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A b b r e v i a t i o n s

A C G IH ® 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 ygien ists

C F R C o d e  o f  F ed era l R eg u la tio n s

EPA E n v iro n m e n ta l  P ro te c tio n  A gency

H H E H e a lth  h a z a rd  e v a lu a tio n

N A IC S N o r th  A m e ric a n  In d u s try  C la ss if ic a tio n  System

N IO S H N a tio n a l  In s ti tu te  fo r  O c c u p a tio n a l  Safety  a n d  H e a lth

O E L O c c u p a tio n a l  ex p o su re  lim it

O S H A O c c u p a tio n a l  Safety  a n d  H e a lth  A d m in is tra t io n

PEL P erm issib le  e x p o su re  lim it

p C i /L p ic o C u rie s  p e r  lite r  o f  a ir

R E L R e c o m m e n d e d  e x p o su re  lim it

S T E L S h o r t- te rm  ex p o su re  lim it

T LV ® T h re s h o ld  lim it v a lu e

T W A T im e-w eig h ted  average

W E E L ™ W o rk p la c e  e n v iro n m e n ta l ex p o su re  level
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H i g h l i g h t s  o f  t h e  

N I o S H  H e a l t h  

H a z a r d  E v a l u a t i o n

The National Institute 
for Occupational Safety 
and Health (NIOSH) 
received a request for a 
health hazard evaluation 
at a government 
building in Maine.
Union representatives 
of employees from a 
federal agency requested 
assistance in evaluating 
employee exposure to 
naturally-occurring radon 
inside the building.

What NIOSH Did
•  W e m easu red  ra d o n  levels f ro m  Ja n u a ry  2012 to  M ay 2012.

•  W e m easu red  ra d o n  levels in sid e  a n d  o u ts id e  th e  b u ild in g .

What NIOSH Found
•  R a d o n  c o n c e n tr a t io n s  o u td o o r s  a n d  in  th e  o c c u p ie d  w o rk  

a re a  w e re  b e lo w  O S H A  a n d  E P A  e x p o s u re  l im its .

•  R a d o n  c o n c e n tra tio n s  in  th e  b a s e m e n t w ere  h ig h e r  th a n  in  

th e  w o rk  a rea  o r  o u td o o rs . E m ployees u su a lly  d o  n o t  w o rk  

in  th e  b a se m e n t.

What Managers Can Do
•  E n s u re  em ployees m in im iz e  th e  t im e  s p e n t  in  th e  b a se m e n t.

•  C o n s id e r  in s ta l l in g  a v e n t i la t io n  sy stem  in  th e  b a s e m e n t 

to  re m o v e  r a d o n  i f  th is  sp a c e  is ever u s e d  as a n  o c c u p ie d  

w o rk  area .

What Employees Can Do
•  M in im iz e  th e  tim e  s p e n t in  th e  b a se m e n t.
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s u m m a r y

A NIOSH investigator 
evaluated employee 
exposures to radon. We 
found that radon levels in 
the first floor work area 
were well below the OSHA 
PEL of 100 pCi/L, and also 
below the much lower EPA 
residential guideline of 
4 pCi/L. However, radon 
levels in the basement 
were higher than on the 
first floor, but the basement 
was typically unoccupied. 
We recommend that 
employees minimize the 
time they spend in the 
basement to keep exposure 
to radon as low as 
practical. If the basement is 
ever used as a work space, 
installing a basement 
radon mitigation system 
should be considered.

In  D e c e m b e r 2010, N IO S H  received  a n  H H E  re q u e s t f ro m  th e  

u n io n  re p re se n tin g  em ployees a t a g o v e rn m e n t facility  in  M ain e . 

N IO S H  w as asked  to  evaluate  em ployees’ ex p o su re  to  r a d o n  gas 

d u r in g  n o rm a l w o rk  activ ities a t th e  facility  (e.g., in sp ec tin g  vehicles 

a n d  m ateria ls , co llec ting  d u tie s , a n d  co n fisca tin g  c o n tra b a n d ).

T h e  p r im a ry  em ployee h e a lth  c o n c e rn  a t th is  facility w as exposu re  

to  n a tu ra lly -o ccu rrin g  ra d o n  gas. W e  ev a lu a ted  th e  facility  o n  
Ja n u a ry  3 1 -F e b ru a ry  2, 2012. W e  o b serv ed  w o rk  p rac tices  a n d  

m easu red  r a d o n  levels in  th e  o ccu p ied  w o rk  areas a n d  th e  typically 

u n o c c u p ie d  b a se m e n t. T h e  r a d o n  m e a su re m e n ts  w ere  re c o rd e d  at 

10-m inu te  in te rv a ls  over ap p ro x im ate ly  4 8  h o u rs . W e  also  p laced  
lo n g -te rm  R a d tra k ®  ra d o n  d e tec to rs  in  th e  w o rk  area, b a sem en t, 

a n d  o u td o o rs ; th e se  d e tec to rs  w ere  co llec ted  o n  M ay 30 , 2012, a n d  

analyzed by th e  m an u fac tu re r .

R a d o n  levels averaged 0 .8  ± 1.7 p C i /L  in  th e  first f lo o r  w o rk  area 
a n d  h ig h e r (3 .8  ± 3 .9  p C i/L )  in  th e  b a se m e n t o n  F eb ru ary  1-2, 2012. 

T h e  ra d o n  levels d id  n o t  f lu c tu a te  su b stan tia lly  d u r in g  th e  day. N o  

d e tec tab le  levels o f  r a d o n  w ere fo u n d  in  th e  o u td o o r  in sp e c tio n  lane  
over a 4 -m o n th  sam p lin g  pe rio d . O v e r  4  m o n th s , r a d o n  levels in  th e  

first f lo o r  w o rk  area  averaged 0 .6  p C i/L , w h ile  th e  b a se m e n t average 

w as 7.5 p C i/L . A ll o f  th e se  r a d o n  levels are w ell b e lo w  th e  O S H A  
P E L  o f  100 p C i/L . T h e  ra d o n  levels in  th e  o ccu p ied  firs t f lo o r  w ere 

also below  th e  E PA  res id en tia l g u id e lin e  o f  4  p C i/L , b u t  th e  levels in  

th e  u n o c c u p ie d  b a se m e n t w ere above th e  E PA  g u ide line . F o llow ing  

th e  p rin c ip le  o f  k eep in g  exposures to  io n iz in g  ra d ia tio n  as low  as 
possib le , w e re c o m m e n d  th a t  em ployees m in im ize  th e  tim e  they  

sp e n d  in  th e  b asem en t.

Keyw ords: N A IC S  921130 (P u b lic  finance activities), radiation, radon, 
radon progeny, exposure, R a d tra k ®
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In t r o d u c t io n
In  D ecem b er 2010, N IO S H  received  a n  H H E  re q u e s t fro m  a 

u n io n  rep resen ta tiv e  o n  b e h a lf  o f  em ployees a t a g o v e rn m en t 

facility in  M ain e . N IO S H  was asked  to  evaluate  levels o f  r a d o n  in  

th e  w orkplace. T h e  p rim a ry  h e a lth  c o n c e rn  a t th is  facility involved 
in h a la tio n  exposu re  to  na tu ra lly -o ccu rrin g  ra d o n  gas. W e  evaluated  

th e  facility o n  Jan u a ry  31, 2 0 1 2 -F e b ru a ry  2, 2012. W e  o b serv ed  w ork  

p ractices a n d  m e asu red  ra d o n  levels in  th e  w o rk  area  a n d  b asem en t. 
T h e  ra d o n  m easu rem en ts  w ere re c o rd e d  a t 10-m inute  in tervals over 

app rox im ate ly  4 8  h o u rs . W e  p laced  long-term  R a d tra k ®  ra d o n  

d e tec to rs in  th e  w o rk  area, b a sem en t, a n d  o u td o o rs ; th e se  d etec to rs 

w ere co llec ted  o n  M ay 30, 2012, a n d  analyzed by th e  m an u fac tu rer. 
T h is re p o r t c o n ta in s  o u r  fin d in g s a n d  re c o m m e n d a tio n s  fro m  o u r  

ev a lu a tio n  o f  r a d o n  gas a t th e  facility.

T h e  b r ic k  a n d  w o o d  facility  w as c o n s tru c te d  in  1931 a n d  w as leased  

f ro m  th e  U .S . g o v e rn m e n t. I t h a d  tw o  f lo o rs  above g rad e  a n d  a 

p o u re d  c o n c re te  b a se m e n t. H e a t w as p ro v id e d  by a n  o il-fired  b o ile r  

th a t  s u p p lie d  h o t  w a te r  to  p e r im e te r  b a se b o a rd  ra d ia to rs . T h e  

b u ild in g  d id  n o t  have c e n tra l a ir -c o n d itio n in g , b u t  several ro o m s 

h a d  w in d o w -m o u n te d  u n its . E m ployees c o u ld  a lso  o p e n  w ind o w s. 

T h e  b a s e m e n t w as u se d  p r im a rily  fo r  s to rage , b u t  a lso  h o u se d  

su p p lie s , e le c tro n ic  e q u ip m e n t, a n d  th e  o il-fired  b o ile r. T h e  se c o n d  

f lo o r  w as u se d  exclusively fo r  sto rage .

T h e  firs t f lo o r  w as d iv id e d  in to  tw o  offices a n d  a w o rk  a rea  w h e re  
em ployees m o n ito re d  veh icles a n d  p e o p le  e n te r in g  th e  U n ite d  

S ta tes  f ro m  C a n a d a  24 h o u rs  p e r  day. E m ployees s p e n t  a b o u t 

8 0 %  o f  th e ir  8 -h o u r w o rk  s h if t  in  th e  firs t f lo o r  offices, a n d  th e  

r e m a in d e r  o f  th e ir  s h if t  w as s p e n t  o u td o o rs  in sp e c tin g  vehicles.

A t th e  tim e  o f  o u r  e v a lu a tio n  29 em ployees w o rk e d  ro ta t in g  sh ifts 

b e tw e e n  th is  facility  a n d  o th e rs  a lo n g  th e  b o rd e r . O n  average, fo u r  

to  six  em ployees w o rk e d  8 -h o u r w o rk  sh ifts  a t th is  facility.

Radon and its Health Effects

R a d o n  is a co lo rle ss , taste less rad io ac tiv e  gas th a t  is fo rm e d  v ia  

th e  rad io a c tiv e  decay  o f ra d iu m . R a d iu m  is c o m m o n  in  m an y  

soils a n d  rocks, th o u g h  its c o n c e n tra t io n  ca n  vary  w idely. B ecause  

r a d o n  is a gas, i t  c a n  leave th e  so il o r  ro ck  w h e re  it  fo rm e d  a n d  

e n te r  th e  s u r ro u n d in g  air. T h e re fo re , r a d o n  levels ca n  b u ild  u p  

w h e n  v e n ti la t io n  ra te s  a re  lo w  o r  w h e n  a la rg e  a m o u n t  o f ra d iu m  

is p re se n t.
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In t r o d u c t io n

( c o n t i n u e d )

A s s e s s m e n t

C a n c e r  is th e  m a jo r  effect o f  c o n c e rn  f ro m  ra d iu m  a n d  ra d o n  

ra d io n u c lid e s  [A T S D R  1990; D O E  1995]. I n h a la t io n  is th e  

p r im a ry  ro u te  o f  r a d o n  ex p o su re . E x p o su re  to  r a d o n  in creases  a 

p e r s o n ’s r isk  fo r  lu n g  cancer, a n d  sm o k ers  ex p o sed  to  r a d o n  a re  a t 

g rea te r  r isk  fo r  lu n g  c a n c e r (ap p ro x im a te ly  10 to  20  tim es) th a n  are 

s im ila rly  ex p o sed  n o n sm o k e rs  [A T S D R  1990].

A cross th e  U n i te d  S ta te s , b a c k g ro u n d  c o n c e n tra t io n s  o f  r a d o n  
in  o u td o o r  a ir  ra n g e  f ro m  0 .0 0 3  to  2 .6  p C i / L  a n d  a re  h ig h e r  in  

areas w ith  u r a n iu m  a n d  th o r iu m  d e p o s its  o r  g ra n ite  fo rm a tio n s  

[D O E  1995]. D u r in g  th e  w in te r  o f  1 9 8 8 -1 9 8 9 , th e  EPA  u se d  

c h a rc o a l c a n is te rs  in  a 2 to  7 day  m e a s u re m e n t su rv ey  fo r  r a d o n  

in  8 3 9  h o m e s  across a ll 16 c o u n tie s  in  M a in e . T h e  E PA  fo u n d  

th a t  in  th e  c o u n ty  w h e re  th is  fac ility  is lo c a te d , a lo n g  w ith  fo u r  

o th e r  c o u n tie s  in  c e n tra l  a n d  s o u th e r n  M a in e , th e  average 

r a d o n  c o n c e n tra t io n s  e x c e e d ed  4  p C i / L  [EPA  1993]. T h e  EPA  
re c o m m e n d s  ta k in g  co rrec tiv e  m ea su re s  w h e n  in -h o m e  r a d o n  

levels ex ceed  4  p C i /L .  H ow ever, th e  r e c o m m e n d a tio n s  a n d  
a c t io n  levels fo r  in d o o r  r a d o n  p ro v id e d  by  th e  EPA  a re  n e i th e r  

e n fo rc e a b le  n o r  a p p lic a b le  fo r  a w o rk p la c e  e n v iro n m e n t. F o r 

o c c u p a tio n a l  se ttin g s , th e  O S H A  P E L  is 100 p C i / L  fo r  a 40- 

h o u r  e x p o su re  in  any  w o rk w eek  o f  7 c o n se c u tiv e  days. S ee  th e  
A p p e n d ix  fo r  in fo rm a tio n  o n  e x p o su re  lim its .

Short-term Real-time Measurements

W e  m e a su re d  r a d o n  in  th e  f irs t f lo o r  w o rk  a rea  a n d  b a se m e n t 
areas u s in g  a P R IS M  M o d e l 597-PX 3 m o n ito r  (a lp h a N U C L E A R ® , 

S a sk a to o n , S ask a tch ew an , C a n a d a ). T h e  p o r ta b le  m o n ito r  w as set 

to  da ta-log  r a d o n  levels every 10 m in u te s  over ap p ro x im a te ly  48  

h o u rs . T h e  lim it o f  d e te c tio n  o f  th is  in s tru m e n t  is 0.1 p C i/L .

Long-term Passive Measurements

W e  u s e d  R a d tra k  d e te c to rs  (L an d au e r, Inc ., G len w o o d , Illino is) 

to  passively m easu re  r a d o n  levels over a 4 -m o n th  p e r io d . T h ese  

d e tec to rs  c o n ta in  a p o ly m er film  in s id e  a p e rfo ra te d  m eta l 

c o n ta in e r . R a d o n  d iffuses in to  th e  c o n ta in e r  a n d  decays in to  

elec trically  c h a rg ed  d a u g h te r  p ro d u c ts , w h ic h  s tick  to  th e  p o ly m er 

f ilm  a n d  are  su b se q u e n tly  c o u n te d  by th e  m a n u fa c tu re r . T h e  lim it 

o f  d e te c tio n  is 3 0  p C i /L /d a y  ( th e  e q u iv a le n t o f  3 0  days a t 1 p C i/L , 

o r  15 days a t 2 p C i /L ,  etc). O u r  d e tec to rs  w ere  e x p o sed  fo r  121
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A s s e s s m e n t

( c o n t ì n u e d )

R e s u l t s

days (Jan u ary  31, 2 0 1 2 -M a y  30 , 2012), re su ltin g  in  a m in im u m  

d e te c ta b le  c o n c e n tra t io n  o f  0 .3  p C i /L .  D e tec to rs  w ere  p la c e d  (in  

trip lica te )  ap p ro x im a te ly  5 fee t above th e  f lo o r  in  th e  b a se m e n t, in  

th e  firs t f lo o r  w o rk  area, a n d  o u td o o rs  in  th e  v eh ic le  in sp e c tio n  

lanes. W e  also  co llec ted  fo u r  f ie ld  b lan k s .

R a d o n  c o n c e n tra tio n s  averaged  0 .8  ± 1.7 p C i /L  in  th e  w o rk  area, 

o n  th e  basis o f  273 m e a su re m e n ts  across 4 8  h o u rs . A verage ra d o n  

c o n c e n tra tio n s  in  th e  b a s e m e n t w ere  h ig h er, 3 .8  ± 3 .9  p C i /L  o n  

th e  basis o f  2 9 0  m e a su re m e n ts . R a d o n  levels d id  n o t  f lu c tu a te  

su b s ta n tia lly  th ro u g h o u t  th e  day.

T ab le  1 show s th e  re su lts  f ro m  th e  passive m o n ito r in g  across th e  

121-day p e r io d . R esu lts  fo r  th e  o u td o o r  d e te c to rs  w ere  b e lo w  th e  

lim it o f  d e te c tio n  (0.3 p C i/L ) ,  w h ile  levels in  th e  w o rk  a rea  w ere 

sligh tly  h ig h e r  (0 .6  p C i/L ) .  R esu lts  fo r  th e  d e te c to rs  p la c e d  in  th e  

b a s e m e n t averaged  7.5 p C i /L  over th e  121-day sa m p lin g  p e rio d .

Table 1. Radon levels m easured between Ja n u a ry  31, 2012 and 
M ay 30, 2012

Sam p le  Location A ve rage  R ad on  Concentration (pCi/L)

ND*

Outdoors/inspection lane ND*

ND*

0.6

First floor w ork area 0.6

0.6

7.2

Basem ent 7.5

7.8

*ND -  Not detected; the levels were below the minimum detectable 
concentration of 0.3 pCi/L. All field b lanks were ND.
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D ì s c u s s ì o n

A ll r a d o n  levels m e a su re d  d u r in g  th is  e v a lu a tio n  w ere  w ell b e lo w  

th e  O S H A  P E L  o f  100 p C i /L .  A d d itio n a lly , th e  r a d o n  levels in  

th e  o c c u p ie d  w o rk  areas o n  th e  firs t f lo o r  o f  th e  facility  w ere  b e lo w  

th e  m u c h  low er EPA  re s id e n tia l g u id e lin e  o f  4  p C i /L .  A lth o u g h  

th e  average r a d o n  levels in  th e  u n o c c u p ie d  b a s e m e n t (7.5 p C i/L )  

ex ceed ed  th e  EPA  re s id e n tia l g u id e lin e , th e  b a s e m e n t w as typically  

u n o c c u p ie d . F u r th e rm o re , a r a d o n  level o f  7.5 p C i /L  is n o t  h ig h  

fo r th is  a rea  o f  M a in e  [EPA 1993]. N early  3 0 %  p e rc e n t o f  th e  

h o m e s  analyzed  in  th e  s ta te  o f  M a in e  d u r in g  th e  EPA  survey  o f  

1 9 8 8 -1 9 8 9  ex ceed ed  4  p C i /L ,  a n d  th e  h o m e s  in  th e  c o u n ty  w h e re  

th is  facility  is lo c a te d  averaged  a b o u t 5 p C i /L .

R a d o n  levels m e a s u re d  d u r in g  th is  e v a lu a tio n  in  th e  o c c u p ie d  

w o rk  a reas  o f  th e  fac ility  w e re  w ell b e lo w  th e  O S H A  P E L  o f  

100 p C i /L ,  a n d  ev en  b e lo w  th e  m u c h  lo w e r E P A  re s id e n tia l  
g u id e lin e  o f  4  p C i /L .  A lth o u g h  r a d o n  levels in  th e  b a s e m e n t  

w ere  h ig h e r  t h a n  th e  f irs t  f lo o r , th is  a re a  o f  th e  b u i ld in g  w as 

ty p ica lly  u n o c c u p ie d .

R e c o m m e n d a t o n s
O n  th e  basis o f  o u r  fin d in g s , w e re c o m m e n d  th a t  em ployees 

m in im ize  th e  tim e  th e y  s p e n d  in  th e  b a se m e n t. T h is  

r e c o m m e n d a tio n  is b a se d  u p o n  th e  p r in c ip le  o f  k e e p in g  

p e rso n a l exposu res to  any  io n iz in g  ra d ia t io n  as low  as p rac tica l. 

A d d itio n a lly , if  th e  b a s e m e n t is ever c o n v e rte d  in to  a space  w h e re  
em ployees m ay s p e n d  m o re  o f  th e ir  w o rk  sh ift, th e  m an ag ers  

s h o u ld  c o n s id e r  in s ta llin g  a b a se m e n t r a d o n  m itig a tio n  system .

R e f e r e n c e s  a r n , , , , , ,
A T S D R  [1990]. T ox ico log ical p ro file  fo r  r a d o n  TP-90-23. A tla n ta , 

G A : U .S . D e p a r tm e n t o f  H e a lth  a n d  H u m a n  S erv ices, A g en cy  fo r 

Toxic S u b stan ces  a n d  D isease  R egistry .

D O E  [1995]. S cience , socie ty  a n d  A m e ric a ’s n u c le a r  w aste: io n iz in g  

ra d ia tio n . U n i t  2, 1st ed . W a sh in g to n , D C : U .S . D e p a r tm e n t o f  
E nergy  P u b lic a tio n  D O E /R W -0 3 6 2  SR .

EPA  [1993]. EPA’s m a p  o f  r a d o n  zones. U n ite d  S ta tes  

E n v iro n m e n ta l P ro te c tio n  A gency. A ir  a n d  R a d ia t io n  (6604J). 402- 

R -93-039. S e p te m b e r  1993.
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A p p E N D i x :  o c c u p a t i o n a l  E x p o s u r e  L i M u s  a n d  H e a l t h  E f f e c t s

In  e v a lu a tin g  th e  h azards p o se d  by  w o rk p lace  ex posu res, N IO S H  in vestiga to rs u se  b o th  m a n d a to ry  (legally 

en fo rceab le ) a n d  re c o m m e n d e d  O E L s fo r  chem ica l, physical, a n d  b io lo g ica l ag en ts  as a g u id e  fo r  m ak in g  

re c o m m e n d a tio n s . O E L s have b e e n  d ev e lo p ed  by  fed e ra l agencies a n d  safety a n d  h e a lth  o rg an iza tio n s  to  

p re v e n t th e  o c c u rre n ce  o f  adverse  h e a lth  effects f ro m  w o rk p lace  ex p o su res . G enera lly , O E L s suggest levels 

o f  ex p o su re  th a t  m o s t em ployees m ay b e  ex p o sed  to  fo r  u p  to  10 h o u rs  p e r  day, 4 0  h o u rs  p e r  w eek , fo r  a 

w o rk in g  life tim e, w ith o u t  e x p e rie n c in g  adverse  h e a lth  effects. H ow ever, n o t  all em ployees w ill b e  p ro te c te d  

f ro m  adverse  h e a lth  effects even  if  th e ir  ex p o su res  are  m a in ta in e d  b e lo w  th e se  levels. A  sm all p e rcen tag e  

m ay ex p e rien ce  adverse  h e a lth  effects b ecau se  o f  in d iv id u a l su scep tib ility , a p reex is tin g  m ed ica l c o n d itio n , 

a n d / o r  a h y p ersen sitiv ity  (allergy). In  a d d itio n , so m e  h aza rd o u s  su b stan ces  m ay ac t in  c o m b in a tio n  w ith  

o th e r  w o rk p lace  ex posu res, th e  g en e ra l e n v iro n m e n t, o r  w ith  m e d ic a tio n s  o r  p e rso n a l h a b its  o f  th e  

em ployee  to  p ro d u c e  adverse  h e a lth  effects even  if  th e  o c c u p a tio n a l ex p o su res  a re  c o n tro lle d  a t th e  level set 

by  th e  ex p o su re  lim it. A lso , so m e  su b stan ces  c a n  b e  a b so rb e d  by d ire c t c o n ta c t w ith  th e  sk in  a n d  m u c o u s  

m e m b ra n e s  in  a d d i t io n  to  b e in g  in h a le d , w h ic h  c o n tr ib u te s  to  th e  in d iv id u a l’s overall ex posu re .

M o s t O E L s a re  exp ressed  as a T W A  ex p o su re . A  T W A  refers to  th e  average e x p o su re  d u r in g  a n o rm a l 8- 

to  10 -hour w orkday . S o m e  ch em ica l su b stan ces  a n d  physica l ag en ts  have re c o m m e n d e d  S T E L  o r  ce iling  

v alues w h e re  adverse  h e a lth  effects are  cau sed  by  ex p o su res  over a s h o r t  p e r io d . U n le ss  o th e rw ise  n o te d , 

th e  S T E L  is a 15 -m in u te  T W A  ex p o su re  th a t  s h o u ld  n o t  b e  ex ceed ed  a t any  tim e  d u r in g  a w orkday , a n d  

th e  ce ilin g  lim it is a n  ex p o su re  th a t  s h o u ld  n o t  b e  ex ceed ed  a t any  tim e .

In  th e  U n ite d  S ta tes , O E L s have b e e n  e s ta b lish e d  by  fed e ra l agencies, p ro fe ss io n a l o rg an iza tio n s , s ta te  

a n d  local g o v e rn m en ts , a n d  o th e r  e n titie s . S o m e  O E L s are legally en fo rceab le  lim its , w h ile  o th e rs  are 

re c o m m e n d a tio n s . T h e  U .S . D e p a r tm e n t o f  L ab o r O S H A  PELs (29 C F R  1910 [general in d u stry ]; 29 

C F R  1926 [c o n s tru c tio n  in d u stry ]; a n d  29 C F R  1917 [m a ritim e  in d u stry ]) a re  legal lim its  en fo rceab le  

in  w o rk p laces covered  u n d e r  th e  O c c u p a tio n a l Safety  a n d  H e a lth  A c t o f  1970. N IO S H  R E L s are 

re c o m m e n d a tio n s  b a se d  o n  a c ritica l rev iew  o f  th e  sc ien tific  a n d  te c h n ic a l in fo rm a tio n  availab le  o n  a 

g iven  h a z a rd  a n d  th e  ad eq u acy  o f  m e th o d s  to  id e n tify  a n d  c o n tro l th e  h azard . N IO S H  R E L s c a n  be  
fo u n d  in  th e  N IO SH  Pocket Guide to Chemical Hazards [N IO S H  2010]. N IO S H  also  re c o m m e n d s  d iffe re n t 

types o f  risk  m a n a g e m e n t p rac tices  (e.g., e n g in e e r in g  c o n tro ls , safe w o rk  p rac tices , em ployee  e d u c a t io n /  

tra in in g , p e rso n a l p ro tec tiv e  e q u ip m e n t, a n d  e x p o su re  a n d  m e d ica l m o n ito r in g )  to  m in im iz e  th e  r isk  o f  

ex p o su re  a n d  adverse  h e a lth  effects f ro m  th e se  h azards. O th e r  O E L s th a t  a re  c o m m o n ly  u s e d  a n d  c ited  

in  th e  U n ite d  S ta tes  in c lu d e  th e  TLVs re c o m m e n d e d  by  A C G IH , a p ro fe ss io n a l o rg a n iz a tio n , a n d  th e  

W E E L s re c o m m e n d e d  by  th e  A m e ric a n  In d u s tr ia l  H yg iene  A sso c ia tio n , a n o th e r  p ro fe ss io n a l o rg an iza tio n . 

T h e  TLVs a n d  W E E L s a re  d ev e lo p e d  by  c o m m itte e  m e m b e rs  o f  th e se  a sso c ia tio n s  f ro m  a rev iew  o f  th e  

p u b lish e d , peer-rev iew ed lite ra tu re . T h ey  are  n o t  c o n se n su s  s ta n d a rd s . A C G IH  TLVs are  c o n s id e re d  

v o lu n ta ry  e x p o su re  g u id e lin e s  fo r  u se  by  in d u s tr ia l  hygien ists a n d  o th e rs  t r a in e d  in  th is  d isc ip lin e  “to  assist 

in  th e  c o n tro l o f  h e a lth  h aza rd s” [A C G IH  2012]. W E E L s have b e e n  e s ta b lish e d  fo r  so m e  ch em ica ls  “w h e n  

n o  o th e r  legal o r  a u th o r ita tiv e  lim its  ex ist” [A IH A  2012].

O u ts id e  th e  U n ite d  S ta tes , O E L s have b e e n  e s ta b lish e d  by  v a rio u s  agencies a n d  o rg a n iz a tio n s  a n d  

in c lu d e  b o th  legal a n d  re c o m m e n d e d  lim its . T h e  In s t i tu t  fü r  A rb e itssch u tz  d e r  D e u tsc h e n  G ese tz lich en  

U n fa llv e rs ic h e ru n g  (IFA, In s titu te  fo r  O c c u p a tio n a l Safety a n d  H e a lth  o f  th e  G e rm a n  S ocia l A c c id e n t
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( C o N T i N u E D )

In su ra n c e ) m a in ta in s  a d a ta b a se  o f  in te rn a t io n a l  O E L s fro m  E u ro p e a n  U n io n  m e m b e r  sta tes, C a n a d a  

(Q u éb ec), Ja p a n , S w itzerlan d , a n d  th e  U n ite d  S ta tes . T h e  d a tab ase , availab le  a t h t tp : / /w w w .d g u v .d e / i f a /  

e n /g e s t i s / l im i t  v a lu e s /in d e x .js p , c o n ta in s  in te rn a t io n a l  lim its  fo r over 1 ,500  h a z a rd o u s  su b s ta n c e s  a n d  is 

u p d a te d  period ica lly .

E m ployers s h o u ld  u n d e r s ta n d  th a t  n o t  all h aza rd o u s  chem ica ls  have specific  O S H A  PELs, a n d  fo r  so m e 

ag en ts  th e  legally en fo rceab le  a n d  re c o m m e n d e d  lim its  m ay n o t  re f le c t c u r re n t  h e a lth -b a se d  in fo rm a tio n . 

H ow ever, a n  em p lo y er is s till re q u ire d  by O S H A  to  p ro te c t its em ployees f ro m  hazards even  in  th e  absence  

o f  a specific  O S H A  PEL. O S H A  re q u ire s  a n  em p lo y er to  fu rn is h  em ployees a p lace  o f  e m p lo y m e n t free 

f ro m  reco g n ized  hazards th a t  cause  o r  are  likely to  cause  d e a th  o r  se rio u s  physica l h a rm  [O c c u p a tio n a l 

Safety  a n d  H e a lth  A c t o f  1970 (P ub lic  Law 9 1 -5 9 6 , sec. 5(a)(1))]. T h u s , N IO S H  investig a to rs  e n co u rag e  

em ployers to  m ak e  u se  o f  o th e r  O E L s w h e n  m a k in g  r isk  assessm en ts  a n d  r isk  m a n a g e m e n t d ec is io n s  to  

b e s t p ro te c t th e  h e a lth  o f  th e ir  em ployees. N IO S H  in vestiga to rs also  e n c o u ra g e  th e  u se  o f  th e  tr a d it io n a l  
h ie ra rch y  o f  c o n tro ls  a p p ro a c h  to  e lim in a te  o r  m in im iz e  id e n tif ie d  w o rk p lace  hazards. T h is  in c lu d es , in  

o rd e r  o f  p re fe ren ce , th e  u se  o f  (1) s u b s ti tu t io n  o r  e lim in a tio n  o f  th e  h aza rd o u s  agen t, (2) e n g in e e r in g  

c o n tro ls  (e.g., local ex h a u s t v e n tila tio n , p rocess en c lo su re , d i lu t io n  v e n tila tio n ) , (3) a d m in is tra tiv e  c o n tro ls  

(e.g., l im itin g  t im e  o f  ex p o su re , em ployee  tra in in g , w o rk  p rac tice  changes, m ed ica l su rv e illan ce), a n d  (4) 
p e rso n a l p ro tec tiv e  e q u ip m e n t (e.g., re sp ira to ry  p ro te c tio n , gloves, eye p ro te c tio n , h e a r in g  p ro te c tio n ) . 

C o n tro l  b a n d in g , a q u a lita tiv e  r isk  a ssessm en t a n d  r isk  m a n a g e m e n t to o l, is a c o m p le m e n ta ry  a p p ro a c h  

to  p ro te c tin g  em ployee  h e a lth  th a t  focuses re so u rces  o n  e x p o su re  c o n tro ls  by  d e sc rib in g  h o w  a risk  

n e e d s  to  b e  m an ag ed . In fo rm a tio n  o n  c o n tro l b a n d in g  is availab le  a t h t tp : / /w w w .c d c .g o v /n io s h / to p ic s /  

c t r lb a n d in g / . T h is  a p p ro a c h  ca n  b e  a p p lie d  in  s itu a tio n s  w h e re  O E L s have n o t  b e e n  e s ta b lish e d  o r  ca n  b e  

u se d  to  s u p p le m e n t th e  O E L s, w h e n  available.
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A c k n o w l e d g m e n t s  a n d  

A v A i L A B i L i T Y  O F  R e p O R T

T h e  H aza rd  E v a lu a tio n s  a n d  T ech n ica l A ss is tan ce  B ra n c h  

(H E T A B ) o f  th e  N a tio n a l  In s ti tu te  fo r  O c c u p a tio n a l  Safety  a n d  

H e a lth  (N IO S H ) c o n d u c ts  f ie ld  in v estig a tio n s o f  p o ss ib le  h e a lth  

hazards in  th e  w o rk p lace . T h e se  in v estig a tio n s are  c o n d u c te d  

u n d e r  th e  a u th o r ity  o f  S e c tio n  20(a)(6) o f  th e  O c c u p a tio n a l Safety 

a n d  H e a lth  A c t o f  1970, 29 U .S .C . 669(a)(6) w h ic h  au th o rize s  

th e  S ec re ta ry  o f  H e a lth  a n d  H u m a n  Serv ices, fo llo w in g  a w r itte n  

re q u e s t f ro m  any  em p lo y er o r  a u th o r iz e d  re p re se n ta tiv e  o f  

em ployees, to  d e te rm in e  w h e th e r  any  su b s ta n c e  n o rm a lly  fo u n d  

in  th e  p lace  o f  e m p lo y m e n t has p o te n tia lly  tox ic  effects in  su c h  

c o n c e n tra tio n s  as u se d  o r  fo u n d . H E T A B  also  p ro v id es , u p o n  

re q u e s t, te c h n ic a l a n d  co n su lta tiv e  assis tan ce  to  federa l, s ta te , a n d  

local agencies; labo r; in d u s try ; a n d  o th e r  g ro u p s  o r  in d iv id u a ls  to  

c o n tro l o c c u p a tio n a l h e a lth  hazards a n d  to  p re v e n t re la te d  tr a u m a  

a n d  disease.

M e n tio n  o f  any  co m p an y  o r  p ro d u c t  does n o t  c o n s titu te  

e n d o rs e m e n t by N IO S H . In  a d d it io n , c ita tio n s  to  w ebsites 
e x te rn a l to  N IO S H  d o  n o t  c o n s titu te  N IO S H  e n d o rs e m e n t o f  

th e  s p o n s o r in g  o rg an iza tio n s  o r  th e ir  p ro g ram s o r  p ro d u c ts . 

F u r th e rm o re , N IO S H  is n o t  re sp o n s ib le  fo r th e  c o n te n t  o f  th e se  

w ebsites. A ll W e b  ad d resses  re fe re n ce d  in  th is  d o c u m e n t  w ere 

accessib le  as o f  th e  p u b lic a tio n  d a te .

T h is  r e p o r t  w as p re p a re d  by  M a rk  M . M e th n e r  o f  H E T A B ,

D iv is io n  o f  S u rv e illan ce , H aza rd  E v a lu a tio n s  a n d  F ie ld  S tu d ies . 

In d u s tr ia l  hyg iene e q u ip m e n t a n d  log istical s u p p o r t  w as p ro v id e d  

by  D o n a ld  B o o h e r  a n d  K arl F e ld m a n n . A n a ly tica l s u p p o r t  was 

p ro v id e d  by  L an d au e r, G len w o o d , Illin o is . H e a lth  c o m m u n ic a tio n  

assis tan ce  was p ro v id e d  by  S te fan ie  B row n. E d ito r ia l ass is tan ce  was 

p ro v id e d  by  E llen  G allow ay. D e sk to p  p u b lis h in g  w as p e r fo rm e d  by 
M ary  W in fre e .

C o p ie s  o f  th is  r e p o r t  h av e  b e e n  s e n t  to  u n io n  a n d  m a n a g e m e n t 

re p re se n ta tiv e s  a t  th e  facility , th e  s ta te  h e a l th  d e p a r tm e n t ,  a n d  

th e  O c c u p a t io n a l  S afety  a n d  H e a l th  A d m in is t r a t io n  R e g io n a l 

O ffic e . T h is  r e p o r t  is n o t  c o p y rig h te d  a n d  m ay  b e  freely  

r e p ro d u c e d . T h e  r e p o r t  m ay b e  v iew ed  a n d  p r in te d  a t  h t t p : / /  

w w w .c d c .g o v /n io s h /h h e / . C o p ie s  m ay  b e  p u rc h a s e d  f ro m  th e  

N a t io n a l  T e c h n ic a l In fo rm a tio n  S erv ice  a t 5 8 2 5  P o r t R oyal R o ad , 

S p rin g fie ld , V irg in ia  22161.
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N I O S H  [2 0 1 2 ] . H e a l th  h a z a r d  e v a lu a t io n  r e p o r t :  e v a lu a t io n  o f  r a d o n  e x p o s u r e  a t  

a  g o v e r n m e n t  fa c ility  -  M a i n e .  B y  M e th n e r  M. C i n c i n n a t i ,  O H :  U . S .  D e p a r t m e n t  o f  

H e a l th  a n d  H u m a n  S e r v i c e s ,  C e n t e r s  fo r  D i s e a s e  C o n tro l  a n d  P r e v e n t io n ,  N a t i o n a l  

I n s t i tu te  f o r  O c c u p a t io n a l  S a f e t y  a n d  H e a l t h ,  N I O S H  H E T A  N o . 2 0 1 1 - 0 0 3 1 - 3 1 6 7 .

N a t i o n a l  I n s t i t u t e  f o r  O c c u p a t i o n a l  

S a f e t y  a n d  H e a l t h

Delivering on the Nation’s promise: 
Safety and health at work for all people 
through research and prevention.

To receive NIOSH documents or information about 
occupational safety and health topics, contact NIOSH at:
1-800-CDC-INFO (1-800-232-4636)
TTY: 1-888-232-6348 
E-mail: cdcinfo@cdc.gov

or visit the NIOSH web site at: www.cdc.gov/niosh.

For a monthly update on news at NIOSH, subscribe to 
NIOSH eNews by visiting www.cdc.gov/niosh/eNews.
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