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The Test 8 o i l - f o g  plume can b e   s e e n  movinc:  southe.astrvard  up 
Medicine  Creek a f t e r  r e l e a s e   f r o m   a p p r o x i m a t e l y  480  m ( s t a c k  

Hat Creek,  Br i t i sh  C o l u n b i a .   T h i s   t e s t ,   c o n d u c t e d   u n d e r   n e a r  
h e i g h t   a s s u m e d   t o   b e  1 8 3  m )  a b o v e   t h e   p r o p o s e d   u p p e r   : s i t e   a t  

n e u t r a l   c o n d i t i o n s   d u r i . n g   t h e   e a r l y   m o r n i n x   h o u r s   o f   A u g u s t  5 ,  
1 9 7 6 ,  p r o d u c e d   n e g l i g i b l e   s u r f a c e   c o n c e n t r a t i o n s   o f   t h e   t r a c e r  
m a t e r i a l ,   s u l f u r   h e x a f h o r i d e .  
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ABSTRACT 

'l 'hrcc g a s  t r a c e r   s t u d i e s   h a v e   b e e n   c o n d u c t e d   d u r i n g  1 9 7 6  
i n  , the  Upper   I la t   Crcck  Val . ley  for   Bri t ish  Columbia  Hydro  and 
I'owcr A u t h o r i t y .  The s t u d i e s ,   p e r f o r m e d  by  North  American 
Wcil thcr   Consul tants  ( N A W C ) ,  w e r e   d e s i g n e d   t o   e v a l u a t e   t h e  
p o t c n t i a l   i m p a c t .   o f   s u l f u r   d i o x i d e   e m i s s i o n s   f r o m   t h e   p r o -  
~)osetl l l n t  Creek  Power ' P r o j e c t .  

A t o t a l  o f  1 4  t r a c e r   r e l e a s e s  was made d u r i n g   t h e   w i n t e r ,  
sp , r ing ,   and  summer s e a s o n s   s i m u l a t i n g   t h e  SO2 emiss ion   f rom a 
2 0 0 0  MW f o s s i l   f u e l  power p l a n t   l o c a t e d   e i t h e r   i n   t h e   v a l l e y  
[ l o w e r   s i . t e )  o r  a t  a h i g h e r   e l e v a t i o n  011 t h e   e a s t e r n   r i d g e  
( i l p p c r   s i t c ) .  

'I'hc r e s u l t s  o f  t h e   f i e l d   s t u d i e s ,   u s i n g   s t a c k   e m i s s i o n  
p ; i r ; ln lc tc rs~  as' s p e c i f i e d  for  t h e s e   t e s t s ,  show t h e   f o l l o w i n g :  

1 .  Thc  lowcr s i t e  in Hat   Creek  Val ley  has   been  found 
t o   r e s u l t   i n  amb:.ent a i r   q u a l i t y   l e v e l s   i n   e x c e s s  
o f  t h e   p r o p o s e d   t h r e e - h o u r  S O 2  g u i d e l i n e  ( 6 5 5  
ugm ) . - 3  

2 .  I n  o r d e r   t o   l o c a t e   t h e   p r o p o s e d   f o s s i l   f u e l   p l a n t  
i n   H a t   C r e e k   V a l l e y ,   t h e   s i t e  must be a t   a n   e l e v a -  
t i o n   c o m p a r a b l e  t.o t h a t   u s e d   f o r   t h e   u p p e r   s i t e  
with s t a c k   h e i g h t   s i g n i f i c a n t l y   g r e a t e r   t h a n  183  m .  



1 .  IN ' I 'ROI~UCTION 

I h r i n g  1 9 7 6 ,  Nor th   Amer ican   Weather   Consul tan ts  (NAWC) 
rccc ivcd   I 'u rchasc   Orders   t643-696  and   #648-195  f rom B r i t i s h  
( : o l u m b i ; ~  Ilydro  and  Power h t h o r i t y   t o   p e r f o r m  g a s  t r a c e r  
s t .u t l ics  i n  s u p p o r t  o f  p l a n t   s i t e   e v a l u a t i o n   e f f o r t s   i n  
Ilppcr  flat Creek. The pu rpose  o f  t h e  s t u d i e s ,   a s   s t a t e d  i n  
t h e   O r i g i n a l  Terms of   Reference ,   da ted   December  19, 1 9 7 5 ,  
w:l s : 

q u a l i t y   o f   t h e   l o w e r   a t m o s p h e r e ,   a n d   p l u m e   t r a j e c t o r i e s  
d u r i n g   t h e   w i n t e r   s e a s o n .  The s t u d y  will a l s o   f u r t : h e r  

t h e   f i . r s t  two f i e l d   s t u d i e s .  
i n v c s t   i g a t e   m e t e o r o l o g i c a l  phenomena   observed   dur ing  

T h i s  f i e l d   s t u d y  w i l l  i n v e s t i g a t e   t h e   d i s p e r s i v e  

'I'hc a rea   examined  was t h e  Upper  Hat  Creek  Valley,   1.ocated 
:~I )out  80 km w e s t  o f  Kamloops ,   Br i t i sh   Co lumbia .  The Hal: Creek 
r cg ion  i s  l o c a t e d   o n  a p l a . t e a u   c h a r a c t e r i z e d  by  numerous low 
mountain and  v a l l e y   c h a i n s .   W i t h i n  a few  ki . lometers  two majo r  
r i   v c r s ,   t h e  Thompson a n d   t : h e   F r a s e r ,   d e t e r m i n e   t h e   t o p o g r a p h y  
wl1ic.h s t r o n g l y   i n f l u e n c e s   t h e   c l i m a t o l o g y   o f   t h e   r e g i o n . ,  The 
Upper I l a t  C r e e k   V a l l e y   i t s e l f  i s  5 - 1 0  km w i d e   w i t h   s i d e s  r i s -  
i n g  s t e e p l y   t o   1 4 0 0 - 1 . 6 0 0  m MSL. ' The  ground  cover  i s  p r i m a r i l y  
5 - 1 5  m t a l l   c o n i f e r s   w h i c h   h a v e   b e e n   p a r t i a l l y   l o g g e d   w i t h  
c x t . c n s i v c   c ' I e a r i . n g   f o r   c a t : t l e   r a n c h i n g   a n   t h e   v a l l . e y   f l o o r .  

'l'wo p rospec t ive   power   p l an t   s i t e s   have   been   examined .  
'l'hc l i r s t ,  r e f e r r e d   h e r e i n  a s  t h e   l o w e r   s i t e ,  i s  l o c a t e d   n e a r  
t he   bo t tom o f  t h e  Upper  Hat  Creek  Valley a t  a n   e l e v a t i o n   o f  
; Ipproxinratcly 950  m MSL a s  shown i n   F i g u r e  1-1. The  second 
s i  t c ,  r c l c r r e d   t o  a s  t h e   u p p e r   s i t e ,  i s  on t h e   e a s t   s i d e   o f  
t h e  v : ~ l  I c y  a t  an   app . rox ima te   e l eva t ion   o f   1350  m MSL. 

'l 'hrec g a s  t r a c e r   s t u d i e s   w e r e   c o n d u c t e d   d u r i n g  1 9 7 6 .  The 
r i r s t  was a w . i n t e r   s t u d y   a n d   c a r r i e d   o u t   d u r i n g   t h e   p e r t o d  
I : c h r u ; l r y   1 6 - 2 3 ,   1 9 7 6 .   T r a c e r   g a s   a n d   v i s i b l e   o i l - f o g   w e r e  

1 - 1  
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1:igclrc 1 - 1  G c n c r n l   r e s e a r c h   a r e a .  Diamonds i n d i c a . t e  locations 
o r  8. C .  Hydro w e a t h e r   s t a t i o n s .  
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r c l c a s c d  a t  t h e  t w o   p r o s p e c t i v e   p o w e r   p l a n t   s i t e s   i n  Upper 
I f a t   C r c e k   V a l l e y   u n d e r   b o t h   s t a b l e ,   l o w   w i n d   s p e e d   c o n d i t i o n s ,  
a n d  more   w indy ,   neu t r a l   f l ows .  The s t u d y  was t e r m i n a t e d  
c : l r l i c r   t h a n   p l a n n e d   d u e   t o   u n s u i t a b l e   m e t e o r o l o g i c a l   c o n d i -  
t i o n s .  I l owcver ,   some   o f   t he   r e su l t s   f rom  the   s tudy   i nd i . ca t ed  
that ;I s ccond   sho r t .   s tudy   wou ld   be   adv i sab le   t o   more   ex t . en -  
s i v c l y   e x a m i n e   s t a b l e   u p - v a l l e y   f l o w  a t  t h e   l o w e r   v a l l e y   s i t e .  

'l'hc sccond   f i e ld   p rog ram was a s p r i n g   g a s   t r a c e r   s t u d y  
:~nd was c o n d u c t e d   w i t h o u t   a n y   o i l - f o g   d u r i n g   t h e   p e r i o d  March 
2 2 - 2 0 ,  1 9 7 6 .  The wca the r  was a g a i n   v a r i a b l e ,   a n d   t h e   r e l e a s e s  
w c r c   p c r f o r m c d   u n d e r   w i n d y ,   n e u t r a l   c o n d i t i o n s   a t   b o t h  t:he 
l o w c r   a n d   u p p e r   s i t e s .  

Thc t h i r d  f i e l d   p r o g r a m  was a summer s t u d y   c o n d u c t e d  
hctwccn  .July 31 and  August 1 0 ,  1 9 7 6 .  A t o t a l   o f   e i g h t   t r a c e r  
r c l c a s c s  W;I> lnadc from t h e   u p p e r   s i t e .   A t m o s p h e r i c   c o n d i t i o n s  
i n c l u d c d  s t a b l e   a i r  mass   w i th   l ow  wind   speed ,   l i gh t   w inds   w i th  
r m s t a h l c  a f t c r n o o n  l a p s e  r a t e ,   a n d   n e u t r a l   s t a b i l i t y   w i t h  
~ ~ l o d c r a t c   w i n d   s p e e d s .  One r e l e a s e  was c a r r i e d   o u t   f r o m   t h e  
l o w c r   s i t e   u n d e r   1 . o o p i n g   p l u m e   c o n d i t i o n s .  

' I ' h i s   r cpor t   p rov ides  a summary o f   t h e   r e s e a r c h   m e t h o d s  
uscd  i n   t h e   s t u d i ~ e s   a n d  o f  t h e   c o n c l u s i o n s   r e a c h e d   c o n c e r n i n g  
thc f c n s i h i l i t y  o f  b u i l d i n g  a f o s s i l . - f u e l   p o w e r   p l a n t  at: 
c i t h c r   1 o c a t i . o n   w i t h   r e g a r d s   t o   a i r   q u a l i t y   i m p a c t .  The 
e v n l u a t i o n  was based  upon t h e  B .  C .  Hydro Gas Trace r   Me teo r -  
o l o g i c a l  S tudy   Cr i t e r i a   fo r   t he   P roposed   Ha t   Creek   The rma l  
I'owcr P l a n t  w h i c h   a r c   l i s t e d  in T a b l e  1-1. A comprehens ive  
r e p o r t  i n  two  vo lumes   (Technica l   Repor t   and   F ie ld   Data)   by  
Spanglcr, Graham  and F1ovir.d (1977)   cove r s  a d e t a i l e d   d e s c r i p -  
t i o n  o r  t h e  .field w o r k   a n c   d a t a   a n a l y s i s .  

I)urin,q t h e   c o u r s e  o f  t h e   f i e l d   s t u d y ,   t h e   s t a c k   h e i . g h t s  
w c r c   a d j u s t e d  h a s e d  u p o n   t h e   p r e l i m i n a r y   r e s u l t s   f r o m   t h e  

1 - 3  



f i e l d   m e a s u r e m e n t s .   T h e s e   a d j u s t m e n t s   a p p l i e d   t o   b o t : h   t h e  
v a l l e y   s i t e   a n d   t h e   u p p e r   s i t e .  

I ' o r t i o n s   o f   t h e   d a t a   g a t h e r e d   d u r i n g   t h e s e   s t u d i . e s ,  
i n c l u d i n g   a i r b o r n e   p l u m e   g e o m e t r y   m e a s u r e m e n t s ,   t u r b u l e n c e  
m e a s u r e m e n t s ,   a n d   a e r i a l   a n d   s u r f a c e  SF6 c o n c e n t r a t i o n s ,  
were a l s o  p r o c e s s e d   f o r   a n o t h e r  B .   C .  H y d r o   c o n s u l t a n t .  
'I'hese d a t a   w e r e   u s e d   f o r   c a l i b r a t i n g   t h e i r   m a t h e m a t i c : a l   d i f -  
fusion  model  whi.ch  was  applied t o  p r e d i c t   c o n t a m i n a n t   c o n c e n -  
t r a t i o n   r e s u l t i n g   f r o m   t h e   p r o p o s e d   o p e r a t i o n   o f   H a t   C r e e k  
'I'hcrmaL Power P l a n t .  

'fhc r e s u l t s   p r e s e n t e d   i n   t h i s   r e p o r t   c o n c e r n   a m b i e n t  
S O 2  l c v c l s   o n l y ,   b a s e d   u p o n   c o a l   w i t h  0 . 5 %  s u l f u r   c o n t e n t .  
It s h o u l d  b e  n o t e d   t h a t   t h e   r e s u l t s   a r e   a p p l i c a b l e   t o   c o a l  

w i t h  d i f f e r e n t   s u l f u r   c o n t e n t s  as w e l l  a s  t o   o t h e r   g a . s e o u s  
( n o n - r c a c t i . v e )   a n d   p a r t i c u l a t e   e m i s s i o n s  by s c a l i n g   t . h e   i m p a c t  
l c v c l s  i n  t h i s  r e p o r t   t o   t h e   a p p r o p r i a t e  new s o u r c e   s t r e n g t h s .  

'Tahle 1-1 13. C .  H y d r o   g a s   t r a c e r   m e t e o r o l o g i c a l  

Thermal   Power  Plant .  
s t u d y   c r i t e r i a   f o r   p r o p o s e d   H a t  Creek: 

Va:Lley S i t e  Upper S i t e  

Stack Ilcight 183 m (adjusted t o  305 m based 183 m (adjusted from 152 m 
on preliminary  field measure- t o  183 m on the  basis of 
ments from winter  study)  field measurements.  Exper- 

imentally  adjusted  to 366 m 
for  Test 1 4 ) .  

Stack (;:IS 394 K 394 K 
'Temperature 

18.3 m/s 24.4 m/s 

"Source Strength 4;!04 g/s 
so2 (2000 Mw 
gcncrating  capacity) 

4204 g/s 

"SO2 emiss.ion r a t e  is based on a coal  sulfur  content  of 0 .5%.  The 
emission  rate will vary  depending on the  sulfur  content o f  the  coal 
as fi.red. 

1-4 
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2. SUMMARY AND CONCLUSIONS 

' T h r e e   g a s   t r a c e r   f i e l d   p r o g r a m s   w e r e   c o n d u c t e d   d u r i n g  
1 9 7 6   b y   N o r t h   A m e r i c a n   W e a t h e r   C o n s u l t a n t s   f o r   B r i t i s h  Colum- 
h i a  l l yd ro   and   Power   Au thor . i t y   t o   i nves t iga t e   p lume   d i spe r s ion  
p ; ~ t t c r n s   a t  two  proposed   power   p lan t  s i t e s  i n   t h e   H a t   C r e e k  
V a l  I cy .  The win te r   p rog ram,   conduc ted   be tween   Februa ry   16  
a n d  2 3 ,  1 9 7 6 ,  c o n s i s t e d   o f   t h r e e   t r a c e r   r e l e a s e s .  Two 
r c l c a s e s   w e r e  made d u r i n g   - t h e   s p r i n g   p r o j e c t   b e t w e e n   M a r c h  
2 2  and 2 6 ,  1 9 7 6 .  A t o t a l   o f   n i n e   t r a c e r   t e s t s  was c a r r i e d  
o u t   d u r i n g   t h e  summer  prog-ram  between  July 31 and  August 1 0 .  
'l'hcs.e t r a c e r   t e s t s   w e r e   a c c o m p a n i e d  by e x t e n s i v e   m e t e o r o l o g i -  
c a l  measurements o f   w i n d s   a l o f t   a n d   a t   t h e   s u r f a c e ,   h o r i z o n -  
t a l   ( c o n s t a n t   v o l u m e )   f l o w   t r a j e c t o r i e s ,   v e r t i c a l   t e m p e r a t u r e  
p r o . f . i l e s ,  a n d   a i r c r a f t   t u r b u l e n c e   m e a s u r e m e n t s .  

'The t r a c e r   m a t e r i a l s ,   s u l f u r   h e x a f l u o r i d e   ( S F 6 )   a n d   o i l -  
f o g ,   w c r c   r c l e a s c d  by  a i r c r a f t   a t   t h e   c a l c u l a t e d   e f f e c t i v e  
s t a c k   h e i g h t .  SF  was  measured  both a t   t h e   s u r f a c e   a n d  
a l o f t .   O i ~ l . - f o g  w a s   u s e d   f o r   q u a n t i t a t i v e   a e r i a . 1   p l u m e   t - r a c k -  
i n g  a n d  f l o w   v i s u a l i z a t i o n .  

6 

'I'hc g a s   t r a c e r   p r o g r a m s   h a v e   p r o v i d e d   q u a n t i t a t i v e   p l u m e  
.impact. e v a l u a t i o n s   f r o m   b o t h   o f   t h e   p r o p o s e d   s i t e s   u n d e r   v a r i -  
o u s  m c t c o r o l o g i c a l ~   c o n d i t i o n s .  The c r i t i c a l   d i s p e r s i o n   r e g i -  
mcs o f  s t a b l c  p l u m e   e n t r a . i n m e n t   w i t h i n   t h e   v a l l e y   c i r c u l a t i o n  

w i t h  SlJbSeqlJent fumiga t ion   and   l ow  wind   speed   l oop ing   were  
c x p c r i e n c c d   a t   b o t h   s i t e s .   T a b l e  2 - 1  p r o v i d e s   i n f o r m a t i o n  
c o n c e r n i n g   m c t e o r o l o g i c a l   c : o n d i t i o n s ,   r e l e a s e   p a r a m e t e r s ,   a n d  
maximum m e a s u r e d   i m p a c t   f o r   e a c h   t r a c e r   t e s t .  

'l'hc r c s u l t s  o f  e a c h   t e s t   a r e   s u m m a r i z e d   b e l o w ,   w i t h  SO2 

c o n c c n t r a t   i o n s   r c p r c s e n t i n g   e q u i v a l e n t  1 hour   and   e s t ima ted  
3 hour  impact from 2 0 0 0  MIV g e n e r a t i n g   c a p a b i t y .   T h e s e   c o n -  
c c n t r c l t i o n   v a l u e s  have b e e n   r e f e r e n c e d  t o  the   "normal   t e rnper -  
a t u r c   a n d   p r c s s u r c "  (NTP) v l a u e s   ( i . e . ,  2 O o C  and 7 6 0  mm Hg a s  

2-1 
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Table 1 .1  Hat Creek 19-6 tracer  studies;   test   parameters and resu l t s .  

Si te /  
Release >himum ?kasured 
.AI t i tude Average Direction 1 hour  Surface 

Release Assumed- Release  Temperature Kind 
Time Stack  .Utitude Plume S t a b i l i t y  

of  Concentration 
Speed Plume 

Test Date (PST) Height(m) m(i..ISL)  Type Category (m/s) Travel !? 2000 MV) 
(pgTn-3 so2 ( r n )  

1 2/19/76  0936- Lower 1400 Fanning I?./ 1 ssw 310,s E 
1030 183 

0848 
Lower 
305 

1525 Coning D 6 I?iE 243 
Fumigation 

2 2/20/76  0748- 

3 2/21/76  0753- 
0853 152 

Upper 1735 Coning D 

4 3/25/76  1105- Lower 1500 Coning ~D 
1149 193 

7 N 

7 NE 

180 

651* 

5 3/26/76 T E S T   R E S U L T S  N O T  R E P O R T E D  D U E  T O  S U S P E C T E D  C O N T A M -  
I N A T I O N  

N 

N 
6 7/31/76  0551- 

0651 183 
Upper 1770 Coning D 

7 8/01/76  0531- 
0631 183 

Upper 1770 Lofted D-E 

5 NE 

2.5 NNW 

8 8/05/76  0528- 
0628 183 

Upper 1830 Coning D 4 SE 

9 8/06/76  1302- 
1402 

Lower 
366 

1645 Looping D 1 SE 

10  8/07/76  0539- Upper 1890 Coning D-E 1.5 SSE 
0618 183 

11 8/09/76  0647- Upper 
0747  183 

1920 Coning D 7.5 SE 

<307 

330 

< '26 

1068 

< 26 

175 

12 8/10/76  0532- 
0632 183 

Upper 1890 Fanning w/ D 
Fmigation 

13  8/10/76  1140- 
1240 183 

Upper 1920 Looping D 

2 SSE 646 

1.5 ESE 1216 

14  8/11/76  0537- upper 2105 Coning, D 3.5 NE < 28 
0637 366 Fanning 

* Some samples discarded due to  suspected  contamination 



spcci T i . d  by t h c   P r o v i n c e  o f  B r i t i s h   C o l u m b i a .   I n   t h i s   r e p o r t  
t h c s c   v a l u e s  a r c  d e s i g n a t e d   b y  (NTP) a n d   p r e s e n t e d   f o r   c o m p a r i -  
s o n s  w i t h  t h e  3 - h o u r  SO2 Level  A a m b i e n t   a i r   q u a l i t y   g u i d e l i n e  
o r  6 5 5  ~ ~ g m - ~  (NTP)(0.25 'ppm) a s   p r o p o s e d   b y  B .  C .  Hydro. 

An a n a l y s i s   o f   t h e   e x p e c t e d  maximum 3 - h o u r  SO2 c o n c e n t r a -  
t i o n s   h a s   b c e n   c a r r i e d   o u t   a s s u m i n g   t h a t   e a c h   t e s t   h a d  
hccn a l o n g - t e r m   r e l e a s e .   T h i s   a n a l y s i s  was d e s i g n e d   t o  
del  i n c a t e   t h o s e   a r e a s   w h e r e   3 - h o u r   c o n c e n t r a t i o n s   w o u l d   : h a v e  
cxcccdcd  6 5 5  ~ g m - ~  (NTP).  The r e s u l t s   s u g g e s t   t h a t   t h i s  
l c v c l  wou ld   have   been .   exceeded   on ly   du r ing   Tes t  1 which  was 
c o n d u c t e d   a t   t h e   l o w e r   s i t e   u s i n g   t h e   i n i t i a l l y   p r o p o s e d   1 8 3  
m s t a c k .  

T e s t  1 ,  Februa ry  19, 1 9 7 6 .  The  plume r e l e a s e  wa:j  made 
o v e r   t h e   l o w e r   s i t e   a s s u m i n g  a s t a c k   h e i g h t  o f  183  m .  The a i r  
mass was m o d e r a t e l y   s t a b l e   a n d   w i n d s   l i g h t   a n d   v a r i a b l e ,  a con-  
d i t . i o n   c h a r a c t e r i s t i c  of t h e   t r a n s i t i o n   f r o m   d o w n - v a l l e y   t o  up- 
v a l l e y  flow.  The  plume,  embedded i n   t h e   v a l l e y   c i r c u l a t i o n ,  
g r a d u a l l y   s a n k   a s  i t  w a s   t r a n s p o r t e d   s l o w l y   s o u t h   a n d   w e s t w a r d  
a n d  c v c n t u a l l y   f u m i g a t e d   a l . o n g   t h e   w e s t e r n   s i d e  o f  Upper  Hat 
(:reek V a l l e y .  The maximum m e a s u r e d   o n e - h o u r   s u r f a c e   c o n c e n t r a -  
t . i o n  was e q u i v a l e n t   t o   3 1 0 5  ugm (NTP) . - 3  

An a n a l y s i s  o f  t h e   m e a s u r e d   r e s u l t s   f r o m   t h e   o n e - h o u r  
t ~ r a c c r   r e l e a s e  a n d  t h e   o b s e r v e d   f l o w   p a t t e r n s   s u g g e s t   t h a t  an  
 arc:^ i n  t h e   w e s t   c e n t r a l   p o r t i o n  o f  Hat   Creek   Val ley   p robably  
w o u l d  h a v e   e x p e r i e n c e d   t h r e e - h o u r   a v e r a g e s   i n   e x c e s s  o f  655  
ugm (NTP) w i t h  a maximum t h r e e   h o u r   a v e r a g e  o f  a p p r o x i m a t e l y  
1 8 0 0  ugm (NTI') had t h e   r e l e a s e   b e e n   c o n t i n u o u s .  

- 3  

- 3  

ri 'Test 2 ,  Feb rua ry  2 0 ,  1 9 7 6 .  T h i s   t r a c e r   r e l e a s e  a . t  
1:hc l o w e r   s i t e  was c a r r i e d   o u t   u n d e r   n e a r   n e u t r a l   c o n d i t i o n s  
a t  p l u m e   a l . t i t u d e  w i t h  a s t a b l e   l a y e r   b e l o w .  Winds  were 

- 

9 
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modcr;ttcly s t r , o n g   f r o m   t h e   s o u t h - s o u t h w e s t .  A s t a c k   h e i g h t  
o f  3 0 5  m was assumed i n   a n   a t t e m p t   t o   p l a c e   t h e   p l u m e   a b o v e  
t.hc v : t l l . c y   c i r c u l a t i o n .  Tile plume moved  down t h e  Lower  Hat 
(:reek V a l l c y  w i t h  t h e   g r a d i e n t   f l o w ,   a n d   e x h i b i t e d   t e r r a i n  
cl l ; lnncl ing.   Ground  level   . impact  was l i g h t   w i t h  a maximun 
c q ~ i v n l . c . n t   o n e - h o u r   c o n c e n t r a t i o n  o f  2 4 3  ~ g m - ~  (NTP).  Maxi- 
l m [ l l n  t h r e e - h o u r   c o n c e n t r a t i o n s   a r e   e s t i m a t e d   t o   h a v e   b e e n  
2 0 0  l l ? m ' 3  (NTP). 'The low c o n c e n t r a t i o n s   f o u n d   d u r i n g .   t h i s  
t r s t  a r c  a t t r i b u t e d   m a i n l y   t o   f a v o r a b l e   d i s p e r s i o n   c o n d i t i o n s  
rather t . h a n   t h e   i n c r e a s e d   s t a c k   h e i g h t .  

'Test 3 ,  k'ebruary-2:L,  1976. T h i s  t e s t  was conduc. ted 
; ~ t  t h e  upl'cr p l a n t   s i t e   w i t h   a n   a s s u m e d   s t a c k   h e i g h t  o f  '152 m. 
I ) i s p c ! r s i o n   c o n d i t i o n s   w e r e   v e r y   g o o d   w i t h   f r e s h   s o u t h e r l y  
w i n d s  a n d  s l i . g h t l y   s t a b l e  ].apse r a t e s .  

T h i s  p l u m e   d i . s p c r s e d   r a p i d l y   a n d   s h o w e d   l i t t l e   i n d i c a t i o n  
o f  t e r r a i n   c h a n n e l i n g .  A s  a r e s u l t ,   t h e  maximum measured   one-  
h o u r  s u r f a c e   c o n c e n t r a t i o n  was l i m i t e d   t o  1 0 8  Ugm - 3  (NTP). 
'l'hc! mnximum t h r e c - h o u r   a v e r a g e   c o n c e n t r a t i o n  i s  e s t i m a t e d .   t o  
h:lvc been abou t  1 0 0  ugm (NTP). - 3  

T e s t  4 ,  March 2 5 ,  1 9 7 6 .  The  plume r e l e a s e  was  made 
" 

o v e r  t he  lowcr  p l a n t  s i t e ,  assuming a 3 0 5  m s t a c k ,  i n  a well- 
m i x c t l  a t m o s p h e r e   w i . t h   n e u t r a l   s t a b i l i t y   a n d   m o d e r a t e   w e s t e r l y  
w i n d s .  

The p l u m e  was t r anspor t ed   t owards   t he   g round   s amp1 in .g   ne t -  
work on t h c   e l e v a t e d   t e r r a i n  t o  t h e   e a s t   o f   t h e   s i t e .  Th.e 
cons t ; ln t  volume h a l l o o n   d a t a   r e v e a l e d   l o c a l i z e d   c i r c u l a t i o n  
p ; ~ t t c r n s  w i t h  downdra f t s   wh ich   h rough t  some o f   t h e   b a l l o o n s  
t o  t h c  ground  wi . thin 4 - 1 0  km o f   t h e   s i t e .  

2 - 5  
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lligh ground concentration  values  were found over  the 
sampling nctwork,  as would be expected with the observed down- 
drafts. Ilowevcr, the maximum concentration  values  were  one 
to two ordcrs of magnitude higher than observed duri.ng pre- 
v.ious tcsts and were therefore suspect of contamination. 
Aftcr discardi.ng these extreme values, the maximum equivalent 
onc-hour concentration appears to  be 651 pgm (NTP). It is 
cstimatcd that the maximum  three-hour  concentration  for  a  con- 
ti.nuous rclcase may have been about 465 ~ g m ' ~  (NTP). 

- 3  

0 Test 5, March 26, 1976. The plume release simulated 
thc uppcr plant site with  a 152 m  stack.  However,  in  view 
of thc peculiar circulation patterns observed during Test 4, 
thc actual rclcase site was moved 8 km south in order to 
rcpcat plume impact on the Trachyte Hills from a higher release 
point. The atmosphere was again well mixed with neutral 
stability hut the wind increased to strong south-southwesterly 
flow by thc time of the release. No useful quantitative 
tracer data were obtai:ned  from this flight because of  sus- 
pccted contamination of the sampling bags. 

__ 'Test 6, July 31, 1976. This early morning test was 
conducted at the upper plant site assuming a  stack height of 
1 8 3  m. Mctcorological conditions were characterized by light 
to modcrntc southerly winds and slightly st:able lapse rates. 
A malfunction resulted in a 90% reduction in the source 
strcngth of SF6 during the release, raising the detectable 
limit for this particular test to 307 ugm (NTP). - 3  

The plume moved northward and showed little indication 
of interaction with the terrain and no indication of surface 
.impact  wi.thin  35 km of the plant site. It is concluded that 
thc lack of downward transport resulted in one-hour surface 
conccntrations of less than the detectable limit and estimated 
thrce-hour  concentrations of about 75 ugm-3 (NTP). 

2-6 
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0 ' l 'cst 7 ,  August 1, 11976. T h i s   e a r l y   m o r n i n g   t r a c e r  
r c l c a s e  was madc o v e r   t h e   u p p e r   p l a n t   s i t e ,   a s s u m i n g  a s t a c k  
h e i g h t  o f  183  m: The  plume  was r e l e a s e d   n e a r   t h e   t o p   o f  a 
weak s u r f a c e - b a s c d   i n v e r s i o n ,   a n d  was t r a n s p o r t e d   i n i t i a : l l y  
t . owards   t he   no r thwes t .  The s t a b l e - a p p e a r i n g   p l u m e   a p p r o a c h e d  
t h e   e l e v a t e d   t e r r a i n   t o   t h e   n o r t h e a s t   o f   M a r b l e   C a n y o n ,   c a u s i n g  
modcra t e   su r f ace   impa ,c t .   The   p lume   t hen   d r i f t ed   s lowly  t o  t h e  
west   and  southwest ,   passing;   over   Marble   Canyon  and was las t  
v i s i h l c   o v e r   t h e   h i l l s  west o f  Crown Lake .   Measu rab le   su r -  
face impact   was   exper ienced   on ly   on  a s m a l l   a r e a   o f   t h e  
plateau n o r t h e a s t  o f  Marble  Canyon,  where a maximum one-hour  
c o n c e n t r a t i o n  o f  330 ~ g m ' ~  (NTP) was r eco rded .   The   d i s t : r i bu -  
t i o n  o f  s u r f a c c   c o n c e n t r a t i o n s   s u g g e s t s   t h a t   t h i s  t e s t  r e p r e -  
s e n t . ~  a c a s c  o f  a l o f t e d  pl.ume impact  on e l e v a t e d   t e r r a i n .  
S u r f a c e   c o n c e n t r a t i . o n s   m i g h t   h a v e   b e e n   h i g h e r   h a d   s t r o n g e r  
i n s o l a t i o n   ( a n d   t h e r e f o r e   g r e a t e r   v e r t i c a l   m i x i n g )   b e e n  
p r e s e n t .  I n  v i e w   o f   t h e   o h s e r v e d   s h i f t i n g   p l u m e   t r a j e c t o r y  
maximum t h r c c - h o u r   c o n c e n t r a t i o n s   a r e   e s t , i m a t e d   t o   h a v e  !>een 
1/10 11gm-3 (N'l'P) . 

0 Test 8 ,  August 5 ,  1 9 7 6 .  T h i s   e a r l y   m o r n i n g   t e s t   s i m u -  
1:ltcd emiss ions   f rom a 183  m s t a c k   a t   t h e   u p p e r   p l a n t   s i t e .  
'l'he a tmosphere  was n e u t r a l  a t  plume h e i g h t ,   w i t h  a s h a l l o w  
s ~ ~ r f ; ~ c c - h o s c d   i n v e r s i o n   b e l o w .  Winds   were   f rom  the   nor th-  
west at rnodcra te   speeds .   The   p lume  was   t ranspor ted   to   the  
sou thcas t .  and  s p l i t   i n t o  two s e c t i o n s   o v e r   M e d i c i n e  Creek;. One 
1)r:Inch c o n t i n u e d   o v e r   u p p e r   M e d i c i n e   C r e e k ,   w h i l e   t h e   o t h e r  
branch  movcd t o  t h e   e a s t   a n d   t h e n   s o u t h e a s t   a s  i t  f o l l o w e d  
(:ornw:111 Creck.  No s u r f a c e   i m p a c t  was d e t e c t e d   a t   a n y  o f  t h e  
samp1c.r s i t e s ,   p r o b a b l y   d u e   t o  a combina t ion  o f  f a v o r a b l e  
d i s p c r s i o n   c o n d i t i o n s .  The maximum t h r e e - h o u r   c o n c e n t r a t i o n  
rrom :I con t i . nuous   sou rce  i s  e s t i m a t e d   t o   h a v e   b e e n   l e s s   t h a n  

5 0  up,m (NTP). - 3  

- 
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i T e s t  9 ,  A u g u s t   6 ,   1 9 7 6 .   T h i s   e a r l y   a f t e r n o o n   t e s t  
was c o n d u c t e d   a t   t h e   l o w e r   p l a n t  s i t e  assuming a s t a c k   h e i g h t  
r a i s e d   t o  366 m .  The a tmosphe re  was n e u t r a l   a t  p lume   he igh t  
w . i t h  a s h a l l o w   s u p e r a d i a b a t i c   l a y e r   a t   t h e   s u r f a c e .  The  wind 
was v e r y   l i g h t .  The  p lume   behav io r  was  marked  by  extensive 
v e r t i c a l   t r a n s p o r t   i n   t h e   w e l l - o r g a n i z e d   c o n v e c t i o : n   c e l l s .  
As ;I r e su l t , ,  s u r f a c e   i m p a c t  was v a r i e d   a n d   w i d e s p r e a d   a c r o s s  
t h e   u p p e r   v a l l e y .  The maximum o n e - h o u r   e q u i v a l e n t  SO2 concen-  
t r a t i o n  was  1068 ~ g m . . ~  (NTP) 2 . 4  km s o u t h w e s t   o f   t h e   l o w e r  
p l a n t   s i t e .  The e s t i m a t e d  maximum t h r e e - h o u r   c o n c e n t r a t i o n ,  
based  on a c o n t i n u o u s   s o u r c e ,  was 525  ! ~ g m - ~  (NTP). 

T e s t  1 0 ,  August ' 7 ,  1 9 7 6 .  Test 1 0  was  an  e ,ar ly   morn-  
.ing t e s t  c a r r i e d   o u t   a t   t h e   u p p e r   p l a n t   s i t e   a s s u m i n g  a s t a c k  
h e i g h t   o f  1 8 3  m .  E x c e p t   f o r  a s h a l l o w   s u r f a c e   i n v e r s i o n ,   t h e  
a i r  mass was n e a r   n e u t r a l   w i t h   l i g h t   n o r t h e r l y   w i n d s .  Wea- 
t h e r   c o n d i t i o n s   d e t e r i o r a t e d   d u r i n g   t h e   t e s t   a n d   t h e   t r a c e r  
r e l e a s e  w a s   c a n c e l l e ' f l   a f t e r  4 0  m i n u t e s ,  when t h e   l o w e r i n g  
v i s i h i l i t y  made s u c c e s s f u l   l o w   a l t i t u d e   f l y i n g   u n l i k e l y .  The 
a b b r e v i a t e d   p l u m e  was v i s u a l l y   n o t e d   t o  pass over   one   s ample r ,  
b u t  no  measurable   impact  was r e c o r d e d   o v e r   t h e   s a m p l i n g   n e t w o r k .  
I t  i s  p r e s u m e d   t h a t   t h e   c o m b i n a t i o n  o f  l o w   w i n d   s p e e d s ,   s u r f a c e  
s t n b i l i . t y ,   a n d   c l o u d i n e s s   s u p p r e s s e d   v e r t i c a l   m i x i n g ,   r e s u l t i n g  

n o h s e r v e d   o n e - h o u r   a n d   e s t i m a t e d  maximum th ree -hour   concen . .  
t r ; l t i o n s  o f  less t h a : n   t h e   d e t e c t a b l e  l.imit of  a b o u t  30 ugm 
(NTP) . 

- 3  

0 T e s t  11, August 9 ,  1 9 7 6 .   T h i s   e a r l y   m o r n i . n g   t e s t  was 
" 

conduc ted  at t h e   u p p e r   p l a n t   s i t e   a s s u m i n g  a s t a c k   h e i g h t   o f  
1 8 3  111. Winds w e r e   s t r o n g  ( 7 - 8  m/s) a n d   t h e   a i r   m a s s ,   n e u t r a l .  
'l'hc plume was t r a n s p o r t e d   t o w a r d   t h e   s o u t : h e a s t   a n d  was t r a c k e d  
down C o r n w a l l   C r e e k   t o   n e a r   t h e   A s h c r o f t   a i r s t r i p .  The d a t a  
i n d i c a t e   t h a t   t h e   s t - r o n g   w i n d s   a n d   n e u t r a l   a t m o s p h e r e   c a u s e d  
v c r y   r a p i d   d i s p e r s i o n   n e a r   t h e   s u r f a c e ,   r e s u l t i n g   i n  maximum 

one-hour  s u r f a c e   c o n c e n t r a t i o n s  o f  175 uigm (NTP). I t  i s  - 3  

c s t i m n t c d   t h a t  the  m,xzimum t h r e e - h o u r   c o n c e n t r a t i o n  d i d  n o t  
c x c c c d  S O  !Jgm (NTP). - 3  
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0 ' r e s t  1 2 ,  August 1 0 ,  1976 .   Tes t  1 2  was   an   ear ly   morn-  
i n g  t e s t   u s i n g  a s i .mula ted   183  m s t a c k   a t   t h e   u p p e r   p l a n t  
s i t e .  'l'hc plume h e i g h t   s t a b i l i t y  was n e u t r a l ,   b u t   s u r f a c e  
i n v e r s i o n s  wc.rc o b s e r v e d   a t   b o t h   v a l l e y   a n d   h i l l s i d e   l o c a -  
t i o n s ,  I n i t i a I l y ,   t h e  plume d r i f t e d   s l o w l y   t o   t h e   s o u t h   ( u p -  
V;II I C Y )  f o r   a b o u t  90  m i n u t e s ,   e x t e n d i n g   a s   f a r   a s   O r e g o n   J a c k  
( : reek .  A f t e r   t h a t ,   t h e  plu.me b e g a n   t o  move w e s t w a r d   a s  j . t  

w;ls c n t ~ r a i n e d   i n  a c r o s s - v a l l e y   c i r c u l a t i o n   c a u s e d  by s o l a r  
h e a t i n g   o f   t h e   e a s t - f a c i n g   s l o p e s .   T h r o u g h   t h e  t e s t  the   p lume 
I : ~ y c r  was o b s e r v e d   t o   s i n k   i n   r e s p o n s e   t o   t h e   e f f e c t   o f   t h e  
c l i  f f e r e n t i . a l   h e a t i n g   i n   t h e :   v a l l e y .  The  plume  fumigated  on 
the w e s t e r n   s l o p e s   o f   t h e   > . a l l e y ,   d i s p e r s i n g  up t h e   s l o p e s .  
'I'he maximum o n e - h o u r   e q u i v a l e n t  SO c o n c e n t r a t i o n  was r e c o r d e d  
d u r i r l x   t h e   f u m i g a t i o n   p e r i o d   a n d   h a d  a v a l u e   o f  6 4 6  ugm .) (NTP). 

A o n e - m i n u t e   g r a b   s a m p l e   a t   t h a t   s a m p l e r   s i t e   h a d  a concen-  
t r : ~ t . i o n  or more t h a n  8 4 0 0  ugm (NTP).  The g r e a t   r a n g e   i n  - 3  

o n e - m i n u t c   t o   o n e - h o u r   a v e r a g e   c o n c e n t r a t i o n s  i s  t y p i c a l   o f  
thc s h o r t - l . i v e d   f u m i g a t i o n   p r o c e s s .   T h i s   t e s t   d e m o n s t r a t e d  
t h e  d c p t h   a n d   t r a n s p o r t   c a p a c i t y   o f   t h e   v a l l e y   c i r c u l a t i o n .  

Thc maximum e s t i m a t e d   t h r e e - h o u r   c o n c e n t r a t i o n  was a b o u t  5 2 7  
I~,!;III ( N T I ' )  f o r  a c o n t i n u o u s l y   o p e r a t i n g   s o u r c e .  

2 ?, 

- 3  

' rest  13 ,  August 1 0 ,  1 9 7 6 .   T h i s   t e s t  was c o n d u c t e d   a t  
t hc  upper  p1.ant s i t e   n e a r   n o o n .  The t r a c e r   r e l e a s e   s i m u l . a t e d  
cmiss ions   f rom 3 1 8 3  m s t a c k .  The  a tmosphere  was  neutral .   and 
winds  wcrc  very 1 i . gh t .  As i n   T e s t  9 ,  p l u m e   t r a n s p o r t  waz, 
X r c a t l y  i n f l u e n c e d   b y   w e l l - o r g a n i z e d   c o n v e c t i o n .   D u r i n g   t h e  
c ; ~ r l y  p h a s e  o f   t h e   t e s t ,   t h e   t r a c e r   r e l e a s e   a i r c r a f t   e n c o u n -  
t c r c d   e x t r e m e   d o w n - d r a f t s   a n d   h e l d   a l t i t u d e   o n l y  by t h e   u s e  
o f  rtll I p o w c r .   O r g a n i z e d ,   b u t   l e s s   s e v e r e ,   u p -   a n d   d o w n - d r a f t s  
w c r c   e n c o u n t e r e d   t h r o u g h o u t   t h e   r e m a i n d e r   o f   t h e   t e s t .   A l t h o u g h  
s u r f ; ~ c e  ilripact was w i d e s p r e a d ,   t h e  maximum v a l u e  was  f0un.d w i t h -  
i n  1 km o f   t h c   u p p e r   p l a n t   s i t e   a n d   h a d  a one -hour   ave rage  

__ 
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e q u i v a l e n t  SO c o n c e n t r a t i o n  of 1216 ugm-3 (NTP).   Concentra-  
t i o n s  i n  t h e   c e n t r a l   H a t   C r e e k   V a l l e y   w e r e   l . o w e r ,   a v e r a g i n g   a t  
most 2 1 5  ~ g m - ~  (NTP) f o r  a one -hour   pe r iod .   The  max:imum 
t h r c c   - h o u r   c o n c e n t r a t i o n  i s  e s t i m a t e d   t o   h a v e   b e e n   a b o u t  4 5 0  

2 

l l g m - 3  (NU').  

T e s t  1 4 ,  Augu:;t 11, 1 9 7 6 .  T h i s   e a r l y   m o r n i . n g   t e s t  
s in lu la ted   cmi . ss ion   f rom a 366 m s t a c k   a t   t h e   u p p e r   . p l a n t  s i t e .  
T h e  r a i s e d   s t a c k   h e i . g h t  was u s e d   t o   i n v e s t i g a t e   p o s s i b l e  
e n t r a i n m e n t   i n   t h e   v a l l e y   c i r c u l a t i o n   a t   t : h i s   h i g h e r   l e v e l .  
'I'hc a i r  mass was n e u t r a l   w i . t h   s h a l l o w   m o r n i n g   s u r f a c e   i n v e r -  
s i .ons  and  winds  were From t h e   s o u t h w e s t   a t   s p e e d s  o f  3 to 4 
m/s. Plume t r a n s p o r t  was s i m i l a r   t o   t h a t   o f   T e s t  6 e x c e p t  
t h a t   t h i s  plume  remained a t   g r e a t e r   height.^ a b o v e   t h e   t e r r a i n .  
'L'he plume  was t r a c k e d   f o r   o v e r   t h r e e   h o u r s ,   d u r i n g   w h i c h   t i m e  
i t  passed   over   more   than  8 0  km o f  m o d e r a t e l y   r o u g h   - t e r r a i n ,  
showing  no s i g n s  o f  s i g n i f i c a n t   i n t e r a c t i o n   w i t h   l o c a l   c i r -  
c u l a t i o n s .   S u r f a c e   i n p a c t  was n e g l i g i b l e   . a n d   t h e  maximum 
t h r e e - h o u r   c o n c e n t r a t i o n  i s  e s t i m a t e d   t o   h a v e   b e e n   I . e s s   t h a n  

30 ilgm ( N T I ' )  . - 3  

"" C o n c l . u s i o n s .   T h e   g a s   t r a c e r   s t u d i e s  a t  t h e   p r o p o s e d  
Ilat C r e e k   g e n e r a t i n g   s t a t i o n  s i t e s  h a v e   p r o v i d e d   q u a n t i t a t i v e  
informat   ion  of plume d i s p e r s i o n   b e h a v i o r   u n d e r   v a r i e t y  o f  

rnc tcoroIogica1 '   reg imes .  

The' l o w e r   s i . t e   h a s   b e e n   f o u n d   t o   r e s u l t  i n  a m b i e n t   a i r  
q u a l  i t y  l e v e l s  i in e x c e s s  o f  t h e   p r o p o s e d   t h r e e - h o u r  SO2 

g u i c ~ c ~  i n c  ( 6 5 5  w i t h   s t a c k   h e i g h t s   h i g h   a t  366 m ,  
clue t o   t h e   d c p t h   o f   t h e   v a l l e y   c i r c u l a t i o n .   O n e - h o u r   c o n -  
ccn t r - a t i . ons  u p  t o  3105 ugm (NTP) were   found   du r ing  a - 3  

w i n t e r   f u m i g a t i . o n   e p i s o d e   w i t h  a 1 8 3  m s t a c k .   D u r i n g  summer, 
assurning a 366 m s t a c k ,   o n e - h o u r   c o n c e n t r a t i o n s   r e a c h e d  1 0 6 6  
r1g.m ( N T P )  d u r i n g  a t e s t   c o n d u c t e d   u n d e r   t y p i c a l   c o n v e c t i v e  
;I f t c r n o o n   c o n d i t i o n s .  

- 3  
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'l'he u p p e r   s i t e ,   w i t h  a s t a c k   h e i g h t   o f   1 8 3  m ,  has  a l s o  
hccn round t o  be u n s u i t a b l e ,   a l t h o u g h   d i s p e r s i o n   a p p e a r s   t o  
I)c c x c c l l c n t   d u r i n g   p e r i o d s   o f   m o d e r a t e   w i n d s   a n d   n e u t r a l  
s t a h i l i t y .  I n  t h e  1 8 3  m c o n f i g u r a t i o n ,   o n e - h o u r   s u r f a c e   c o n -  
c e n t r a t i o n s   r e a c h e d  1 2 1 6  ugm (NTP) d u r i n g a t e s t   c o n d u c t e d  - 3  

~ ~ n d c r   l i g h t   w i n d ,   l o o p i n g   p l u m e   c o n d i t i o n s .  An e a r l y   m o r n i n g  
r e l e a s e ,   c a r r i e d   o u t   d u r i n g  a p e r i o , d   t y p i f i e d  by l i g h t   w i n d s  

; t n d  n e a r   n c u t r a ' t   l a p s e   r a t e s ,   r e s u l t e d   i n   o n e - h o u r   c o n c e n t r a -  
t i o n s  o f  up t o  646 ugm (NTP) a f t e r  a l o n g   p e r i o d   o f   c o m p l e x  
t r a n s p o r t .  

- 3  

One t e s t  was c o n d u c t e d   f r o m   t h e   u p p e r   s i t e ,   a s s u m i n g  a 
s t a c k   h e i g h t  o f  366 m .  C o n d i t i o n s   w e r e   r e l a t i v e l y   f a v o r a b l e  
Cor c n t r a i . n m e n t   i n   t h e   v a l l e y   c i r c u l a t i o n ,   y e t   t h e   p l u m e  
t . r a v c l c d  'more than   80  km a c r o s s   m o d e r a t e l y   r u g g e d   g r o u n d   w i t h  
110 indi~cat.i.011 o f  s i g n i f i c a n t   i n t e r a c t i o n   w i t h   t h e   t e r r a i . n  o r  
st1rr:lcc i.mpact. 

In  summary, t h e   r e s u l t s   o f   t h e   t r a c e r   s t u d y  show t h a t   i n  
o r d e r   t o   l o c a t e  3 2 0 0 0  MW f o s s i l   f u e l   p o w e r   p l a n t   i n   t h e  Hat 
Creek   Val ley  w i t h  s t a c k   e m i s s i o n   p a r a m . e t e r s   a s   s p e c i f i e d .  by 
13. C. Hydro ( T a b l e  1 - l ) ,  t h e   s i t e   m u s t   b e   a t   a n   e l e v a t i o n  
comp;lrahlc t o   t h a t   u s e d   f c r   t h e   u p p e r   s i t e   w i t h   s t a c k   h e i g h t  
signi f - i c a n t l y  g r e a t e r   t h a n .   1 8 3  m. 

2 - 1 1  



3 .  RESEARCH METHODS 

The plume si.mulation studies  in Upper Hat Creek Va1:ley 
have used oil.-fog and sulfur hexafluoride (SF6)  as tracer 
materials. The tracer releases were made at  the calculated 
effective stack height by a specially modified Stearman 
I,iplanc. Both tracer materials were released simultaneously 
from  the Stearman while it was flown in circles of approxi- 
mately 130 m radius a r o u n d  a ground reference point at t.he 
pl:~nt site. Releases were typically one hour in duration. 
A photo of a typical release is shown in Figure 3-1. 

'l'r;lcer materials were sampled both aloft and at the sur- 
face.  Aerial oil-fog measurements were made with an integrat- 
ing nephelometer on the NAWC tracer aircraft to determine 
sp;ltial and temporal oil-fog concentrations. Aerial sampling 
of SF6 was done by helicopter at discrete locations in the 
p lumc .  In additj.on, the oil-fog plume was extensively photo- 
graphed from the  air. 

Ground level samples of SF6 were taken with sequential 
and singular bag samplers deployed under the plume by heli- 
copter or truck. Sequential samples were taken at'a rate of 
one cach half-hour, while the singular samples were generally 
made over one hour. 

SF6 concentrations in each sample bag were determined with 
a gas chromatograph. The resulting concentration  was scaled 
t o  cquival.ent concentration of sulfur dioxide emitted from  the 
projected plant operating at an output of 2000 MW. 

Supporting meteorological measurements made during each 
t.cst  incl.uded winds at the surface and aloft over the proposed 
plant si.te and atmospheric stability over the plant site and 
othcr  areas o f  interest. 'Winds aloft measurements were made 
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hy t r a c k i n g   p i l o t   b a . l l o o n s   w i t h  two t h e o d o l i t e s .  A C o n t e l  
C o r p o r a t i o n   m i n i s o n d e   s y s t e m ,   s u p p l i e d   b y  B .  C .  Hydro  and 
o p c r n t c d  h y  13. C .  H y d r o   p e r s o n n e l ,   a s   w e l l   a s  a Con te l  
" M c t r o s o n d c "   t c t h e r o d   b a l l o o n   s y s t e m ,   w e r e   u s e d   t o   o b t a i n  
t c m p c r n t u r c   s o u n d i n g s   a t   t h e   p l a n t  s i t e .  The NAWC t r a c e r  
a i r c r a f t  a l s o  made t : empera tu re   sound ine   measu remen t s   a t  
s c l e c t c d   l o c a t i o n s .  A m o r e   d e t a i l e d   d i s c u s s i o n  o f  t h e  
r e s e a r c h   m e t h o d s  i s  given  by  Spangler ,   Graham,  and  Hovind 
(op .  c i t . ) .  

Fi .gurc 3 -1  'An a e r i a l   o i l - f o g - S F o   t r a c e r   r e l e a s e  
ove r  the   Ha t   Creek   Upper   S i t e  i s .  

t h e   v i e w  i s  t o w a r d s   t h e   n o r t h e a s t .  
shown.   This   photo i s  o f  T e s t  1 4 ; .  

3 - 2  
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