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In t h e  absence of adequate a t sospher ic  monitoring data ,  d ispers ion 

modeling w a s  undertaken t o  provide approximate estimates of benzene 

concentrat ions  i n  the  v i c i n i t y  of s p e c i f i c  l oca t ions .  Chapters 111 through 

V desc r ibe  d i spers ion  modeling ana lys i s  and r e s u l t s  f o r  t h ree  benzene 

poin t  sources.  In Chapter VIII, the  Hanna-Gifford d i spers ion  equation 

was used to estimate average annual benzene concencrations in suburban 

arcas ( s e e  Table V I I I - 5 ) .  If a background concentrat ion of 0.5  ppb is 

c 

- 
included, the  estimated concentrations ranged from 0.73 t o  2.0 w b  f o r  

- 
suburban areas i n  six large cities and appear  t o  be reasonably c lo se  t o  

t h e  suburban values found in Battelle's amosphe r i c  monitoring study 

(see Table X-5). 

- 

The hignes t benzene modelin3 

- ---__ __ _ -  
for a s h o r t  period were 

As shown in Table X-8, 8-hour average concentrat ions  ranged f r e  t o  

tnosa messured 5y S a t t e l l e  along a major comucing ar ter ia l  (Size  2 on 

L G > n u a l  averaqe benzene concentrat ions ,  however, are s k l a r  t o  
/ 

T a b l e  X-5). 

The se lec ted  benzene exposure s e c t h g s  f o r  de t emin ing  t o t a l  e-qosure  

a r e  shown in Table T-9. These estimates r ep re sen t  a combination of the 

b e s t  noni tor ing  and modeling d a t a  ava i l ab l e  t o  d a t e  and our b e s t  judpenc .  

Althougn U n i t a t i o n s  may be- involved i n  using d i spe r s ion  modeling data 

i n  conjunction with monitoring data ,  the  methodology employed i n  t h i s  

type of analysis does provide a more realistic eva lua t ion  of t o t a l  

exposure t o  an individual.  

Several add i t i ona l  s tud ie s  a r e  worth noting.  A recent  study by 

?lesser Associates,  fnc., f o r  t he  U.S. Department of Transporta t ion (1977) 

analyzed the hea l th  e f f e c t s  of b icyc l ing  in an urban environment by 

studying 10 male sub jec t s  bicycl ing o r  d r i v i n g  through t h e  streets of 

Washington, D.C., under systematical ly  var ied  condi t ions .  

adverse short- term e f f e c t s  were noted, but  the  carboxyhemoglobin (COHb) 

l e v e l s  measured f o r  t h e  motor i s t  cont ro ls  were slightly higher  than those 

for t h e  b i c y c l i s t s .  The authors  theorized (1) that the  carbon monoxide 

(CO) encountered i n  t r a f f i c  slow-downs and i n t e r s e c t i o n  de lays  may have 

No major 
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-.. ,. may, t o  a l a rge  extent ,  explain why the sarrpling stat ions on t ha t  side 
reg is  t e red  lower readings. 

As discussed i n  Chapter VIII, most of t h e  l imi t ed  atmospheric moni- 

tor ing  d a t a  have been co l lec ted  i n  the  v i c i n i t y  of urban areas. 

et al. (1973) reported t h e  r e s u l t s  of s t u d i e s  measuring hydrocarbon 

concentrat ions  i n  t h  The measurements taken i n  

t h e  con t inen ta l  Table X-7. They range from 

Robinsoa 

0.3 t o  1.1 ppb, 

consistent with and benzene’s 

low atmospheric r eac t iv i ty .  

results appear to  be 

Radian Corporation (1978) monitored ambient benzene in Burnet, Texas, 

(a rural community) for Shell Oil Corporation. Three 24-hour samples 

were co l lec ted  on consecutive days under variable meteorologic conditions.  

Complete q u a l i t y  cont ro l  information was unavailable-fo,=Qese data.  

Measured benzene concentrations range&from 3 t o  4 ppb. The measurements 

are not  cons is ten t  with o the r s  taken i k r e m o t e  areas.  

/--- 
/ 

No explanation 

w a s  offered for these r e s u l t s .  L 

B E N Z N E  CONCE”I?IATIONS IX RE?IoTE AIR 
SAXEXES FROM THE CONTINENTAL UNITED STATES 

S t a t e  

Cal i forn ia  

Idaho 

idaho 

Vermont 

Washing ton 

Location 

Point Reyes 

H e l l s  Canyon 

Sample 1 
Sample 2 

zfoscow Mountain 

Ground 
Airborne 

C a m e l ’ s  Hump 

Brethway-Gunders on 

Ground 
Airborne 

Date 

12 /9 /71  
11 /6 /71  

7/16/71 

9/8/71 
8/4/71 

Benzene 
Concentration 

(pub) 

0.3 

0.8 
0.8 

0.9  
0 . 8  

1.1 

0 . 4  
0 .5  

Source: Washington S t a t e  Univers i ty  (1971) as c i t e d  in 
Robinson e t  al. (1973). 
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