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Aerosol samples rgre s i rnu l t aneous l~  co l l ec t ed  at  two s t r e e t - l e v e l  
l oca t ions  and t h e  16 f l o o r ,  on two s i d e s  o f  a Manhattan c i t y  block. 
The r e s u l t s  of PIXE ana lys i s ,  toge ther  with CO and SO2 da t a ,  show t h a t  
t h e  concentrat ions  of s u b ~ t a n c e s ~ g m i t t e d  a t  street l e v e l  (CO, Pb, etc) 
are s i g n i f i c a n t l y  less a t  t h e  16 f l o o r  whereas p a r t i c u l a t e  s u l f u r  
shows l i b t l e  variation.-  Other conclusions are presented. 

I. INTRODUCTION 

Measurement of a i r  po l lu t an t s  i n  l a r g e  ci t ies is  e s s e n t i a l  to es- 
t a b l i s h  criteria f o r  s e t t i n g  pe rmis s ib l e - l eve l s  and r e a l i s t i c  a i r -  
q u a l i t y  goals.  The enormous v a r i e t y  i n  parametric condi t ions  i n  ci t ies 
such as New York, make t h i s  task very d i f f i c u l t .  Samples a{% col leck5 
ed af only a-few l o c a t i o n s  and usua l ly  at roof top  l e v e l s  (6 to  20 
f l o o r s )  t o  avoid practical problems encountered at street l e v e l .  This  
s tudy  was undertaken to  i n v e s t i g a t e  t h e  effect o f  t h e  "canyonw set- 
t i n g s  t yp ica l  of NYC, on both t h e  hor izonta l  and v e r t i c a l  c i r c u l a t i o n  
of s t r ee t - l eve l  emissions. The d i s t r i b u t i o n s  o f  Pb, Br, Fe, Ca, S, 
CO, and SO2 as w e l l  as other elements were s tud ied  in 3 loca t ions  i n  a 
s e l e c t e d  area of mid-town Manhattan. The r e s u l t s  show t h a t  extrapola-  
t i o n  o f  r e s u l t s  from one loca t ion  t o  another may be un re l i ab l e  and 
t h a t  rooftop measurements do no t  i n d i c a t e  condi t ions  at  s t r e e t  l e v e l .  
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11. EXPERIMENTAL PROCEDURE - 
A. $ a m ~ l i n g  

I n  t h i s  p r o j e c t ,  w e  decided ' t h a t  a th ree -po in t  p r o f i l e  wi th  
r e s p e c t  t o  h e i g h t  and l o c a t i o n  would provide  i n t e r e s t i n g  in fo rmat ion  
on t h e  c h a r a c t e r i s t i c s  of t h e  a e r o s o l  a t  Rockefe l l e r  Cen te r ,  l o c a t e d  
i n  t h e  c e n t e r  o f  Manhattan ( F i g  1.) ,and t y p i c a l  of t h e  midtown area. 
The sampling l o c a t i o n s  were chosen t o  e x p l o r e  bo th  ' t h e  effects of 
h e i g h t  and N-S v s .  E-W stree,ts ( s e e  Fig .  2 . ) .  The first tgmpler  wa' 
l o c a t e d  i n  a  ooden shed approximate ly  mid-block between 50 and 51 s g  
s t r e e t s  on 6tK v e .  The impactor  w a s  about  1-2 feet  from t h e  c u r b  and 
abou t  3 f e e t  above s t r e e t  l e v e l .  The surrounding a r e a '  c o n t a i n s  t a l l  
s k y s c r a p e r s  l i n i n g  both  i d e s  o f  t h e  s t reet  f o r  many b locks  i n  e i t h e r  t E  d i r e c t i o n .  T r a f f i c  on 6  Ave. (3000-4000 v e h i c l e d h r .  d u r i n g  t h e  
day) r a r e l y  exceeds 20 mph and c o n s i d e r a b l e  t ime i s  s p e n t  i d l i n g  a t  
t raf f ic  l i g h t s .  We es t ima ted  t h a t  50% o f  a l l  v e h i c u l a r  t r a f f i c  i n  
t h i s  area ( and probably t r u e  o f  mid-town g e n e r a l l y )  is composed o f  
t a x i  cabs ,  another-10% is due t o  busses  excep t  d u r i n g  rush-hour when 
t h e  number o f  expEgss b u s s e s  e n t e r i n g  and l e a v i n g  t h e  area i n c r e a s e s .  
I n  a d d i t i o n ,  t h e  6  Ave. subway is . l o c a t e d  below, .street l e v e l  wi th  
v e n t i l a t i n g  g r i d s  on both  s i d e s  o f  t h e  s t r e e t .  The t raff ic  d e n s i t y  in-  
creases from 7 a.m. t o  8:30 a .m.  and then l e v e l s  off u n t i l  around 4 
p.m., when t h e  commuter busses  begin  a r r i v i n g .  T h i s  rush-hour mode 
c o n t i n u e s  u n t i l  around 6:30 p.m. after w h i c h s t t r a f f i c  a g a i n  becomes 
v e r y  l i g h t .  The p a t t e r n  i s  similar f o r  51 S t . ,  excep t  t h a t  t h e r e  
are no busses.  

The impactor on 5lSt St.  was a l s o  housed i n  shed as on 6th Ave. st The "canyon" environment is a l s o  p r e v a l e n t  Qn 51 St.  w i t h  many t,al.l, 
b u i l d i n g s .  1 t ~ i n g  each s i d e  o f  t h e  s t r e e t ,  t r a f f i c  f l o w  is  about  114 
t h a t  of 6  Ave. Also, t h e r e  w a s  less i d l i n g  nea r  t h e  sampling shed 
because cross-town b locks  are l o n g e r  than avenue b l o c k s  and stopped 
t raff ic  does n o t  r each  t o  t h e  ampling s i te .  T h e . e l e v a t e d  sampling st s i t e  w a s  an open . ledge on t h e  51 S t .  s i d e  o f  t h e  t o p  f l o o r  o f  50 
Rockefe l l e r  P l a z a  about  100 feet e a s t  and 16 f l  rs above t h e  ground- ?E l e v e l  s i te .  Meteorologica l  c o n d i t i o n s  on t h e  16 f l o o r  were somewhat 
d i f f e r e n t  from ground l e v e l ;  t empera tu res  were g e n e r a l l y  somewhat 
c o o l e r  (about  2  degrees  on t h e  average)  than  ground l e v e l  and winds 
tended t o  be s t r o n g e r .  During t h e  per iod  J u l y  19 t o  J u l y  29,  1977, 
samples were c o l l e c t e d  on seven weekdays f o r  3 c o n s e c u t i v e  2-hour in-  

. t e r v a l s  ( p r e ,  mid, and pos t - rush  hour)  e i t h e r  morning o r  a f t e r n o o n ,  
s imul taneously  a t  each l o c a t i o n .  

The above sampling c o n f i g u r a t i o n  a t  Rockefe l l e r  Center  enabled 
determ' a t i o n  o f  t h e  e x t e n t  o f  a tmospher ic .mixing from ground l e v e l  t o  ti t h e  '16 f l o o r .  The two ground-level  s t a t i o n s  al lowed t h e  e x t e n t  o f  
ground-1evel.mixing t o  be determined.  Th i s  in fo rmat ion  is, o f  course ,  
impor tan t  i n  answering t h e  q u e s t i o n  o f  whether a sample a t  a pa r t i cu -  
l a r  e l e v a t e d  l o c a t i o n  i s  r e p r e s e n t a t i v e .  

The c o l l e c t o r s  used-were  6-s tage  cascade  impac to r s  (model DCI-6,' 
D e l r ~ n  Inc . )  o p e r a t i n g  a t  13 -0  l /min  w i t h  s t a g e s  1  . th rough  6  having 
50% c o l l e c t i o n  e f f i c i e n c i e s  f o r  particlbs o f  16, 8, 4 ,  2,  1 ,  0.5 pm, 
r e s p e c t i v e l y .  .Samples .were c o l l e c t e d  on 0  .-I m i l  Mylar f i l m ,  prewashed 
t o  reduce  Zn, and coa ted  w i t h  Vase l ine  t o  prevent  bounce-off o f ' p a r t i -  

. 

culates. The Mylar film, t i g h t l y  s t r e t c h e d  between two b r a s s  r i n g s ,  
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was sypported from behind by a p iece  of nylon t o  p reven t  d i s t o r t i o n  o f  
t h e  s u r f a c e  by t h e  impinging j e t  stream d u r i n g  sampling. - 

The r i n g s  were removed a f t e r  sampling and placed i n  a dust-proof 
sample holder  for t r a n s p o r t  back to  a c l e a n  a r e a  f o r  s l i d e  mounting. 
The ~~~~~~~~~~e .mounted wi th  a d i e - c u t ,  s e l f - a d h e s i v e ,  a c e t a t e  back- 
i n g  which e x a c t l y  fits t h e  2 x 2 mounts used i n  t h e  sample changer.  
Once i n  p lace ,  t h e  a c e t a t e  backings  were h e a t  s e a l e d  i n s i d e  t h e  mounts 
and l abe led  for f u t u r e  a n a l y s i s .  The samples were s t o r e d  u n t i l  t hey  
were ready t o  b e  ana lysed .  

1. pIXE Svstem 

A homogeneous proton beam ( 1  c m  d iamete r )  was ob ta ined  from t h e  
Brooklyn Col lege  Dynamitron ( a 3.75 MeV Cockroft-Walton t y p e  ac- 
c e l e r a t o r )  by s c a t t e r i n g  through a W f o i l  and c o l l i m a t i o n . '  The beam . 
e n t e r s  t h e  t a r g e t  chamber, which is under a s l i g h t  p o s i t i v e  He pres- 
s u r e ,  through a 1 m i l  Kapton window. 

The t a r g e t  chamber conta ined t h e  sample changer ,  a modified 
Carousel  p r o j e c t o r  wi th  l e n s ,  e t c  removed and so mounted t h a t  t h e  em- . 
e r g i n g  beam was 4 c m  from t h e  target. .  The Kapton window mounted on 
t h e  end o f  t h e  beam tube  p r o t r u d e s  i n s i d e  t h e  chamber t o  a dep th  o f  
a b o u t . 6  i n .  The p o s i t i v e  He p r e s s u r e  d e c r e a s e s  . the  proton s c a t t e r ,  

' e l i m i n a t e s  argon x-rays,, e l i m i n a t e s  cha rge  buTld-up, and c o a l s  t h e  
samples dur ing  bombardment. 

The S i ( L i )  d e t e c t o r  w a s  s i t u a t e d  a t  45 d e g r e e s  from t h e  f r o n t  
s u r f a c e  o f  t h e  target about  6 c m  away. The t a r g e t s  were dropped i n t o  
t h e  beam using t h e  modified p ro jec to r . ,  remote1.y - . a c t i v a t e d  ' from - t h e  

' c o n t r o l  room. A remote TV camera monitored which o f  t h e  80 s l i d e s  i n  
t h e  s t o r a g e  t r a y  was i n  t h e  beam. Beam-current i n t e g r a t i o n  w a s  
achieved us ing a g r a p h i t e - l i n e d  Faraday cup s e a l e d  a t  t h e  open end 
w i t h  0 ;  1 m i l  Mylar and l o c a t e d .  d i r e c t l y  behind t h e  t a r g e t .  A l l  spectra 
were c o l l e c t e d - f o r  a predetermined accumulat ion o f  charge  wi th  system . ' 

dead t ime taken i n t o  acount .  With a proton c u r r e n t  0.f 100 namps, each 
a n a l y s i s  took abou t  3 min. 

1 : 

- - s. Standards  ~ r e ~ a r a t i o n  , 

Aliquots  of c a r e f u l l y  analysed s o l u t i o n s  o f  a number o f  e lements  
were evaporated on Mylar f i lms .  and mounted i n  t h e  s&e. manner as t h e  

1 a i r  samples. These s t a n d a r d s  were ana lysed  by PIXE and t h e  r e s u l t s  
were used t o  e s t a b l i s h  a c a l i b r a t i o n  c u r v e ( c o u n t s  v s .  mass) f o r  t h e  

1 r ange  o f  e lements  determined.  The p r e c i s i o n  of r e p l i c a t e  samples 
and r e p l i c a t e .  a n a l y s e s  o f  t h e  same s t a n d a r d  samples was b e t t e r  than . 

I 

I 5%.  Standards  were analysed be fo re  and a f t e r  each s e t  o f  samples. 

111. RESULTS 

8. P o l l u t a n t s  t r a c e a b l e  to v e h i c u l a r  t r a f f i c :  

CO, Pb, Br are t h r e e  major  tracer.^ which can be  used t o  monitor  
v e h i c u l a r  . . c o n t r i b u t i o n s '  t o  urban a e r o s o l s .  CO was c o n t i n u o u s l y  meas- 
ured  (Ecolyzer)  by  t h e  NYC Dept. o f  Environmental P r o t e c t i o n  a t  each 
l o c a t i o n  and 1-hour ave rages  were determined ( F i g .  3 ) .  These ave rages  
i n d i c a t e  a d e f i n i t e  morning rush-hour p a t t e r n  f o r  a l l  t k r e e  l o c a t i o n s ,  
w i t h  t h e  g r e a t e s t  change i n  CO l e v e l s  o c c u r i n g  a t  51' S t .  The ef -  



kec t  df  workday t r a f f i c  can be seen  a s  CO concen t ra t ion  l e v e l s  a t  a l l  
t h e s e  l o c a t i o n s  d o  n o t  d e c r e a s e  t o  pre rush-hour l e v e l s  u n t i l  l a t e  
evening.  T h i s  i n d i c a t e s  t h a t  t h e  g e n e r a l  a i r  mass below r o o f t o p  
l eve l s .  has a "turn-over" per iod  which i s  comparable w h t h e  r a t e  o f  t k  C O i n p u t s o u r c e s ;  I n a d d i t i o n ,  CO l e v e l s  a t  t h e  1-6 f l o o r  o n l y  
s l i g h t l y  r e f l e c t  t h e  l..rge changes t h a t  can occur a t  s t reet  l e v e l .  
For example, from t h e  5 1 S t .  rush-hour peak o f  13.6 p p  a t  8-9 a .m . 
t o  3.8 ppm a t  8-9 p.m. t h e ~ g  is a d e c r e a s e  by a f a c t o r  o f  3.6 whereas,  
f o r  t h e  same pe r iod  t h e  16 f l o o r  changes by a f a c t o r  o f  o n l y  1.6. 
Thus, t h e  ve ry  d ramat ic  d i f f e ~ e n c e s  on 5lSt S t .  are g r e a t l y  reduced as 
t h e  a i r  mass r i s e s  t o  t h e . 1 6  F1. A p o s s i b l  exp lana t ion  f o r  t h e  sf "negat iven a f t e r n o o n  rush-hour t r e n d  on 51 S t .  wquld be  a smaller 
f low o f  westbound t r a f f i c  i n  t h e  a f t e r n o o n  compared t o  t h e  mor 

ebng We can see a s t r i k i n g  d i f f e r e n c e  i n  t h e  d a i l y  t r e n d s  on 6 Ave. 
compared t o  5 1 St. S t .  StAlthough t h e  morning r u s h  hour i n c r e a s e  is n o t  
a s  pronounced as on 51 S t . ,  p o s s i b l y  due t o  t h e  f a c t  t h a t .  t h e  ave- 
nue i s  a t  l e a s t  twice  a s  wide as t h e  s i d e  s t r e e t ,  o r  t h a t  morning 
t raf f ic  may f low more i n  a c r o s s - t o w n . d i r e c t i o n  towards t h e  i n n e r  c i t y  
t h a n  uptown, t h e  afterno011 rush-hour t e l l s  a ve ry  d i f f e r e n t  s t o r y .  Ac- 
cumulation o f  CO a t  s t r e e t  l e v e l  throughout  t h e  day cu lmina t ing  i n  a 4 
p.m. rush-hour c o n c e n t r a t i o n . 5 0 %  h i g h e r  than t h e  morning concentra-  
t i o n  a l s o  i n d i c a t e s  v e r y  poor mixing o f  t h e  l o c a l  a i r  mass. F i n a l l y ,  
t h e  significant.i'differences t h a t  can occur  between l o c a t i o n s  j u s t  
around t h e  c o r n e r ' f r o m  each o t h e r  i n d i c a t e  t h a t  l a t e r a l  mixing is a l s o  
ve ry  slow compared t o  i n p t k  source  r a t e s .  

The f a c t  t h a t  t h e  16 Fl .sforning rush-hour peak i n  CO o c c u r s  a t  
t h e  same time- as t h e  peak on 51 - : S t .  - i n d i c a t e s  t h a t .  t he -  impact  o f  in-  
c reased  emissions t r a v e l s  r a p i d l y  upwards b u t  t h a t  t h e  ensu ing  d i l u -  
t i o n  reduces t h e  c o n c e n t r a t ' o n  by a f a  o r  o f  4. It may be  t h a t  t h e  

s 8 
. mixing ~f t h e  a i r  pgss on 51 S t .  and 6 Ave. ooourstRy t h s t i m e  it 

r i s e s  st0 t h e  16 F l . ,  a l though  t h e  t r e n d  on t h e  16 F1. resembles  
t h e  51 S t .  r e s u l t s  more c l o s e l y .  It is,  on t h e  o t h e r  kgnd, q u i t e  
p o s s i b l e  t h a t  t h e  CO c o n c e n t r a t i o n  16 f l o o r s  above 6 Ave. w i l l  
d i f f e r  t o . t h e  same e x t e n t  as t h e  two ground 1 e v e l . s i t e s ' b u t  w e  have no 

.. such evidence. 
- These r e s u l t s  -.emphasize t h e  d i f f i c u l t y  i n  ' . ob ta in ing  t r u l y  ' 

r e p r e s e n t a t i v e  samples.  For example, t h e  p r e s e n t  f e d e r a l  s t a n d a r d  f o r  
CO, ( 8  h r .  ave rages  t o  be l e s s  than t h i s  va lue  100% o f  t h e  t i m e ) ,  is 9 
ppm'.;. For J u l y ,  1977, t h e  d a t a  a t  r o o f t o p  l e v e l s  i n d i c a t e s  N e w  ~ o r k '  i s  
s a f e l y  .within t h e  f e d e r a l  g u i d e l i n e s ,  t h e  5lSt  S t .  d a t a  i n d i c a t e  
f e d e r a l  s t a n d a r d s  are exceeded f o r  t h e  m g ~ n i n g  8 h r .  ave rage  (4  a.m.-  
12 noon) but  .not f o r  t h e  a f t e r n o o n ,  and 6 Ave. d a t a  i n d i c a t e  f e d e r a l  
s t a n d a r d s  a r e  v i o l a t e d  100%'of  t h e  tinie dur ing  t h e  working day. 

I Jb and Br . ,. . 
On t h e  b a s i s  o f  377 analysed samples t h e  r a t i o  o f  Pb and Br was 

4.11 + 1.07 for t h e  morning samples,  4.01 -, 1.10 f o r  t h e  a f t e r n o o n ,  
whi l e  f o r  s t a g e ,  6 t h e  r a t i o  was 5.20 + 1.79 f o r  t h e  morning and 5.20 
1.19 f o r  t h e  a f t e r n o o n .  Fig .  4 shows t h e  range o f  c o n c e n t r a t i o n s  f o r  
morning and a f t e r n o o n  s@ples .  It can-be see t h a t  l e v e l s  o f  Pb and 
Br were h igher  

st 
on tR Ave. t h a n  on 51 S t . ,  which i n  t u r n  were 

h i g h e r  than on t h e  16 F l .  The d i f f e r e n c e s  were n o t  as g r e a t  a s  
t h e y  were for 'CO. The mass d i s t r i b u t i o n s  f o r  Pb and Br a r e  shown i n  
Fig .  5. They a l l  seem t o  i n d i c a t e  a multi-modal n a t u r e  t o  t h e  ~b and 
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Br p a r t i c l e s .  Bromine and Pb c o r r e l a t e  we l l  w i t h  each o t h e r  through 
a l l  p a r t i c l e  s ize  ranges .  The m l t i -modal  n a t u r e  might  b e s t  be  ex- Y p l a i n e d  by H a b i b i t s  s u g g e s t i o n  t h a t  f lush-out  o f  t h e  exhaus t  system 
under  a c c e l e r a t i o n  might  b e  r e s p o n s i b l e  f o r  t h e  r e l e a s e  o f  l a r g e '  par- 
t i c l e s  ( r e l a t e d  t o  exhaust-system e r o s i o n )  -upon which t h e  l e a d  s a l t s  
have condensed. 

To summarize, s imul taneous  sampling o f  CO, Pb, and Br a t  t h r e e  
. d i f f e r e n t  l o c a t i o n s  i n d i c a t e s ;  

a )  poor v e r t i c a l  mixing o f  l o c a l  a e r o s o l  
b) poor l a t e r a l  mixing of l o c a l  a e r o s o l  
c )  p o l l u t a n t  l e v e l s  va ry  wi th  t r a f f i c  p a t t e r n s  

( i . e . ,  Aves. vs .  S t s . )  

B. P o l l u t a n t s  not t r a c e a b l e  to v e h i c u l a r  t r a f f i c .  

S,Cl,K,Ca,V,Ti,Mn,Fe,Cu,Zn, have been analysed a t  each of t h e  lo-  
c a t i o n s .  The n a t u r e  and c o n c e n t r a t i o n  l e v e l s  o f  t h e s e  e l ements  o f  t h e  
a e r o s o l  a r e  v e r y  s ' imilar i n  n a t u r e  f o r  a l l  t r e e  l o c a t i o n s  and compare 2 w e l l  w i t h  t h o s e  found by Kneip and Eisenbud . Two s i g n i f i c a n t  obser- 
v a t i o n s  warrant  d i s c u s s i o n .  

Iron 

P r e v i o u s - s t u d i e s  o f  urban a e r o s o l s  g e n e r a l l y  a t t r i b u t e  Fe t o  au- 
tomobi les  i n  a r e a s  where s t e e l  o r  heavy i n d u s t r y  are a b s e n t .  I n  t h e .  
former c a s e  where Fe i s  be ing  produced almost  e x c l u s i v e l y  from v e h i c l e  
exhaus t  systems tkg  Fe l e v e l s  tend t o  be lower t h a n  t h e  Pb l e v e l s .  
The 51St Stthand 16 f l o o r  l o c a t i o n s  i n d i c a t e  t h i s  type  o f  b e h a v i o r .  
However,-- 6 . Ave.,vi th c o n c e n t r a t i o n -  l e v e l s  - an o r d e r  o f  magnitude 
h i g h e r  i n  some-kases i n d i c a t e s  a comple te ly  independent  source  o f  
i r o n .  The s o u r c e  o f  i r o n  f o l l o w s  a d e f i n i t e  rush-hour p a t t e r n  un- 

. l i k e  t h a t  o f  l e a d  o r  a n y  o f  t h e  o t h e r  s p e c i e s  analysed.  . While vehi- 
cles. .are ce r t - a in ly  . recognized as a source  o f  . i ron, : :such- h i g h  concen- 
t r a t i o n s  varying indepesden t ly  from-.those o f - . l e a d - - c a n -  o n l y  i n d i c a t e  - 

. a n o t h t ~  s o u r c e  on 6 Ave. a t  ground l e v e l .  .- One . . p o s s i b l e  answer is 
. - the  6 Ave. subway-system. There a r e  numerous e n t r a n c e s  and v e n t i l a -  . 

t i o n  g r a t i n g s  . i n  t h e  . immedieke v i c i n i t y  :of o u r :  sampling l o c a t i o n .  
- The l e v e l s  o f  . i r o n  :measured o'n 6 Ave. appear  - t o  c o r r e l a t e  w e l l  wi th  

a c t u a l  subway' t r a f f i c .  A v e r i f i c a t i o n  o f  t h i s  s o u r c e  cou ld  be ob- 
t a i n e d  by t a k i n g  a  sample below street l e v e l  i n  t h e  subway i t s e l f ,  bu t  
such  a test h a s  n o t  y e t  begn p o s s i b l e .  - - F i g .  6 shows t h e  dramat ic  
rush-hour t ends  . fo r  i ~ g n  on 6 . Ave. as compared wi th  Pb and B r  and st a l s o  t o  51 S t  and 16 f l o o r .  

S u l f u r :  

S u l f u r  is p r e s e n t  i n  .New York a i r -  i n  .both- gaseous-.and. p a r t i c . u l a t e  
forms. The NYC Dept. o f  Environmental P r o t e c t i o n  measures SO hour ly  

2 a t  s t a t i o n s - - t h r o u g h o u t  t h e  - c i t y .  We have examined- - t h e  - . - r ead ings  f o r  
s e v e r a l  o f  t h e s e  s t a t i o n s  ( F i g . 7 . )  and compared t h e  t r e n d s  wi th  t h e  
l e v e l  o f  S: i n  p a r t i c u l a t e - m a t t e r . .  The major s o u r c e s  o f  SO d u r i n g  t h e  2 
summer a  g e n e r a l l y  acknowledged.to be the .  power g e n e r a t i n g  p l a n t s  - 
l o c a t e d  w&hin t h e  m e t r o p o l i t a n  a r e a  a n d - h o t - w a t e r - h e a t i n g .  The l e v e l s .  
of SO2 g e n e r a l l y  ranged anyuhere from 1 t o  7 5  ppb d u r i n g  t h e  sampling 
p e r i o d .  Egg. 7 shows t h e  c o n c e n t r a t i o n  o f  SO on an  h o u r l y  b a s i s  f o r  
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' t h e  month o f  J u l y  a t  t h e  r e p r e s e n t a t i v e  s t a t i o n s  chosen.  I n  a d d i t i o n ,  , * .  t h e  wiqd speed and d i r e c t i o n  f o r  t h e  corresponding h o u r s  o f  sampling 
is a l s o  p l o t t e d .  

P a r t i c u l a t e  s u l f u r  shows a d i f f e r e n t  type  o f  behav io r  from- t h a t  
of  SO2; t h e  evidence  (F ig .  7 ,  Tab le  1 )  i n d i c a t e s  t h a t  SO and p a r t i -  
c u l a t e  S i n  NYC come from d i f f e r e n t  sources .  Our d a t a  ( ~ a g l e  1.) in-  
d i c a t e  t h a t  no l o c a l  source  o f  p a r t i c u l a t e  s u l f u r  was r e s p o n s i b l e  f o r  

I t h e  h igh  l e v e l s  t h a t  were seen on some days.  When p a r t i c u l a t e  s u l f u r  

I l e v e l s  were h i g h  a l l  t h r e e  s t a t i o n s  r e p o r t  analogous  r e a d i n g s  i n d i c a t -  
i n g  no d i l u t i o n  effect ( i . e .  n o t  emi t t ed  a t  ground l e v e l ) .  

I A p re l iminary  a n a l y s i s  o f  t h e s e  d a t a  i n d i c a t e s  t h a t ,  i n  g e n e r a l ,  
SO2 c o n c e n t r a t i o n s  are r e l a t i v e l y  i n s e n s i t i v e  t o  wind d i r e c t i o n  com- 

I 
I pared t o  those  o f  p a r t i c u l a t e  s u l f u r .  The l a t t e r  d e c r e a s e  a t  a s i g n i -  
I f i c a n t l y  g r e a t e r  rate a s  t h e  wind s h i f t s  from west t o  e a s t  than  do am- . 

b i e n t  SO c o n c e n t r a t i o n s .  Th i s  r e i n f o r c e s  t h e  i d e a  t h a t  ambient SO2 2 c o n c e n t r a t i o n s  r e f l e c t  l o c a l  s o u r c e s  whereas t h e  p a r t i c u l a t e  S meas- 
ured i n  t h e  c i t y  is p r  duced t o  a  g r e a t  e x t e n t  d u r i n g  t r a n s p o r t  from S s o u r c e s  t o  t h e  w e s t  . Experience i n  New York C i t y  h a s  shown t h a t  
s e v e r a l f o l d  r e d u c t i o n s  i n  ambient SO2 c o n c e n t r a t i o n s  have been accom- 
panied by r e l a t i v e l y  minor r e d u c t i o n s  i n  p a r t i c u l a t e  S c o n c e n t r a t i o n s .  

The d a t a  a l s o  i n d i c a t e  t h a t  t h e  p a r t i c u l a t e  S c o n t r i b u t i o n  from 
s t r e e t - l e v e l  s o u r c e s ,  i .e . ,  motor v e h i c l e s ,  i s  much l e s s  than t h a t  
from o t h e r  s o u r c e s .  It can be seen  from Table 1 t h a t  when p a r t i c l e  
i s  low, t h e  amount a t  ground l e v e l  t e n d s  t o  be h i g h e r  than  a t  t h e  16 t 2  
f l o o r ,  p o s s i b l y  i n d i c a t i n g  a s t r e e t - l e v e l  source .  A more conc lus ive  
i n v e s t i g a t i o n  i s  needed t o  v e r i f y  a l o c a l  c o n t r i b u t i o n .  
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