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The vapor  p r e s s u r e s  of many pes t i c ides  a re  sufficiently high to 
a s s u r e  l o s se s  f r o m  plants ,  soil,  sur face  water  s l icks ,  and building 
s t r u c t u r e s  into the a t m o s p h e r e ,  and Abbott e t  al .  (1965) suggested that 
pes t i c ides  a r e  c a r r i e d  in the a tmosphe re  e i ther  as vapo r s  or  by occlusion 
on dust pa r t i c l e s  and a re  subsequently "scrubbed  out" by r a in  and snow. 
Woodwen et  al. (1971) noted that  the p r i m a r y  m e c h a n i s m  for  the r e m o v a l  
of DDT f r o m  the a tmosphe re  was  probably  ra infa l l .  Schmidt e t  aim. (1971) 
r e p o r t e d  that  ae r i a l  fal lout  was  one source  of polychlorobiphenyl  (PCB's) 
contamination,  and Reynolds (1971) a t t r ibuted pa r t  of this contaminat ion 
to the burning of was t e s  containing PCB's. The poss ibi l i ty  that t r a n s -  
locat ion of pes t ic ide  r e s i dues  could, in par t ,  be a t t r ibuted to fal lout  by 
r a i n w a t e r  was shown to be a fac t  by Cohen and Pinkerton (1966) in 1964, 
but not all  of the organochlor ine  content of the r a inwa te r  could be a sc r i bed  
to pes t ic ides .  Wheatley and Hardman  (1965) and T a r r a n t  and Tat ton 
(1968) r e p o r t e d  s imi l a r  findings f r o m  ra inwate r  in England, with the 
additional observa t ion  by T a r r a n t  and Tat ton that smal l  amounts  of PCB's 
we re  p re sen t  in al l  samples ;  however ,  the PCB's we re  not quantified. 

Pesticide res idue  data were  obtained f r o m  ra inwa te r  s amp le s  in 
Hawaii for  the per iod  1971-1972 and the r e s u l t s  a re  given in Table  1. 
Samples  were  col lected in one-gal lon g l a s s  conta iners  p ro tec ted  f r o m  
sunlight with a cover ing  of a luminum foil.  Precaut ionary  m e a s u r e s  
agains t  contaminat ion during sampl ing  and ana lys i s  w e r e  taken as  
p rev ious ly  desc r ibed  (BEVENUE e t  al .  1971). Analys is  of the s amples  
for  r e s idues  were  made by gas  ch romatography  as  p rev ious ly  desc r ibed  
(BEVENUE et al .  1972). The methyl  and ethyl e ther  de r iva t ives  of 
pentachlorophenol  (PCP) were  p r e p a r e d  for  gas  ch romatography  and a 
th i rd  der iva t ive ,  pentachlorophenyl  ace ta te ,  was  a lso  used for  the 
conf i rmat ion  of the p r e s ence  of PCP (RUDLING 1970). During this  study, 
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a sample  of snow f rom Mauna Kea Summit  (13,800 ft) and a sample  of 
wa te r  f rom Lake Waiau (fed a lmos t  exc lus ive ly  by the Summit snows) 
f r o m  the i s land  of Hawaii we re  a lso  examined for  pes t i c ides ;  the ana ly t ica l  
r e s u l t s  a r e  given in Table 2. 

TABLE 2 

Organochlor ine  Pes t i c ides  in Snow and Lake Water  
Nanograms per  L i t e r  (par t s  per  t r i l l ion)  

p, p'  -DDT Die ldr in  Lindane PCP Total  

Snow 15 2 3 14 34 
Lake Water  5 1 5 10 21 

The total  o rganochlor ine  r e s i d u e s  in Hawaiian r a inwa te r  a r e  in the 
low p a r t s  per  t r i l l i on  range  and a re  comparab le  to prev ious  ana lyse s  made 
during the pe r iod  1970-1971. The r e s idue  va lues  for the snow and lake 
wa te r  were  in the same range  noted in the r a i n w a t e r .  The Hawaiian va lues  
a r e  cons ide rab ly  lower than those r e p o r t e d  in other  a r e a s  (Table 3). 
However ,  the compara t ive  6 to 7 y e a r - o l d  data  may not be wholly l eg i t ima te  
because  of i nc r ea sed  r e s t r i c t i v e  pes t i c ide  cont ro ls  in i t ia ted  during the pas t  
s eve r a l  y e a r s .  

TABLE 3 

Compara t ive  Data on Organochlor ine  Pes t ic ides  in 
Rainwater  in Different  A r e a s  

Nanograms per  L i t e r  (par t s  per  t r i l l ion)  

A,rea 

England a 
England b 
Ohio (USA) c . 

Hawaii  (USA) ~ 
Hawaii  (USA) 

Time Per iod 
(year)  Lindane Dieldr in  p , p ' - D D T  Chlordane PCP 

1964-1965 75 19 3 
1966-1967 60 8 46 
1965 25 150 
1970-1971 5 5 3 not de t e rmined  
1971-1972 3 12 4 1 60 

a. WHEATLEY and HARDMAN, 1965 
b. TARRANT and TATTON, 1968 
c. COHEN and PINKERTON, 1966 
d. BEVENUE et  a l . ,  1972 

Under the condit ions of this  study, no PCB's were  detected.  The 
p e s t i c i d e s  obse rved  could be r e a d i l y  detected at  the 1 p. p . t .  level ;  however,  
PCB's, such as  the A r o c l o r s  1248, 1254, and 1232, would r e q u i r e  about 20 
to 40 p. p . t .  of each  for  min imum detect ion.  
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Although all of the observed res idues  were in the par ts  per tr i l l ion 
range,  a distribution pattern is possibly noted in the different a reas  of 
Oahu (Table 1). Kailua and Kaneohe are  p r imar i ly  resident ial  a reas  and 
separated f rom Honolulu by a mountain range.  Waipahu is located about 
15 miles west  of Honolulu. These three a reas  indicated a lower res idue  
level than the Honolulu area;  the lat ter  a rea  is a crowded, complex 
mixture of resident ial ,  commerc ia l ,  and industrial  es tabl ishments .  
Dieldrin is used to some extent in res ident ia l  a reas  for te rmi te  control 
and, for a s imilar  reason,  a large percentage of all construct ion lumber 
used on the island is pre t rea ted  with chemical  formulat ions containing 
PCP, which may account for the consistent  presence  of res idues  of this 
chemical  in the local environment.  
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