s  

o n  s i t e .  A  c o o l i n g  s t a t i o n  i s  s o m e t im e s  n e c e s s a r y  w i t h i n  t h e  

d e c o n t a m i n a t i o n  l i n e  d u r i n g  h o t  w e a t h e r .  I t  i s  u s u a l l y  a  

l o c a t i o n  I n  a  s h a d e d  a r e a  i n  w h i c h  t h e  w i n d  c a n  h e l p  t o  c o o l  

p e r s o n n e l .  I n  a d d i t i o n ,  s i t e  c o n d i t i o n s  m a y  p e r m i t  t h e  u s e  o f  

c o o l i n g  d e v i c e s  s u c h  a s  c o o l  w a t e r  h o s e ,  I c e  p a c k s ,  c o o l  t o w e l s ,  

e t c .  W h e n  t h e  d e c o n t a m i n a t i o n  l i n e  I s  n o  l o n g e r  r e q u i r e d ,  

c o n t a m i n a t e d  w a s h  a n d  r i n s e  s o l u t i o n s  a n d  c o n t a m i n a t e d  a r t i c l e s  

m u s t  b e  c o n t a i n e d  a n d  d i s p o s e d  o f  a s  h a z a r d o u s  w a s t e s  i n  

c o m p l i a n c e  w i t h  s t a t e  a n d  f e d e r a l  r e g u l a t i o n s .

8 S o u rc e : E x c e rp te d  f r o m  Field Standard Operating Procedures for the Decon­
tamination o f Response Personnel (FSOP 7). ERA O ff ic e  o f  E m erg e n cy  
a nd  R e m ed ia l R esponse, H a za rd o u s  R e sp o n se  S u p p o r t D iv is io n , 
W a s h in g to n , D C  J a n u a ry  1 9 8 5 .
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F.S.O.P. No. 7

PROCESS DECON PROCEDURES________________________

MAXIMUM DECONTAMINATION LAYOUT 

LEVEL A PROTECTION

O u te r  G lo v e  
R em ova l

EXCLUSION 
ZONE

T ap e  
R em ova l

B o o t  C o ve r 
&

G lo v e  Wash
Segregated
E q u ip m e n t

D ro p

H O T L IN E

S u rt/S a fe ty  B o o t 
W ash

T a n k  Change 
and  Redress • B o o t  C o v e r/ 

O u te r  G loves
[1 0 ]

S u it /S a fe ty  B o o t  
R inse

S a fe ty  B o o t  
R em ova l

CONTAMINATION
REDUCTION

ZONE

[ l f |  F u lly  E n ca p su la tin g  S u it  
a n d  H a rd  H a t R em ova l

f l 2 ]  S C B A  B a ckp a ck  
R em ova l

In n e r  G lo v e  
W ash

114] In n e r  G lo ve  
R inse

Face Piece 
R em ova l

In n e r  G lo v e  
R em ova l

In n e r  C lo th in g  
R em ova l

F ie ld
W ash

C O N T A M IN A T IO N  
'C O N T R O L  L IN E

Redress
SUPPORT

ZONE
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F.S.O.P. No. 7

PROCESS PECON PROCEDURES________________________

MAXIMUM DECONTAMINATION LAYOUT 

LEVEL B PROTECTION

SUPPORT
ZONE
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F.S.O.P.

PROCESS

No. 7
r

PECON P R O C E D U R E S ____

MAXIMUM DECONTAMINATION LAYOUT 

LEVEL C PROTECTION

O u te r  G lo ve  
R em ova l

EXCLUSION
ZONE

T ape  
R em ova l

B o o t  C over 
&

G lo ve  W ash

B o o t C o ve r 
R em ova l

B o o t C o ve r &  
G lo ve  R inse

Segregated
E q u ip m e n t

D ro p

H O T L IN E -

C an is te r o r
M ask Change I ¿ T 1------
and  Redress - B o o t  C o v e r/ 

O u te r  G loves
110]

S u it /S a fe ty  B o o t 
W ash

S u it /S a fe ty  B o o t 
R inse

S a fe ty  B o o t 
R em ova l

CONTAMINATION
REDUCTION

ZONE

[11 Splash S u it  
R em ova l

[« ¿ I In n e r  G lo ve  
W ash

[1 3 ] In n e r G lo v e  
R inse

Face P iece 
R em ova l

In n e r  G lo ve  
R em ova l

In n e r C lo th in g  
R em ova l

F ie ld  f i f ]  
Wash

C O N T A M IN A T IO N  
C O N T R O L  L IN E

Redress

SUPPORT 
ZONE
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F.S.O.P. No. 7

PROCESS D BCON PROCBDORES

MINIMUM DECONTAMINATION LAYOUT 

LEVELS A & B PROTECTION

WIND DIRECTION

I Redress: Boot Covers 
I and Outer Gloves

lu  I  D econ  
— g S o lu t io n

@  ©
W ite r

o  I

1 1

Decon Outer y /
Equipment Garments y r

Drop /  Remove
y /  Boot Covers

/ and Outer Gloves

Plastic
Sheet

u i I

5 I o
Can 

I (10 gallon)

T a n k
Change-Over

Point

*

Remove 
Boots/Gloves 

and 
Outer 

Garments 
(For Disposal 
and Off Sita 
Decontamination)

b
Can 

(32 gallon)
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PROCESS DECON PROCEDURES________________________

MINIMUM DECONTAMINATION LAYOUT 

LEVEL C PROTECTION

W IN D  D IR E C T IO N
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EQUIPMENT NEEDED TO PERFORM MAXIMUM DECONTAMINATION MEASURES FOR L E V a S  A , B , AND C

Station Is a. Various Size Containers Station 10: a. Containers (20-30 Gallons)
b. P lastic  Liners b. P las tic  Liners
c. P lastic  Drop Cloths c. Bench or Stools

d. Boot Jack
Station 2: a. Containers (20-30 Gallons)

b. Decon Solution or Detergent Mater Station 11: a. Rack
c . 2-3 Long-Handled» S o ft-B ris tled b. Drop Cloths

Scrub Brushes c. Bench o r Stools

Station 3: a. Containers (20-30 Gallons)
no

Station 12: a. Table
w

High-Pressure Spray Unit Station 13: a. Basin o r Bucket
b. Hater b. Decon Solution
c. 2-3 Long-Handled, S oft-B rls tled c. S ta ll Table

Scrub Brushes
Station 14: a. Hater

Station 4: a. Containers (20-30 Gallons) b. Basin o r Sucket
b. P las tic  Liners c. Small Table

Station 5: a. Containers (20-30 Gallons) Station IS : a. Containers (20-30 Gallons)
b. P la s tic . Liners b. P lastic  Liners
c. Bench o r Stools

Station 16: a. Containers (20-30 Gallons)
Station 6: a . Containers (20-30 Gallons) b. P las tic  Liners

b. P lastic  Liners
Station 17: a. Containers (20-30 Gallons)

Station 7: a. Containers (20-30 Gallons) b. P las tic  Liners
b. Decon Solution o r Detergent Hater
c . 2-3 Long-Handled, S o ft-B ris tled Station 18: a. Hater

Sc nib Brushes b. Soap
c. Snail Table

Station 8: a. Containers (20-30 Gallons) d. Basin o r Bucket
OR e. F ie ld  Showers

High-Pressure Spray U nit f . Towels
b. Hater
c. 2 -3  Long-Handled, S o ft-B ris tled Station 19: a. Oresslng T ra ile r  Is  Needed in

Scrub Brushes Inclement Heather
b. Tables

Station 9: a . M r  Tanks o r Face Masks and c. Chairs
Cartridge Depending on Level d. Lockers

b. Tape e. Cloths
c. Boot Covers
«. Gloves

EQUIPMENT NEEDED TO PERFORM MINIMUM DECONTAMINATION MEASURES FOR LEVELS A , B , AND C

Station 1: a. Various Size Containers Station 4: a. A ir Tanks or Masks and
b. P las tic  Liners Cartridges Depending Upon Level
c. P lastic  Drop Cloths b. Tape

c. Boot Covers
Station 2: a. Containers (20-30 Gallons) d. Gloves

b. Decon Solution
c. Rinse Hater Station 5: a. Containers (20-30 Gallons)
d. 2-3 Long-Handled, S o ft-B ris tled b. P las tic  Liners

Scrub Brushes c. Bench or Stools

Station 3: a. Containers (20-30 Gallons) Station 6: a. P lastic  Sheets
b . P las tic  Liners b. Basin o r Bucket
c. Bench o r Stools c. Soap and Towels

d. Bench o r Stools

Station 7: a. Hater
b. Soap
c. Tables
d. Hash Basin o r Bucket
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FSOP 7 : MAXIMUM MEASURES FOR LEVEL A DECONTAMINATION

Station 1: Segregated Equipment 
Drop

1. Deposit equlpaerrt used on s ite  (to o ls , sampling 
devices and containers, nonftorfng I n s t r u c t s ,  
rad ios, clipboards, e tc .)  on p la s tic  drop cloths  
or In  d iffe re n t containers w ith p la s tic  lin e rs .  
During hot weather operations, a cool down 
station  nay be se t up w ith in  th is  area.

Station 2: Boot Cover and 
Glove Hash

2. Scrub outer boot covers and gloves w ith decon 
solution o r detergentArater.

Station 3: Boot Cover and 
Glove Rinse

3. Rinse o f f  decon solution fron station  2 using 
copious anounts o f water.

Station 4: Tape Renoval 4 . Renove tape around boots and gloves and deposit 
1n container w ith  p la s tic  l in e r .

Station 5: Boot Cover 
Renoval

5 . Renove boot covers and deposit 1n container 
with p la s tic  l in e r .

Station 6: Outer Glove 
Renoval

6 . Renove outer gloves and deposit In  container 
with p la s tic  l in e r .

Station 7: S u it and Boot 
Hash

7. Hash encapsulating s u it and boots using scrub 
brush and decon solution or detergent/w ater. 
Repeat as nany tines  as necessary.

Station 8: S u it and Boot 8 . Rinse o f f  decon solution using w ater. Repeat as 
■any tines  as necessary.

Station 9: Tank Change 9 . I f  an a i r  tank change Is  desired, th is  Is  the 
la s t  step In  the decontanlnation procedure.
A1r tank is  exchanged, new outer gloves and boot 
covers donned, and jo in ts  taped. Worker returns 
to  duty.

Station 10: Safety Boot 
Renoval

10. Renove safety boots and deposit In  container 
with p la s tic  l in e r .

Station 11: F u lly  Encapsulating 
S u it and Hard Hat 
Renoval

11. F u lly  encapsulated s u it Is  reaoved w ith
assistance o f a helper and la id  out on a drop 
clo th  or hung up. Hard hat Is  renoved. Hot 
weather re s t s tation  aaybe set up w ith in  th is  
area fo r  personnel returning to  s ite .

S tation 12: SC8A Backpack 12. While s t i l l  wearing faceplece, renove backpack
Renoval

S tation 13: Inner Glove Hash

Station 14: Inner Glove Rinse

Station 15: Face Piece Renoval

Station 16: Inner Glove
Renoval

13.

14.

15.

m i iu  p  i  b w c  v i i  i c «  v i « « » v i i i i c v b  ' * w » t  i i  w

regulator valve and proceed to  next s ta tio n .

Hash with decon solution th a t w il l  not ham the 
stein. Repeat as often as necessary.

Rinse w ith water, 
necessary.

Repeat as narty tines  as

Remove face piece. Deposit 1n container with  
p la s tic  l in e r .  Avoid touching face w ith fingers.

16. Renove Inner gloves and deposit 1n container 
with l in e r .
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FSOP 7 : MAXIMUM MEASURES FOR LEVEL A DECONTAMINATION

Station 17: Inner Clothing
Removal

Station 18: F ie ld  Hash

17. Remove c loth ing and place in  lin ed  container.
Do not near inner c loth ing o ff-s 1 te  since there  
Is  a p o s s ib ility  th a t small amounts of 
contaminants might have been transferred In  
removing the fu lly-encapsulating s u it .

18. Shower I f  h ighly to x ic , skin-corrosive or sk ln - 
absorbable m ateria ls  are known or suspected to  
be present. Wash hands and face 1 f shower is  
not a va ilab le .

S tation 19: Redress 19. Put on clean clothes.

FSOP 7 :  M INIM UM  MEASURES FOR LEVEL A DECONTAMINATION

Station 1: Equipment Drop

Station 2: Outer Garment,
Boots, and Gloves 
Wash and Rinse

Station 3: Outer Boot and 
Glove Removal

Station 4: Tank Change

Station 5: Boot» Gloves
and Outer Garment 
Removal

Station 6: SC8A Removal

1. Deposit equipment used o n -s ite  (to o ls , sampling 
devices and containers, monitoring Instruments, 
radios, clipboards, e tc . )  on p la s tic  drop 
cloths. Segregation a t  the drop reduces the 
p robab ility  o f cross contamination. During hot 
weather operations, cool down stations maybe set 
up w ith in  th is  area.

2. Scrub outer boots, outer gloves and fu l ly -  
encapsulating s u it  with decon solution or 
detergent and water. Rinse o f f  using copious 
amounts o f water.

3. Remove outer boots and gloves. Oeposlt In  
container w ith p la s tic  l in e r .

4 . I f  worker leaves Exclusion Zone to change a ir  
tank, th is  Is  the la s t  step In  the 
decontamination procedure. Worker's a i r  tank Is  
exchanged, new outer gloves and boot covers 
donned, jo in ts  taped, and worker returns to duty.

5. Boots, fu lly-encapsulating s u it . Inner gloves 
removed and deposited In  separate containers 
lined  with p la s tic .

6 . SCBA backpack and faceplece 1s removed (avoid  
touching face with fin g e rs ). SC8A deposited 
on p las tic  sheets.

Station 7: F ield Wash 7. Hands and face are thoroughly washed. Shower as
soon as possible.
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FSOP 7 : MAXIMUM MEASURES FOR LEVEL B DECONTAMINATION

Station 1: Segregated Equipment 
Drop

1.

Station 2: Boot Cover and 
Glove Wash

2.

S tation 3: Boot Cover and 
Glove Rinse

3.

S tation 4: Tape Reaoval 4.

S tation 5: Boot Cover 
Reaoval

5.

S tation 6: Outer Glove 
reaoval

6.

S tation 7: S u it and Safety  
Boot Wash

7.

Station 8: S u it, SCBA, Boot, 
and Glove Rinse

8 .

Station 9: Tank Change 9.

S tation 10: Safety Boot 
Reaoval

10.

Station 11: SC8A Backpack 
Reaoval

11.

S tation 12: Splash S uit 
Reaoval

12.

S tation 13: Inner Glove Wash 13.

Station 14: Inner Glove Rinse 14.

S tation 15: Face Piece Renoval 15.

S tation 16: Inner Glove 
Reaoval

16.

Deposit equipment used on s ite  ( to o ls , s tap ling  
devices and containers, Monitoring In s trw e n ts , 
radios, clipboards, e tc . )  on p la s tic  drop 
cloths o r In  d iffe re n t containers w ith  p la s tic  
lin e rs . Segregation a t  the drop reduces the 
p ro bab ility  o f cross-con ta r !  nation. Owing hot 
weather operations, cooldown stations Bay be set 
up w ith in  th is  area.

Scrub outer boot covers and gloves w ith decon 
solution or detergent and w ater.

Rinse o f f  decon solution fro a  s ta tion  2 «sing 
copious aaounts o f water.

Reaove tape around boots and gloves and deposit 
In  container w ith  p la s tic  l in e r .

Reaove boot covers and deposit In  container 
with p la s tic  l in e r .

Reaove outer gloves and deposit 1n container 
w ith  p la s tic  l in e r .

Hash ch ea lca l-res is tan t splash s u it ,  SC8A, 
gloves and safety boots. Scrub w ith  long-Handle 
scrub brush and decon solution. Wrap SCBA 
regulator ( I f  b e lt  aounted type) w ith  p la s tic  to  
keep out water. Wash backpack asseably w ith  
sponges or clo ths.

Rinse o f f  decon solution using copious aaounts 
o f water.

I f  worter leaves exclusion zone to  change a i r  
tank, th is  Is  the la s t  step In  the 
decontaalnation procedure. Worker's a i r  tank Is  
exchanged, new outer gloves and boot covers 
donned, and jo in ts  taped. Worker returns to  
duty.

Reaove safety boots and deposit In  container 
with p las tic  l in e r .

While s t i l l  wearing faceplece, reaove back­
pack and place on ta b le . Disconnect hose froa  
regulator valve.

With assistance o f helper, reaove splash s u it .  
Deposit In  container w ith p la s tic  l in e r .

Wash Inner gloves with decon solu tion .

Rinse Inner gloves w ith water.

Reaove face piece. Deposit in  container w ith  
p la s tic  l in e r .  Avoid touching face w ith fingers.

with l in e r .
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FSOP 7 :  MAXIMUM MEASURES FOR LEVEL B DECONTAMINATION.

Station 17: Inner Clothing  
Removal

17. Remove Inner c lo th ing . Place In  container w ith  
l in e r .  Do not wear inner c lothing o f f -s lte  
since there 1s a p o s s ib ility  th a t small amounts 
o f contaminants might have been transferred 1n 
removing the fu lly-encapsulating s u it .

S tation 18: F ie ld  Hash 18. Shower i f  highly to x ic , skin-corrosive or skin - 
absorbable m aterials are known or suspected to  
be present. Hash hands and face I f  shower is  
not ava ilab le .

■Station 19: Redress 19. Put on clean clothes.

FSOP 7 :  M INIMUM MEASURES FOR LEVEL B DECONTAMINATION

Station 1: Equipment Drop 1. Deposit equipment used on-s1te (to o ls , sampling 
devices and containers, monitoring Instruments, 
radios, clipboards, e tc .)  on p las tic  drop 
clo ths. Segregation a t the drop reduces the 
probab ility  o f cross contamination. During hot 
weather operations, cool down station  may be set 
up w ith in  th is  area.

Station 2 : Outer Garment, 
Boots, and Gloves 
Hash and Rinse

2. Scrub outer boots, outer gloves and chemical- 
res is tan t splash s u it with decon solution or 
detergent water. Rinse o f f  using copious 
amounts o f water.

Station 3: Outer Boot and 
Glove Removal

3. Remove outer boots and gloves. Deposit in  
container w ith p la s tic  l in e r .

Station 4: Tank Change 4. I f  worker leaves.exclusive zone to  change a ir  
tank, th is  is  the la s t  step in  the 
decontamination procedure. Worker’ s a i r  tank is  
exchanged, new outer gloves and boot covers 
donned, jo in ts  taped, and worker returns to duty.

Station S: Boot, Gloves 
and Outer Garment 
Removal

5. Boots, chem ical-resistant splash s u it ,  inner 
gloves removed and deposited In  separate 
containers lined  with p la s tic .

Station 6: SCBA Removal 6. SCBA backpack and faceplece is  removed. Avoid 
touching face with fin g er. SCBA deposited 
on p las tic  sheets.

Station 7: F ield Hash 7. Hands and face are thoroughly washed. Shower as
soon as possible.
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FSOP 7 : KAXIHUM MEASURES FOR LEVEL C DECONTAMINATION

Station 1: Segrated Equipment 
Drop

Station 8: S u it and Boot, 
and Glove Rinse

Station 9: Canister or
Mask Change

Station 10: Safety Boot 
Removal

Station 11: Splash S u it
Removal

Station 12: Inner Clove
Rinse

Station 13: Inner Glove 
Hash

Station 14: Face Piece 
Reaoval

Station IS : Inner Glove
Reaoval

1 . Deposit equipment used on s ite  (to o ls , stapling  
devices and containers, aonitoring  In s trw e n ts , 
radios, clipboards, e tc . )  on p la s tic  drop 
cloths or In  d iffe re n t containers w ith p la s tu  
lin e rs . Segregation a t  the drop reduces the 
p robab ility  o f cross contaalnation. During hot 
weather operations, a cool down s ta tion  may be 
set up w ith in  th is  area.

Station 2: Boot Cover and 
Glove Wash

2. Scrub outer boot covers and gloves w ith  decon 
solution o r detergent and water.

Station 3: Boot Cover and 
Glove Rinse

3. Rinse o f f  decon solution fro *  station  2 «sing 
copious anounts o f water.

Station 4: Tape.Removal 4. Reaove tape around boots and gloves and deposit 
in  container w ith p las tic  l in e r .

Station 5: Boot Cover 
Reaoval

5. Reaove boot covers and deposit 1n containers 
w ith p la s tic  l in e r .

Station 6: Outer Glove 
Reaoval

6. Reaove outer gloves and deposit 1n container 
with p las tic  l in e r .

Station 7: S u it and Boot 
Mash

7. Hash splash s u it , gloves, and safety boots. 
Scrub with long-handie scrub brush and decon
solution .

6 . Rinse o f f  decon solution using water. Repeat as 
■any tlaes  as necessary.

9 . I f  worker leaves exclusion zone to  change 
can is ter (o r aask), th is  is  the la s t  step 
1n the decontaaination procedure. Worker's 
can ister is  exchanged, new outer gloves and boot 
covers donned, and jo in ts  taped worker returns  
to duty.

10. Reaove safety boots and deposit in  container 
w ith p las tic  l in e r .

11. With assistance o f helper, remove splash 
s u it . Deposit in  container w ith p la s tic  l in e r .

12. Wash inner gloves with decon solution.

13. Rinse Inner gloves with water.

14. Rewove face piece. Deposit In  container w ith  
p la s tic  l in e r .  Avoid touching face with fingers.

15. Rewove inner gloves and deposit in  lin ed  
container.
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FSOP 7 :  MAXIMUM MEASURES FOR LEVEL C DECONTAMINATION

Station 16: Inner Clothing 
Removal

16. Remove clothing soaked with perspiration and 
place In  lined  container. Do not wear Inner 
clothing off~s1te since there 1s a p o s s ib ility  
th a t small amounts o f contaminants might have 
been transferred 1n removing the fu l ly -  
encapsulating s u it .

S tation 17: F ie ld  Wash 17. Shower I f  highly to x ic , skin-corrosive or skin- 
absorbable m aterials are known or suspected to  
be present. Wash hands and face I f  shower Is  
not ava ilab le .

Station 18: Redress 18. Put on clean clothes.

FSOP 7 :  M INIM UM  MEASURES FOR LEVEL C DECONTAMINATION

1. Deposit equipment used on-s ite  (to o ls , sampling 
devices and containers, monitoring Instruments, 
radios, clipboards, e tc . )  on p la s tic  drop 
cloths. Segregation a t the drop reduces the 
p robab ility  o f cross contamination. During hot 
neather operations, a cool down station  may be 
set up w ith in  th is  area.

2. Scrub outer boots, outer gloves and splash 
s u it with decon solution or detergent water.
Rinse o f f  using copious amounts o f water.

3. Remove outer boots and gloves. Deposit 1n 
container with p las tic  l in e r .

4 . I f  worker leaves exclusive zone to change 
canister (or mask), th is  Is  the la s t  step In  the 
decontamination procedure. Worker's can ister Is  
exchanged, new outer gloves and boot covers 
donned, jo in ts  taped, and worker returns to duty.

5. Boots, chem ical-resistant splash s u it , inner 
gloves removed and deposited In  separate 
containers lined  with p la s tic .

6. Facepiece is  removed. Avoid touching face with 
fing ers , Facepiece deposited on p la s tic  sheet.

7. Hands and face are thoroughly washed. Shower as
soon as possible.

Station 1: Equipment Drop

Station 2: Outer Garment,
Boots, and Gloves 
Wash and Rinse

Station  3: Outer Boot and 
Glove Removal

Station 4: Canister or 
Mask Change

Station 5: Boot, Gloves
and Outer Garment 
Removal

S tation 6: Face Piece
Removal

Station 7: Field Wash





A ppendix E. N IO S H , O S H A , and EPA Regional O ffices and USCG  D istrict O ffices

NIOSH Regional Officas

HHS Region I Government Center 
(JFK Föderal Building)Boston, MA 02203 
-telephone: (617) 223-3848

HHS Region II
26 Federal Plaza, Room 3337 
New \brk, NY 10278 
"telephone: (212) 264-5747

HHS Region III 
521-35 Market Street 
ROL Box 13716 Philadelphia, PA 19101 
"telephone: (215) 596-6716

HHS Region IV
101 Marietta lower, Suite 1007 
Atlanta, GA 30323 
lelephone: (404) 221-2396

HHS Region V
300 South Wacker Drive; 33rd Floor 
Chicago. IL 60606 -telephone: (312) 886-3881

HHS Region VI
1200 Main lower Building 
Room 1835 Dallas, TX 75202 
-telephone: (214) 767-3916

HHS Region VII 
601 East 12th Street 
Kansas City, MO 64106 -telephone: (816) 374-3491

HHS Region VIII 
1185 Federal Building 
1961 Stout Street Denver, CO 80294 
-telephone: (303) 844-6163 x17

HHS Region IX
50 United Nations Plaza 
San Francisco CA 94102 -telephone: (415) 556-3782

HHS Region X
2901 Third Avenue; M.S. 402 
Seattle; WA 98121 Telephone: (206) 442-0530

OSHA Regional Offices

OSHA Region I 
16-18 North Street 
1 Dock Square Building, 4th Floor Boston, MA 02109 
Telephone: (617) 223-6710

OSHA Region II
One Astor Plaza, Room 3445
1515 BroadwayNew \brfc. NY 10036
Telephone: (212) 944-3432

OSHA Region III 
Gateway Building, Suite 2100 
3535 Market Street Philadelphia, PA 19104 Telephone: (215) 596-1201

OSHA Region IV
1375 Peachtree Street, N.E.
Suite 587 
Atlanta, GA 30367 
Telephone: (404) 881-3573

OSHA Region V 
230 South Dearbom Street 
32nd Floor, Room 3244 
Chicago, IL 60604 
Telephone: (312) 353-2220

OSHA Region VI 
525 Griffin Square; Room 602 
Dallas, TX 75202 
Telephone: (214) 767-4731

OSHA Region VII 
911 Walnut Street, Room 406 
Kansas City, MO 64106 
Telephone: (816) 374-5861

OSHA Region VIII 
Federal Building, Room 1554 
1961 Stout Street Denver, CO 80294 
Telephone: (303) 837-3061

OSHA Region IX 
450 Golden Gate Avenue 
Box 36017
San Francisco; CA 94102 
Telephone: (415) 556-7260

OSHA Region XFederal Office Building, Room 6003 
909 First Avenue Seattle; WA 98174 
Telephone: (206) 442-5930

ERA Regional Offices

EPA Región I 
JFK Federal Building 
Boston, MA 02203 Telephone: (617) 223-7210

EPA Región II
26 Federal PlazaRoom 900
New *>rk, NY 10218
Telephone: (212) 264-2525

EPA Región III 
841 Chestnut Street Philadelphia, PA 19107 
Telephone: (215) 597-9800

EPA Región IV 
345 Cortland Street, N.E 
Atlanta, GA 30365 
"telephone: (404) 881-4727

EPA Región V 
230 S. Dearbome Street 
Chicago, IL 60604 
Telephone: (312) 353-2000

EPA Región VI 
First International Building
1201 Elm Street 
Dallas. TX 75270 Telephone: (214) 767-2600

EPA Región VII 
726 Minnesota Avenue 
Kansas City, KS 66101 
Telephone: (913) 236-2800

EPA Región VIII One Derrver Place 
999 18th Street, Surte 1300 
Denver, CO 80202-2413 
Telephone: (303) 293-1603

EPA Región IX 
215 Fremont Street 
San Francisca; CA 94105 
lelephone: (415) 974-8153

EPA Región X 
1200 6th Avenue 
Seattte; WA 98101 
Telephone: (206) 442-5810
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USCG District Office«

Commander (mep)First Coast Guard District 
150 Causeway Street Boston, MA 02114 
Telephone: (617) 223-6915

Commander (meps)
Second Coast Guard District 
1430 Olive Street 
St. Louis, MO 63103 
Telephone: (314) 425-4655

Commander (mer)
Third Coast Guard District 
Governors Island New York, NY 10004 
Telephone: (212) 668-7152

Commander (mep)
Fifth Coast Guard District 
Federal Building 
431 Crawfort Street 
Portsmouth, VA 23705 
Telephone: (804) 398-6383

Commander (mep)
Seventh Coast Guard District 
Federal Building
51 &.W. 1s t Avenue Miami, FL 33130 
Telephone: (305) 350-5276

Commander (mep)
Eighth Coast Guard District Hale Boggs Federal Building 
500 Camp Street 
New Orleans, LA 70130 
Telephone: (504) 589-6296

Commander (mep)
Ninth Coast Guard District 
1240 East 9th Street Cleveland, OH 44199 
Telephone: (216) 522-3918

Commander (mep)
Eleventh Coast Guard District 
Union Bank Building 
400 Oceangate 
Long Beach. CA 90822 
Telephone: (213) 590-2301

Commander (mepps)
Twelfth Coast Guard District Building 51 
Government Island Alameda, CA 94501 
Telephone: (415) 437-3465

Commander (mep)
Thirteenth Coast Guard District Fédéral Building 
915 Second Avenue Seattle; WA 98174 
Telephone: (206) 442-5850

Commander (mep)
Fourteenth Coast Guard District Prince Kalanianaofe Federal Building 
300 Ala Moana Boulevard, 9th Floor 
Honolulu, HI 96850 Telephone: (808) 546-7510

Commander (mep)
Seventeenth Coast Guard District 
p a  Box 3-5000 
Juneau, AK 99802 
Telephone: (907) 586-7195

U . S .  C o a s t  G u a r d  D i s t r i c t s
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NIOSH, OSHA, AND EPA REGIONS

*  U.S. GOVERNMENT PRINTING OFFICE: 1996 750-17G/40007




