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I. I N T @ O U U C T I O N  

T h i s  i s  t h e  f i n a l  r e p o r t  p r e s e n t i n g  t h e  r e s u l t s  o f  t h e  

C a l i f o r n i a  V e h i c l e  N o i s e  ( C a l v e n o )  R e f e r e n c e  E n e r g y  Mean 

E m i s s i o n  L e v e l s  s t u d y  f o r  l e v e l  r o a d s  and  h e a v y  t r u c k s  on 

y r a d e s .  An i n t e r i m  r e p o r t  b y  t h e  same t i t l e  a n d  a u t h o r  was 

p u b l i s h e d  i n  A u y u s t  1 9 8 4 ( 1 ) .  - I t  c o v e r e d  t h e  d e v e l o p m e n t  o f  

s p e e d- d e p e n d e n t  v e h i c l e  n o i s e  e m i s s i o n  l e v e l s  on  l e v e l  

r o a d s  o n l y .  

T h i s  f i n a l  r e p o r t  i n c l u d e s  b o t h  t h e  i n t e r i m  r e p o r t  a n d  t h e  

a d d i t i o n a l  i n f o r m a t i o n  c o n c e t - n i n g  n o i s e  l e v e l s  o f  h e a v y  

t r u c k s  t r a v e l i n y  u p h i l l  o n  g l rades o f  +3% t o  +7%. 

B a c k g r o u n d  

The  n o i s e  a b a t e m e n t  p r o c e d u r l e s  f o r  F e d e r a l  o r  F e d e r a l  H i d  

h i g h w a y  p r o j e c t s  a r e  y o v e r n e M  b y  t h e  F e d e r a l  A i a  H i y h w a y  

P r o g r a m  M a n u a l  (FHPM) 7 - 7 - 3 ( z ) .  T h i s  d i r e c t i v e  r e q u i r e s  

s t a t e  h i g h w a y  a y e n c i e s  t o  d e t e r m i n e  and  a n a l y z e  e x p e c t e d  

t r a f f i c  n o i s e  i m p a c t s  a n d  a l l t e r n a t i v e  n o i s e  a b a t e m e n t  
m e a s u r e s  t o  m i t i g a t e  t h e s e  i l m p a c t s .  

A s  p a r t  o f  t h e  t r a f f i c  n o i s e  i m p a c t  a n a l y s i s  u n d e r  F H P M  

7 - 7 - 3 ,  p r e d i c t i o n  o f  f u t u r e  t r a f f i c  n o i s e  i s  r e q u i r e d .  Any 

p r e d i c t i o n  m e t h o d  may b e  u s d d  t o  s a t i s f y  t h i s  r e q u i r e m e n t  

i f  i t  y e n e r a l l y  m e e t s  t h e  f o i l l o w i n g  t w o  c o n d i t i o n s :  

1. The  m e t h o d  m u s t  b e  c o n s i t s t e n t  w i t h  t h e  FHWA H i y h w a y  
T r a f f i c  N o i s e  P r e d i c t i o n  Modlel ,  R e p o r t  No. FHWA 

K U - 7 7 - 1 0 8 ( 3 ) .  - 

2 The  p r e d i c t i o n  m e t h o d  muslt u s e  e i t h e r  t h e  N a t i o n a l  

R e f e r e n c e  E n e r g y  Mean E m i s s i o n  L e v e l s  as a f u n c t i o n  o f  

s p e e d ( 2 , 3 )  - -  o r  r e f e r e n c e  e n e v g y  mean e m i s s i o n  l e v e l s  d e t e r -  

m i n e d  b y  t h e  m e t h o d o l o y y  d e s c r i b e d  i n  FHWA-LIP-45 l K ( 4 ) .  - 
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S i n c e  1978,  t h e  C a l i f o r n i a  D e p b r t r n e n t  o f  T r a n s p o r t a t i o n  

( C a l t r a n s )  has  u s e d  t h e  N a t i o n a l  R e f e r e n c e  E n e r y y  Mean 

E m i s s i o n  L e v e l s  as  a f u n c t i o n  o f  s p e e d  f o r  n o i s e  p r e d i c -  

t i o n s  f o r  F e d e r a l  o r  F e d e r a l  A i d  h i g h w a y  p r o j e c t s .  T h e s e  

n o i s e  e m i s s i o n  l e v e l s  w e r e  b a s e d  on  FHWA-RD-77-19(5) - 
( a u t o s ) ,  a n d  FHWA-RD-78-64(6)  - w h i c h  p r e s e n t e d  s t a t i s t i c a l  

a n a l y s e s  on  t r u c k  d a t a  g a t h e r e d  i n  t h e  1 9 7 5  F o u r - S t a t e  

N o i s e  I n v e n t o r y ( 7 ) .  - C a l i f o r n i a  was n o t  among t h e  f o u r  

s t a t e s  i n  t h e  s t u d y .  I t  was a l s o  r e a s o n a b l e  t o  assume t h a t  

v e h i c l e  n o i s e  e m i s s i o n  l e v e l s  may h a v e  c h a n g e d  s i n c e  1975 ,  

d u e  t o  new t r u c k  n o i s e  e r n i s s i o p s  r e g u l a t i o n s  a n d  t h e  r e c e n t  

p o p u l a r i t y  o f  c o m p a c t ,  e n e r y y  e f f i c i e n t  a u t o m o b i l e s .  F o r  

t h e s e  r e a s o n s ,  C a l t r a n s  r e c o g n i z e d  t h e  n e e d  f o r  a 

C a l i f o r n i a  v e h i c l e  n o i s e  e m i s s i o n  s t u d y .  

A 1 9 8 1  C a l t r a n s  b a r r i e r  e v a l u a t i o n  s t u d y ( 8 )  - c o m p a r i n g  

b e f o r e  and  a f t e r  b a r r i e r  measuped n o i s e  l e v e l s  w i t h  t h o s e  

p r e d i c t e d  by  FHWA-RD-77-108(3) - m e t h o d s  c o n c l u d e d  t h a t  t h e  
l a t t e r  t e n d e d  t o  p r e d i c t  a v e r a y e  v a l u e s  o f  3 t o  4 dBA 

h i g h e r  t h a n  t h o s e  m e a s u r e d  a t  e l e v e n  b a r r i e r  s i t e s  t h r o u y h -  

o u t  C a l i f o r n i a .  T h a t  s t u d y  reqommended f u r t h e r  i n v e s t i g a -  

t i o n  t o  e x a m i n e  t h e  v a l i d i t y  off u s i n y  t h e  n a t i o n a l  e m i s s i o n  

l e v e l s  i n  C a l i f o r n i a .  The  r e c q r n m e n d a t i o n  was f o l l o w e d  up,  

a n d  t h e  r e s u l t s  w e r e  p r e s e n t e d  i n  t h e  i n t e r i m  r e p o r t ( 1 ) .  - 

The C a l v e n o  c u r v e s  h a v e  s i n c e  been  a p p r o v e d  b y  t h e  FHWA a n d  
a n d  a r e  now u s e d  i n  C a l i f o r n i a  f o r  n o i s e  s t u d i e s  r e q u i r e d  
b y  FHPM 7- 7- 3 .  T h e s e  l e v e l s ,  Q o w e v e r ,  a r e  v a l i d  f o r  l e v e l  

r o a d w a y s  o n l y .  They  a r e  n u t  s u i i t e d  f o r  g r a d e s .  

To  c o m p e n s a t e  f o r  t h i s  d e f i c i e r l c y ,  t h e  FHWA m o d e l  a l l o w s  

f o r  an u p h i l l  g r a d e  c o r r e c t i o n  t o  b e  a p p l i e d  t o  h e a v y  t r u c k  
e m i s s i o n  l e v e l s .  Two m e t h o d s  f o r  c a l c u l a t i n y  y r a d e  c o r r e c -  

t i o n s  w e r e  p r e s e n t e d ( 3 ) .  - The f i r s t ,  " N C H R P  R e p o r t  117  
Me thod , "  i n v o l v e s  t h e  a d d i t i o n  o f  a y r a d e  d e p e n d e n t ,  s p e e d-  
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i n d e p e n d e n t  c o n s t a n t  t o  t h e  n o i s e  l e v e l  b a s e d  on  t o t a l  

t r u c k  vo lume .  The  s e c o n d ,  " M C H R P  R e p o r t  1 7 4  Me thod , "  i s  a 

g r a d e -  a n d  s p e e d - d e p e n d e n t  e q u a t i o n  w h i c h  c a l c u l a t e s  n o i s e  

a d j u s t m e n t s  f o r  g r a d e s  as a f u n c t i o n  o f  speed ,  t o  be  

a p p l i e d  t o  u p h i l l  t r u c k s  o n l y .  FHWA R D - 7 7 - 1 0 8 ( 3 )  - recom-  

mends t h a t  t h e  c o r r e c t i o n s  o f  NCHRP 117  b e  u s e d  on  t h e  

u p h i l l  h e a v y  t r u c k  n o i s e  l e v l e l s  o n l y .  The  FHWA L e v e l  2 
H i g h w a y  T r a f f i c  N o i s e  P r e d i c t i o n  M o d e l ,  c o m p u t e r  v e r s i o n s  

STAMINA1 and  STAMINAZ, as  w e l l  as  t h e  C a l t r a n s  c o m p u t e r  

v e r s i o n s  SOUNDS3and SOUND32 E s s e n t i a l l y  u s e  t h i s  

r e  c ommen d ed  p r o c  ed  u r e  . 
D u r i n g  t h e  C a l v e n o  l e v e l  r o a d  m e a s u r e m e n t s ,  a l i m i t e d  

amount  o f  m e a s u r e m e n t s  w e r e  made on  t h r e e  d i f f e r e n t  u p h i l l  

g r a d e s .  P r e l i m i n a r y  a n a l y s e i s  o f  t h e s e  g r a d e  d a t a  s t r o n g l y  

s u g g e s t e d  t h a t  t h e  recommendkd p r o c e d u r e s  f o r  d e a l i n g  w i t h  

g r a d e s ( 3 )  - a r e  n o t  c o r r e c t .  An e x t e n s i o n  t o  t h e  r e s e a r c h  

p r o j e c t  was r e q u e s t e d  and  ap ip roved ,  t o  m e a s u r e  and  a n a l y z e  

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

r e s u l t e d  i n  a h e a v y  t r u c k  s p l e e d - d e p e n d e n t  e n e r g y  mean 

e m i s s i o n  l e v e l  c u r v e  f o r  gra ldes o f  +3% t o  + 7 % .  T h i s  c u r v e ,  

p r e s e n t e d  i n  C h a p t e r  X I ,  s h o u l d  b e  u s e d  f o r  u p h i l l  h e a v y  

t r u c k  t r a f f i c  t r a v e l i n g  a t  s i u s t a i n e d  speeds  o n l y  ( i . e . ,  

f a r  enough  u p  t h e  g r a d e  a f t q r  d e c e l e r a t i n g  f r o m  5 5  mph t o  

" c r a w l "  s p e e d ) .  I d e a l l y ,  t h e  c u r v e  s h o u l d  b e  i n t e g r a t e d  

o v e r  t y p i c a l  t r u c k  s p e e d  d i s i t r i b u t i o n s  a s s o c i a t e d  w i t h  e a c h  

p e r c e n t a g e  i n c r e m e n t  o f  g r a d e .  

C h a p t e r  X I  i n c l u d e s  o b s e r v e d  s p e e d  d i s t r i b u t i o n s  and  

compares  t h e m  w i t h  p r e v i o u s l y  r e p o r t e d  t y p i c a l  s p e e d-  

d i s t r i b u t i o n s  on  g r a d e s  i n  q a l i f o r n i a .  I t  a l s o  i n c l u d e s  

s u g g e s t e d  h e a v y  t r u c k  n o i s e  e m i s s i o n  v a l u e s  f o r  e a c h  

p e r c e n t a g e  i n c r e m e n t  o f  g r a d e s  f r o m  + 3 %  t o  +7%. These  w e r e  

b a s e d  on  i n t r e g r a t i o n  o v e r  O b s e r v e d  t r u c k  s p e e d  d i s t r i b u -  

t i o n s  w h i c h  p r o v e d  t o  b e  f a i r l y  t y p i c a l .  The v a l u e s  may b e  
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u s e d  as " d e f a u l t "  v a l u e s  when d e t a i l e d  t r u c k  s p e e d  

d i s t r i b u t i o n s  a r e  n o t  r e a d i l y  a v a i l  a b l e .  

O b j e c t i v e s  

The  o r i g i n a l  o b j e c t i v e  o f  t h i s  s t u d y  was t o  d e v e l o p  

C a l i f o r n i a  V e h i c l e  N o i s e  R e f e r e n c e  E n e r g y  Mean E m i s s i o n  

L e v e l s  f o r  u s e  i n  C a l i f o r n i a  h f g h w a y  n o i s e  s t u d i e s  com- 

p l y i n g  w i t h  t h e  FHPM 7- 7- 3  r e q v i r e m e n t s .  The  m e t h o d s  and  

c r i t e r i a  u s e d  t o  a c c o m p l i s h  t h e  p r i m a r y  o b j e c t i v e  a r e  

c o n s i s t e n t  w i t h  FHWA-DP-451R(4) - and  FHWA-OEP/HEV-78- l (9) .  - 
The  o r i g n a l  o b j e c t i v e  was l a t e r  e x p a n d e d  t o  i n c l u d e  u p h i l l  

h e a v y  t r u c k  n o i s e  e m i s s i o n  l e v e l s  on  g r a d e s  up  , t o  +7%. 

Th,ere w e r e  some s e c o n d a r y  o b j e c t i v e s  i n  t h i s  s t u d y :  

' V e r i f i c a t i o n  o f  t h e  i n f e r e n c e  f r o m  t h e  f o u r - s t a t e  s t u d y  

t h a t  v e h i c l e s  i n  C a l i f o r n i a  c a h  be  c a t e g o r i z e d  i n  t h r e e  

a c o u s t i c  s o u r c e  g r o u p s  t o  r e p r e s e n t  t h e  S t a t e ' s  e n t i r e  

v e h i c l e  p o p u l a t i o n  w i t h o u t  i n t i - o d u c i n g  s i g n i f i c a n t  e r r o r s  

i n  n o i s e  p r e d i c t i o n s .  

' E x a m i n i n g  t h e  e f f e c t s  o f  h a r d  and  s o f t  s i t e  c h a r a c t e r i s -  

t i c s  ( a s  d e f i n e d  b y  FHWA R D - 7 7 - 1 0 8 ( 3 ) )  - on n o i s e  e m i s s i o n  

l e v e l s  m e a s u r e d  a t  a 5 0 - f o o t  r k f e r e n c e  d i s t a n c e .  

' S t u d y i n g  n e a r  and  f a r  f i e l d  ( d e f i n e d  i n  FHWA RD-77- 

1 0 8 ( 3 ) )  - s i n g l e  e v e n t  d r o p - o f f  G a t e s  as a f u n c t i o n  o f  

d i s t a n c e  a n d  v e h i c l e  g r o u p .  

' E x a m i n i n g  g e o g r a p h i c a l  d i f f q r e n c e s  i n  v e h i c l e  e m i s s i o n  

l e v e l s  f o r  t w o  r e g i o n s  i n  C a l i f f o r n i a ,  r e p r e s e n t i n g  n o r t h e r n  

a n d  s o u t h e r n  C a l i f o r n i a .  
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' E x a m i n i n y  t h e  e f f e c t s  o f  w i n d  o n  e m i s s i o n  l e v e l  

nre a s u r erne n t s . 

Work P l a n  

A t o t a l  o f  s i x t e e n  s i t e s  w e r e  s e l e c t e d  f o r  t h e  o r i g i n a l  
o b j e c t i v e ,  e i y h t  i n  n o r t n e r n  C a l i f o r n i a  a n d  e i g h t  i n  t h e  

s o u t h e r n  p a r t  o f  t h e  s t a t e .  Each  v e h i c l e  y r o u p  was a b o u t  

e q u a l l y  r e p r e s e n t e d  i n  t h e  n o r t h e r n  and  s o u t h e r n  p o r t i o n s  

o f  t h e  s t a t e .  

The  number  o f  v e h i c l e  p a s s b j  e v e n t s  m e a s u r e d  was 3045. 
B e c a u s e  o f  s t r i n y e n t  c o n t a m i i n a t i o n  c o n t r o l  a n d  o t h e r  r e j e c -  

t i o n  c r i t e r i a ,  2734  e v e n t s  w e r e  a c t u a l l y  u s e d  t o  d e t e r m i n e  
e m i s s i o n  l e v e l s .  O f  t h e s e ,  46.2% w e r e  a u t o m o b i l e s ,  11 .6% 

medium t r u c k s  and  42.2% h e a v y  t r u c k s  ( a s  d e f i n e d  i n  FHWA- 

KU-77-108(3) ) .  - Speed -dependen t  r e f e r e n c e  e n e r g y  mean e m i s -  

s i o n  l e v e l s  w e r e  d e v e l o p e d  # o r  e a c h  o f  t h e  t h r e e  v e h i c l e  

g r o u p s  f o r  c o n s t a n t  s p e e d s  f r o m  2 5  mph t o  6 5  mph on  l e v e l  

r o a a s .  T h e s e  e m i s s i o n  c u r v e s  a r e  p r e s e n t e d  i n  C h a p t e r  X I  

o f  t h i s  r e p o r t .  

S i x  a d d i t i o n a l  s i t e s  w e r e  s q l e c t e d  l a t e r  f o r  t h e  g r a d e  

e m i s s i o n  l e v e l s .  T h e s e  s i t e s  w e r e  a l o n g  g r a d e s  r a n g i n g  
f r o m  +3% t o  t 7 % .  A t o t a l  o f  1907  h e a v y  t r u c k  m e a s u r e m e n t s  
w e r e  made o f  w h i c h  1770  w e r e  a c c e p t a b l e .  T h e s e  w e r e  u s e d  

t o  d e t e r m i n e  t h e  g r a d e  e m i s $ i o n  l e v e l s  a t  s u s t a i n e d  s p e e d s  

o f  10 mph t o  6 4  mph. The y v a d e  e m i s s i o n  l e v e l s  a r e  a l s o  
p r e s e n t e d  i n  C h a p t e r  X I .  

The  s e c o n d a r y  o b j e c t i v e s  weee a t t a i n e d  by m e a s u r e m e n t s  

u s i n g  up  t o  5 m i c r o p h o n e s  a4 d i s t a n c e s  r a n g i n g  f r o i n  25  t o  
100 f e e t  f r o m  t h e  c e n t e r l i n q  o f  v e h i c l e  t r a v e l  a n d  a t  
h e i b h t s  o f  5 f e e t  and  10 f e e t .  
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A l l  n o i s e  m e a s u r e m e n t s  w e r e  made on  t h e  A - w e i g h t e d  s c a l e .  

No f r e q u e n c y  s p e c t r a  w e r e  m e a s u r e d ,  n o r  was any  a t t e m p t  

made t o  v e r i f y  v e h i c l e  n o i s e  c e n t r o i d  h e i g h t s  a s  r e p o r t e d  
i n  F H W A - R D - 7 7 - 1 0 8 ( 3 ) .  - No m e a s u r e m e n t s  w e r e  made on t h e  

d o w n h i l l  s i d e  o f  t h e  r o a d w a y .  T h i s  was n o t  i n c l u d e d  i n  t h e  

o b j e c t i v e s .  
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11. COPCLUSIONS 

C a l i f o r n i a  E m i s s i o n  L e v e l s  - L e v e l  Roads ( C a l v e n o  

A u t o m o b i l e s .  The  C a l i f o r n i a  r e f e r e n c e  e n e r g y  mean e m i s s i o n  

l e v e l s  a r e  f r o m  0.8 dBA a t  3 1  mph t o  1.0 dBA a t  60  mph h i g h e r  

t h a n  t h e  n a t i o n a l  r e f e r e n c e  mean e n e r g y  e m i s s i o n  l e v e l s .  

Medium T r u c k s .  The  C a l i f o r n l i a  l e v e l s  a r e  f r o m  0.5 dBA a t  

3 1  mph t o  2.9  dBA a t  60 mph l o w b r  t h a n  FHWA ( n a t i o n a l )  l e v e l s .  

Heavy  T r u c k s .  The  C a l i f o r n i a  l e v e l s  a r e  f r o m  0.2 dBA h i g h e r  

a t  3 1  rnph t o  2 . 8  dBA l o w e r  a t  610 mph t h a n  FHWA l e v e l s .  

B e c a u s e  o f  t h e  i m p o r t a n c e  o f  heiavy t r u c k  v o l u m e s  i n  n o i s e  

p r e d i c t i o n s ,  t h e  n e t  e f f e c t  o f  t h e  a b o v e  t h r e e  f i n d i n g s  i s  a 

l o w e r  p r e d i c t e d  n o i s e  l e v e l  o f  a b o u t  2 dBA f o r  a v e r a g e  t r a f f i c  

m i x e s .  

C a l  i f o r n i  a Heavy-Truck-On-Grade1 E m i  s s i  on  L e v e l  s ( C a l  g r a d e )  

G r a d e  Dependency .  F o r  a g i v i e n  s p e e d  o r  s p e e d  c l a s s ,  n o  

d i r e c t  g r a d e  d e p e n d e n c y  c o u l d  ble d e t e c t e d  i n  t h e  m e a s u r e d  n o i s e  

l e v e l s  f o r  t h e  r a n g e  o f  g r a d e s  s t u d i e d  ( + 3 %  t o  +7%). T h i s  

p a r a d o x  c a n  p r o b a b l y  b e s t  be  e x p l a i n e d  b y  t h e  f o l l o w i n g .  

S u s t a i n e d  u p h i l l  t r u c k  s p e e d  i s  g o v e r n e d  b y  b o t h  g r a d e  and  l o a d .  

T r u c k s  t r a v e l i n g  a t  t h e  same maximum s u s t a i n e d  s p e e d  m u s t  c a r r y  

l i g h t e r  l o a d s  on  s t e e p e r  g r a d e s  a n d  h e a v i e r  l o a d s  on  l e s s e r  

g r a d e s .  F o r  a p a r t i c u l a r  speedl, t h e  p r o b a b l e  i n c r e a s e  i n  n o i s e  

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

p r e v a l e n t  a t  t h a t  speed.  The  d legree  t o  w h i c h  l o a d  and  s p e e d  

o f f s e t  e a c h  o t h e r  c o u l d  n o t  b e  d e t e r m i n e d  e x p e r i m e n t a l l y  b e c a u s e  

t h e  t r u c k  w e i g h t s  w e r e  n o t  knoYn. 
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Speed D e p e n d e n c l .  A l t h o u g h  n o i s e  e m i s s i o n  l e v e l s  o f  h e a v y  

t r u c k s  l u m b e r i n g  u p - g r a d e  w e r e  a p p a r e n t l y  n o t  g r a d e  d e p e n d e n t ,  

t h e y  d i s p l a y e d  a d e f i n i t e  s p e e d  d e p e n d e n c y .  A s e c o n d  o r d e r  

p o l y n o m i a l  c u r v e  ( n o i s e  e n e r g y  v s b  l o g l o  s p e e d )  p r o v i d e d  t h e  

b e s t  f i t  w i t h  d a t a  c o l l e c t e d  a t  e a c h  g r a d e  s i t e .  

U p h i l l  Heavy  T r u c k  Speed D i s t r S b u t i o n s .  As was e x p e c t e d ,  a 

v a r i e t y  o f  t r u c k  speeds  was o b s e r v e d  a t  e a c h  g r a d e  s i t e .  U n l i k e  

t r u c k  s p e e d s  on  l e v e l  r o a d s  w h i c h  w e r e  l a r g e l y  u n a f f e c t e d  b y  

l o a d s  a t  c r u i s e  s p e e d s ,  t h e  u p h i l l  h e a v y  t r u c k s  w e r e  s t r o n g l y  

a f f e c t e d  b y  l o a d i n g ,  c r e a t i n g  w i d e  r a n g e s  o f  o b s e r v e d  t r u c k  

speeds .  A v e r a g e  speeds  d e c r e a s e d  as t h e  p e r c e n t a g e  o f  g r a d e  

i n c r e a s e d .  The  o b s e r v e d  s p e e d  d i s t r i b u t i o n s  g e n e p a l l y  a p p e a r e d  

t o  f i t  t y p i c a l  d i s t r i b u t i o n s  o f  t r u c k s  on  g r a d e s  i n  

C a l i f o r n i a (  - 1 0 ) .  

On- Grade R e f e r e n c e  E n e r g y  Mean, E m i s s i o n  L e v e l s .  B e c a u s e  o f  

t h e  o b s e r v e d  l a c k  o f  a - d i r e c t ,  d e b e n d e n c y  on g r a d e ,  one  s p e e d  

d e p e n d e n t  h e a v y  t r u c k  n o i s e  e m i s s ' i o n  c u r v e ,  v a l i d  f o r  + 3 %  t o  + 7 %  
g r a d e s ,  was de .ve loped  ( s e e  C h a p t e r  X I ) .  The e f f e c t s  o f  g r a d e  

and  l o a d  a r e  i m p l i c i t  i n  t h e  e s t i m a t e d  t r u c k  s p e e d  a s s i g n e d  b y  

t h e  u s e r .  U s i n g  t y p i c a l  a v e r a g e  Speeds f o r  g r a d e s  o f  +3% t o  +7% 
i n  1% i n c r e m e n t s ,  a c o m p a r i s o n  wab made b e t w e e n  t h e  C a l i f o r n i a  

H e a v y- T r u c k- O n- G r a d e  N o i s e  ( C a l g r g d e )  R e f e r e n c e  E n e r g y  Mean 

E m i s s i o n  L e v e l s  and  t h e  N C R H P  1 1 7  g r a d e  c o r r e c t i o n s  a p p l i e d  t o  

C a l v e n o  h e a v y  t r u c k  c u r v e .  F o r  g r a d e s  o f  +3% t o  +5% C a l g r a d e  i s  

h i g h e r  b y  1.6 dBA a t  +3% t o  0.5 d8A a t  +5%;  f o r  g r a d e s  o f  +6% 
a n d  + 7 %  C a l g r a d e  i s  l o w e r  b y  0.8 $BA a t  +6% t o  2.6 dBA a t  +7%. 
I d e a l l y ,  t h e  C a l g r a d e  c u r v e  s h o u l d  b e  i n t e g r a t e d  o v e r  an  e n t i r e  

t r u c k  s p e e d  d i s t r i b u t i o n ,  r a t h e r  t h a n  u s i n g  t h e  a v e r a g e  s p e e d ,  

s i n c e  C a l g r a d e  i s  a s e c o n d - o r d e r  p o l y n o m i a l  w i t h  a " s a g "  a t  

a b o u t  2 5  mph and  h i g h  v a l u e s  a t  10 mph and  6 5  mph. U s i n g  

t y p i c a l  s p e e d  d i s t r i b u t i o n s ,  p r e d f c t i o n s  b a s e d  on  a v e r a g e  s p e e d s  

w i l l  g e n e r a l l y  b e  f r o m  0.1 t o  0.5 dBA l o w e r  t h a n  t h o s e  b a s e d  o n  
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i n t e g r a t i o n  o f  t h e  e n t i r e  s p e e d  d i s t r i b u t i o n .  D e f a u l t  v a l u e s  

i n c l u d i n g  t h e s e  i n t e g r a t i o n s  a r e  g i v e n  i n  C h a p t e r  X I .  

A c o u s t i c  S o u r c e  G r o u p s  

C a l i f o r n i a  v e h i c l e s  c a n  b e  c a t e g o r i z e d  i n  t h r e e  a c o u s t i c  s o u r c e  
g r o u p s :  a u t o s ,  med ium t r u c k s  and  h e a v y  t r u c k s ,  u s i n g  t h e  same 

d e f i n i t i o n s  as i n  FHWA R D - 7 7 - 1 0 B ( Z ) .  

H a r d  vs .  S o f t  S i t e s  

The  d i f f e r e n c e  i n  n o i s e  l e v e l s  b e t w e e n  h a r d  a n d  s o f t  s i t e  
c h a r a c t e r i s t i c s  a t  50 f e e t  f r o m  t h e  c e n t e r l i n e  o f  v e h i c l e  

t r a v e l ,  a v e r a g e d  2.0 dBA f o r  a u t o s ,  1 .9  dBA f o r  med ium t r u c k s  

and 1.6 dBA f o r  h e a v y  t r u c k s .  B e c a u s e  o f  t h e  many v a r i a t i o n s  i n  

s i t e  c h a r a c t e r i s t i c s  e n c o u n t e r e d  i n  t h e  s i x t e e n  m e a s u r i n g  s i t e s ,  

t h e  C a l i f o r n i a  e m i s s i o n  l e v e l s  p r o v i d e  a b a l a n c e  b e t w e e n  h a r d  

and  s o f t  s i t e  n o i s e  l e v e l s  a t  50 f e e t  t h a t  g u a r a n t e e s  a c c u r a c i e s  
o f  w e l l  w i t h i n  - +1 dBA f o r  a l l  b u t  t h e  m o s t  e x t r e m e  s i t e  

c o n d i t i o n s .  

N e a r  a n d  F a r  F i e l d  N o i s e  Drop-Of l f  R a t e s  

I n  b o t h  n e a r  ( l e s s  t h a n  50 f e e t )  a n d  f a r  ( 5 0  f e e t  o r  g r e a t e r )  
f i e l d s ,  s i t e  c h a r a c t e r i s t i c s  h a d  an e f f e c t  on t h e  s i n g l e  e v e n t  

d r o p - o f f  r a t e s .  

On h a r d  s i t e s ,  t h e  n e a r  f i e l d  d r l o p - o f f  r a t e s  w e r e  r e d u c e d  t o  a n  
a v e r a g e  o f  5.2 dBA p e r  d o u b l i n g  iof d i s t a n c e  (DD) ,  p r o b a b l y  d u e  

t o  p o i n t  s o u r c e  d e g r a d a t i o n  c l o s e  t o  t h e  v e h i c l e s .  

I n  t h e  f a r  f i e l d ,  t h e  a v e r a g e  h a r d  s i t e  s i n g l e  e v e n t  d r o p - o f f  
r a t e s  w e r e  5.9 dBA/DD f o r  t h e  l o w  m i c r o p h o n e s  ( 5 - f o o t  h i g h )  a n d  

5.2 dBA/DD f o r  t h e  h i g h  m i c r o p h o b e s  ( 1 0 - f o o t  h i g h ) .  The l a t t e r  
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d e v i a t i o n  f r o m  t h e  e x p e c t e d  6.0 dbA/DD p o i n t  s o u r c e  d r o p - o f f  

r a t e  was p r o b a b l y  due  t o  g r e a t e r  e x p o s u r e  t o  r e f l e c t i o n s  f r o m  

t h e  roadway .  

On s o f t  s i t e s ,  t h e  n e a r  f i e l d  p o i n t  s o u r c e  d e g r a d a t i o n  e f f e c t s  

on  d r o p - o f f  r a t e s  was m o r e  t h a n  o f f s e t  b y  e x c e s s  g r o u n d  a t t e n u a -  

t i o n .  The  d r o p  o f f  r a t e s  a v e r a g e d  7.0 dBA/DD a t  a h e i g h t  o f  5 

f e e t  . 
I n  t h e  f a r  f i e l d ,  t h e  a v e r a g e  s o f t  s i t e  d r o p - o f f  r a t e  f o r  s i n g l e  

e v e n t s  was 7.9 dBA a t  5 - f O O t  h e i g h t s  and  6.8 dBA a t  10  f e e t ,  

i n d i c a t i n g  t h a t  s o f t  s i t e  c h a r a c t e r i s t i c s  s t i l l  a f f e c t  n o i s e  

l e v e l s  a t  10  f e e t  a b o v e  t h e  g r o u n d .  

G e o g r a p h i c a l  D i f f e r e n c e s  

T h e r e  a p p e a r e d  t o  be  no  d i f f e r e n c $ s  b e t w e e n  n o r t h e r n  a n d  

s o u t h e r n  C a l i f o r n i a  f o r  a u t o s  and  med ium t r u c k s .  Heavy  t r u c k s  

a p p e a r e d  t o  be  l o u d e r  i n  N o r t h e r n  C a l i f o r n i a  b y  u p  t o  2 dBA. 

The C a l i f o r n i a  e m i s s i o n  c u r v e  f o r  h e a v y  t r u c k s ,  h o w e v e r ,  p r o -  

v i d e s  a b a l a n c e  g u a r a n t e e i n g  a c c u r a c i e s  w i t h i n  - +1 dBA i n  m o s t  

l o c a t i o n s  i n  C a l i f o r n i a .  

W i  nd  - 
F o r  w i n d s  o f  1 2  mph o r  l e s s ,  d i r e c t i o n  h a d  n o  a p p a r e n t  e f f e c t  on  

m e a s u r e m e n t s  a t  50 f e e t .  F o r  o p p Q s i t e  c r o s s  w i n d  ( 9 0 °  t o  r o a d -  

w a y )  d i r e c t i o n s  w i t h  s p e e d s  betwet$-n 6 - 1 2  mph t h e r e  a p p e a r e d  t o  

be  a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f f e r e n c e  a t  100 f e e t  o f  3 dBA 

i n  n o i s e  l e v e l s  g e n e r a t e d  b y  a u t o $ .  T h i s  d i f f e r e n c e  c o u l d  h a v e  

been  c a u s e d  b y  w i n d  d i r e c t i o n ,  s i O e  v a r i a t i o n ,  o r  b o t h .  I t  was 

n o t  p o s s i b l e  t o  s e p a r a t e  i n d i v i d u a l  c o n t r i b u t i o n s  b y  each .  No 
d i f f e r e n c e s  w e r e  d e t e c t e d  f o r  med ium and  h e a v y  t r u c k s  a t  100 

f e e t  . 
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111. RECOMMENDATI ONS 

T h i s  r e p o r t  mak.es t h e  f o l l o w i n g  r e c o m m e n d a t i o n s :  

'The C a l i f o r n i a  V e h i c l e  N o i s e  ( C a l v e n o )  R e f e r e n c e  E n e r g y  Mean 

E m i s s i o n  L e v e l s  s h o u l d  b e  u s e d  I n  C a l i f o r n i a  f o r  h i g h w a y  n o i s e  

p r e d i c t i o n s  i n  new s t u d i e s  e f f e c t i v e  as s o o n  as  p o s s i b l e  a f t e r  

FHWA a p p r o v a l .  

'Compu te r  p r o g r a m s  s h o u l d  h a v e  an  o p t i o n  f o r  e i t h e r  N a t i o n a l  

o r  C a l i f o r n i a  e m i s s i o n  l e v e l s  t o  a l l o w  c o m p l e t i o n  o f  s t u d i e s  

a1 r e a d y  i n  p r o g r e s s .  

The  a b o v e  r e c o m m e n d a t i o n s  w e r e  t imp lemen ted  a f t e r  FHWA a p p r o v a l  

o f  t h e  i n t e r i m  r e p o r t ( 1 )  - and h a k e  been  i n  u s e  s i n c e  M a r c h  1985  

i n  C a l i f o r n i a .  

'The C a l i f o r n i a  Heavy- T ruck- OD- Grade  N o i s e  ( C a l g r a d e )  e m i s s i o n  

l e v e l s  s h o u l d  be  i m p l e m e n t e d  f o p  u s e  i n  C a l i f o r n i a  as s o o n  a s  

p o s s i b l e  a f t e r  FHWA a p p r o v a l .  L a l g r a d e  s h o u l d  b e  u s e d  f o r  
u p h i l l  h e a v y  t r u c k s ,  on  g r a d e s  r a n g i n g  f r o m  +3% t o  + 7 % ,  a t  f r e e  

f l o w i n g  s u s t a i n e d  speeds .  F o r  g r a d e s  l e s s  t h e n  3%, s t r a i g h t -  

l i n e  i n t e r p o l a t i o n  b e t w e e n  l e v e ' l  and  3% n o i s e  e m i s s i o n  v a l u e s  

i s recommended.  

' C a l i f o r n i a  v e h i c l e  n o i s e  e m i l s s i o n  l e v e l s  s h o u l d  b e  u p d a t e d  

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

u p d a t e  e f f o r t s  d o  n o t  h a v e  t o  be as  e x t e n s i v e  as  t h o s e  p r e s e n t e d  
i n  t h i s  r e p o r t .  

' F u r t h e r  r e s e a r c h  i s  recommended i n  l i n e  s o u r c e  d r o p - o f f  r a t e s  

as  a f u n c t i o n  o f  d i s t a n c e ,  h e i g h t ,  t e r r a i n ,  w i n d  s p e e d  and  w i n d  
d i r e c t i o n .  T h e s e  v a r i a b l e s  havie a s i g n i f i c a n t  e f f e c t  on  n o i s e  
m e a s u r e m e n t s  a n d  p r e d i c t i o n  r e s i u l t s .  
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I V . I M P  L,EMENTAT I ON 

I n  March  1985,  f o l l o w i n g  a p p r o v a l  o f  t h e  i n t e r i m  r e p o r t ( 1 )  - b y  

t n e  FHWA, t h e  C a l i f o r n i a  V e h i c l l e  N o i s e  ( C a l v e n o )  R e f e r e n c e  

E n e r g y  Mean E m i s s i o n  L e v e l s  p r e l s e n t e d  i n  C h a p t e r  X I  o f  t h i s  

r e p o r t  we re  programmed i n t o  a l l  C a l t r a n s  c o m p u t e r  v e r s i o n s  o f  

t h e  FHWA H ighway  T r a f f i c  N o i s e  P r e d i c t i o n  Mode l  ( F H W A - R D - 7 7 -  
1 0 8 ) .  The N a t i o n a l  R e f e r e n c e  E lne rgy  Mean E m i s s i o n  L e v e l s  w i l l  
r e m a i n  a v a i l a b l e  t o  a l l o w  c o m p l l e t i o n  o f  n o i s e  s t u d i e s  a l r e a d y  i n  

p r o g r e s s .  

A memorandum was s e n t  t o  a l l  C z l l t r a n s  d i s t r i c t s  a d v i s i n g  

c o n c e r n e d  e n v i r o n m e n t a l  and p r q j e c t  d e v e l o p m e n t  p e r s o n n e l  o f  t h e  

changes.  

I m m e d i a t e l y  f o l l o w i n g  FHWA a p p r o v a l  o f  t h i s  f i n a l  r e p o r t  a n d / o r  

t h e  C a l i f o r n i a  H e a v y - T r u c k - O n - a r a d e  N o i s e  ( C a l g r a d e )  R e f e r e n c e  

E n e r g y  Mean E m i s s i o n  L e v e l s  p r q s e n t e d  i n  C h a p t e r  X I  o f  t h i s  
r e p o r t ,  C a l g r a d e  w i l l  be  progrdmmed i n t o  a l l  C a l t r a n s  c o m p u t e r  

v e r s i o n s  o f  t h e  FHWA H ighway  T v a f f i c  N o i s e  P r e a i c t i o n  Mode l  

(FHWA-RD-77-108). 

A memorandum w i l l  b e  s e n t  t o  a l l  C a l t r a n s  d i s t r i c t s  a d v i s i n g  
c o n c e r n e d  e n v i r o n m e n t a l  and p r q j e c t  d e v e l o p m e n t  p e r s o n n e l  o f  t h e  
changes.  
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V .  e(ENEF1TS 

C a l  v e n o  

A t  t h e  o u t s e t  o f  t h i s  s t u d y ,  b q n e f i t s  c o u l d  n o t  b e  e s t i m a t e d  i n  

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

t h e  C a l i f o r n i a  e m i s s i o n  l e v e l  V e s u l t s .  F i r s t ,  t h e  l e v e l s  c o u l d  

h a v e  been t h e  same as t h e  n a t i q n a l  e m i s s i o n  l e v e l s .  I n  t h i s  

c a s e ,  t h e  b e n e f i t  w o u l d  h a v e  b q e n  t h e  r e a s s u r a n c e  t h a t  t h e  

l e v e l s  u s e d  f o r  n o i s e  p r e d i c t i d n  and  b a r r i e r  d e s i g n  w e r e  

a c c u r a t e .  

A s e c o n d  o u t c o m e  c o u l d  h a v e  b e q n  t h a t  t h e  C a l i f o r n i a  e m i s s i o n  
l e v e l s  w e r e  h i g h e r  t h a n  t h e  n a t i o n a l  l e v e l s .  T h e r e  w o u l d  n o t  

h a v e . b e e n  any  b e n e f i t  t o  C a l t r d n s  o r  FHWA i n  t h i s  ou t come ,  a t  

l e a s t  n o t  d i r e c t l y  t r a n s l a t a b l e  i n t o  d o l l a r s .  H i g h e r  p r e d i c t e d  

n o i s e  l e v e l s  w o u l d  r e s u l t  i n  h i l g h e r  b a r r i e r s  a n d  g r e a t e r  c o s t s .  

A f f e c t e d  r e s i d e n t s ,  h o w e v e r ,  w a u l d  b e n e f i t  f r o m  a d d i t i o n a l  n o i s e  

r e d u c t i o n s .  

The  t h i r d  o u t c o m e ,  l o w e r  C a l i f q r n i a  e m i s s i o n  l e v e l s ,  w o u l d  
o b v i o u s l y  t r a n s l a t e  d i r e c t l y  i n l t o  d o l l a r  s a v i n g s  f o r  C a l t r a n s  

a n d  FHWA r e s u l t i n g  f r o m  r e d u c e d  m i t i g a t i o n  m e a s u r e s .  

The  b e n e f i t  common t o  a l l  t h r e q  o u t c o m e s  i s  t h e  i m p r o v e d  
a c c u r a c y  o f  t h e  m o d e l ,  t h e r e b y  a s s u r i n g  b o t h  i n c r e a s e d  c o n -  

f i d e n c e  i n  t h e  mode l  r e s u l t s ,  a n d  a h i g h e r  l e v e l  o f  s e r v i c e  t o  
t h e  p u b l i c .  

As t h e  c o n c l u s i o n s  i n d i c a t e ,  t h e  t h i r d  o u t c o m e  - t h a t  o f  l o w e r  

C a l i f o r n i a  t r u c k  e m i s s i o n  l e v e l s  t h a n  n a t i o n a l  l e v e l s  - 
o c c u r r e d .  
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I t  i s ,  t h e r e f o r e ,  n o t  e n t i r e l y  f a i r  t o  c r e d i t  t h e  b e n e f i t  i n  

b a r r i e r  s a v i n g s  t o  t h e  d e s i g n  o f  t h i s  s t u d y .  The b e n e f i t s ,  

h o w e v e r ,  may b e  v i e w e d  as  i n c i d e n t a l  t o  t h e  s e a r c h  f o r  i n c r e a s e d  

a c c u r a c y  i n  t h e  mode l .  

F o r  a v e r a g e  t r a f f i c  m i x e s  a n d  s p e e d s  o f  55 mph p r e d i c t e d  n o i s e  

l e v e l s  s h o u l d  be  a p p r o x i m a t e l y  1 t o  2 dBA l o w e r  u s i n g  t h e  

C a l i f o r n i a  e m i s s i o n  l e v e l s .  To t r a n s l a t e  t h i s  i n t o  d o l l a r  

s a v i n g s ,  s e v e r a l  i t e m s  n e e d  t o  b e  c o n s i d e r e d .  F i r s t l y ,  r e t r o f i t  

b a r r i e r s  f o r  e x i s t i n g  f r e e w a y s  w i l l  n o t  b e  a f f e c t e d  b y  t h e  l o w e r  
e m i s s i o n  l e v e l s ,  due  t o  t h e  c u r r e r h t  C a l t r a n s  p r a c t i c e  o f  

c a l i b r a t i n g  t h e  mode l  w i t h  e x i s t i n g  n o i s e  m e a s u r e m e n t s .  . 

S e c o n d l y ,  C a l t r a n s  N o i s e  B a r r i e r  o e s i g n  I n f o r m a t i o n  B u l l e t i n  No. 
5 8 ( 1 1 )  - r e q u i r e s  a b a r r i e r  l i n e - o f + s i g h t  ( L O S )  b r e a k  b e t w e e n  an  

1 1 . 5 - f o o t  t r u c k  s t a c k  and  5 - f O O t  r e c e i v e r .  The  a c t u a l  h e i g h t  o f  
t h e  LOS b r e a k  depends  on  t h e  r o a d w a y - b a r r i e r - r e c e i v e r  g e o m e t r y .  

F o r  a v e r a g e ,  a t - g r a d e  h i g h w a y  c o n d i t i o n s ,  t h e  b r e a k  h e i g h t  l i e s  

b e t w e e n  8 a n d  10 f e e t .  

F i n a l l y ,  t h e  a c o u s t i c a l  b a r r i e r  d e s i g n  a l s o  d e p e n d s  on  t r a f f i c  

m i x  and  g e o m e t r y .  

F o r  f u t u r e  b a r r i e r s  a l o n g  p r o p o s e d  new h i g h w a y  a l i g n m e n t s  w h e r e  
mode l  c a l i b r a t i o n  i s  n o t  p o s s i b l e ,  b a r r i e r  c o s t  s a v i n g s  u s i n g  

C a l i f o r n i a  e m i s s i o n  l e v e l s  c o u l d  r t e s u l t  i n  s a v i n g s  o f  8200,000 

p e r  m i l e  f o r  a t - g r a d e  s e c t i o n s .  dhe  e s t i m a t e  i s  b a s e d  on  

t y p i c a l  t r a f f i c  m i x e s  a t  5 5  mph, a t - g r a d e  s e c t i o n ,  b a r r i e r  t o  

e q u i v a l e n t  n o i s e  s o u r c e  d i s t a n c e  d f  50 f e e t  a n d  b a r r i e r  t o  

r e c e i v e r  d i s t a n c e  o f  50 f e e t .  A q o i s e  w a l l  d e s i g n e d  t o  b e  1 3  
f e e t  h i g h  w i t h  n a t i o n a l  e m i s s i o n  l e v e l s  c o u l d  be  r e d u c e d  t o  
a p p r o x i m a t e l y  10 f e e t  u s i n g  C a l i f q r n i a  e m i s s i o n  l e v e l s  t o  

a c h i e v e  t h e  same p r e d i c t e d  n o i s e  l i e v e l  b e h i n d  t h e  b a r r i e r .  I n  

some m a r g i n a l  c a s e s  i t  i s  p o s s i b l e  t h a t  a b a r r i e r  m i g h t  b e  
enti rely eliminated. 

v - 2  



Higher predictions of 1 to 2 dBlA with national emission levels 
are consistent with average overpredictions of 3 to 4 dBA 
reported i n  a previous Caltrans study(8). - , 

C a1 ar ade 

For speed distributions associated with 6% to 7% grade, noise 
predictions using Calgrade will generally be up to 2.6 dBA lower 
than those based on Calveno with NCHRP 1 1 7  grade corrections. 
Noise barrier designs based on  the Calgrade predictions would be 
about 1 foot lower if the barriler were located on the up h i l l-  
bound side of +6X t o + 7 %  grades resulting in a saving o f  approxi- 
mately $50,00O/mile. On the ot/her hand, Calgra’de would result 
in an increase of approximate13 the same amount for +3% to +5% 
grades. It may, therefore, be concluded that no  significant 
c o s t  savings or increases will be realized from implementing the 
Calgrade curve. 

The true benefit i n  this case i s  the increased accuracy and 
greater confidence in predictiqns, resulting i n  more reliable 
noise barrier design procedure$. 
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VI. INSTRUMENTATION 

A l l  s o u n d  l e v e l  m e t e r s  (SLM) u s e d  i n  t h i s  s t u d y  m e t  t h e  

r e q u i r e m e n t s  o f  T y p e  I P r e c i l s i o n  SLM p e r  A N S I  S1.4, 1983 

(12). The  SLM w e r e  c o n n e c t e d  t o  a d a t a l o g y e r  s p e c i f i c a l l y  

d e s i g n e d  f o r  t h e  C a l i f o r n i a  T r a n s p o r t a t i o n  L a b o r a t o r y ,  

The  d a t a l o g g e r  h a s  s i x t e e n  a h a n n e l s  w h i c h  may b e  s e l e c -  

t i v e l y  a c t i v a t e d  t o  r e c e i v e , u p  t o  s i x t e e n  D C  o u t p u t  s i g n a l s  

f r o m  SLk. The s i b n a l s  a r e  t lhen  c o n v e r t e d  b y  t h e  d a t a -  

l o g g e r ' s  m i c r o p r o c e s s o r  i n t q  c o n t i n u o u s ,  t i m e - v a r y i n g  n o i s e  

s i g n a l s  w h i c h  a r e  d i g i t a l l y  d i s p l a y e d  a n d  u p d a t e d  a t  s h o r t  

t i m e  i n t e r v a l s  d e p e n d i n g  on  t h e  " s l o w 1 '  o r  " f a s t "  r e s p o n s e  

s e t t i n y s .  The  d a t a l o g g e r  h i i s  t w o  mode s e t t i n g s :  " s t a n d b y "  

and  " s a m p l i n g " .  I n  t h e  " s a n l p l i n g "  mode t h e  d a t a l o y y e r  

s t o r e s  o n e  s a m p l e  p e r  a c t i v d t e d  c h a n n e l  p e r  s e c o n d  i n  t h e  

m i c r o p r o c e s s o r .  The s t o r e d  v a l u e s  a r e  u s e d  a t  t h e  e n d  o f  

e a c h  s a m p l i n g  p e r i o d  t o  d e r i v e  n o i s e  d e s c r i p t o r s  and  

s t a t i s t i c a l  v a l u e s .  D u r i n g  s a m p l i n y ,  an  " o m i t  s a m p l e "  

b u t t o n  may be  d e p r e s s e d  t o  f t x c l u d e  any  n o i s e  c o n t a m i n a t i o n  

s u c h  as  b a r k i n g  dogs ,  s i r e n s  o r  a i r c r a f t  n o i s e ,  

A t  t h e  e n d  o f  e a c h  n o i s e  megsu remen t  p e r i o d ,  t h e  d a t a l o y y e r  

p r i n t s  o u t  t h e  c h a n n e l  number ,  d a t e ,  s i t e  number ,  t i m e  

s a m p l i n g  s t a r t e d ,  t i m e  s a m p l i n g  ended,  number  o f  s a m p l e s  

l o s t  ( d u e  t o  " e d i t i n g "  d u r i n l g  m e a s u r e m e n t ) ,  Leq ,  L10 ,  

L50 ,  a h i s t o g r a m  o f  n o i s e  l e v e l s  vs  p e r c e n t  f r e q u e n c y ,  

s t a n a a r d  d e v i a t i o n s ,  skewness ,  a n d  k u r t o s i s  f o r  e a c h  

c h a n n e l .  

The  d a t a l o y y e r  a l s o  h a s  t h e  c a p a b i l i t y  t o  m e a s u r e  maximum 
n o i s e  l e v e l s  i n  e i t h e r  s tand lby  o r  s a m p l i n y  mode w h i l e  a 

' ' peak"  b u t t o n  i s  p r e s s e d .  Ulpon r e l e a s e  o f  t h e  b u t t o n ,  t h e  

maximum n o i s e  l e v e l  r e c e i v e d  b y  e a c h  c h a n n e l  w h i l e  t h e  p e a k  
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b u t t o n  was d e p r e s s e d ,  i s  p r i n t l e d  w i t h  t h e  d a t e ,  s i t e  
number ,  t i m e ,  a n d  e l a p s e d  t i m e  o f  t h e  s i n g l e  e v e n t .  The  

d a t a l o y y e r  was u s e d  i n  t h i s  mode d u r i n g  t h i s  s t u d y .  

A 5 0 - f O O t  r e f e r e n c e  m i c r o p h o n e  ( m i c  2 )  a n d  SLM w e r e  a l s o  

c o n n e c t e d  t o  a g r a p h i c  l e v e l  r e c o r d e r  (GLK) .  The  GLR was 

u s e d  a s  a " v a l i d  p e a k "  e v a l u a t i o n  t o o l  as  w i l l  b e  d i s c u s s e d  

i n  t h e  F i e l d  M e a s u r e m e n t s  c h a p t e r .  

T a b l e  V I - 1  l i s t s  t h e  i n s t r u m e n l t s  u s e d  i n  t h i s  s t u d y .  

F i g u r e  V I - 1  shows t h e  i n s t r u m e l n t  s e t u p .  

T a b l e  V I - 1  

I N S T R U M E N T S  U S E Q  I N  THIS STUDY 

Sound L e v e l  M e t e r s  

5 B r u e l  & K j a e r  T y p e  2 2 1 8  P r e c i s i o n  SLM 

M i c r o p h o n e s  

5 t 3 rue l  & K j a e r  Type  4165  1/2" M i c r o p h o n e s  

G r a p h i c  L e v e l  R e c o r d e r s  

1 B r u e l  & K j a e r  T y p e  2306 P o r t a b l e  GLR 

C a l i b r a t o r s  

1 B r u e l  & K j a e r  T y p e  4 2 3 0  1 0 0 0  Hz, 9 4  dB C a l i b r a t o r  

N o i s e  D a t a  A c q u i s i t i o n  S y s t e m  

1 ea. D a t a l o y y e r  M i c r o c o m p u q e r  made t o  s p e c i f i c a t i o n s  
p r e p a r e d  b y  t h e  T r a n s d o r t a t i o n  L a b o r a t o r y ;  t h e  u n i t  
was m a n u f a c t u r e d  b y  Jqmes Cox & Sons ,  I n c . ,  C o l f a x ,  
C a l i f o r n i a ,  a n d  W a l t  w i n t e r  o f  E n y i n e e r i n y  L o g i c ,  
S a c r a m e n t o ,  C a l i f o r n i a .  

M i  s c e l l  a n e o u s  

1 ea. Ranye  M a s t e r  7 1 5  ( r a d q r  g u n ) ;  D e c a t u r  E l e c t r o n i c s ,  
I n c .  Wind M e a s u r i n y  I f l s t r u m e n t ;  B e l f o r t  I n s t u m e n t  
Company 
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The SLM d a t a l o g g e r  sy s t em was c a l i b r a t e d  b e f o r e  and a f t e r  
each  measu r ing  p e r i o d  a t  e ach  s i t e  by a f i e l d  c a l i b r a t o r .  
The c a l i b r a t o r  was p e r i o d i c a l l y  c a l i b r a t e d  a t  t h e  C a l t r a n s  
T r a n s p o r t a t i o n  L a b o r a t o r y  ( T r a n s L a b )  i n  Sac r amen to .  
TransLab  h a s  t h e  f a c i l i t i e s  and i n s t r u m e n t s  f o r  p e r f o r m i n g  
sound equ ipment  c a l i b r a t i o n s  t r a c e a b l e  t o  t h e  N a t i o n a l  
Bureau o f  S t a n d a r d s  i n  Washington,  D.C., v i a  two Brue l  and 
K j a e r  4160 one- inch  l a b o r a t o r y  s t a n d a r d  mic rophones .  These  
mic rophones  a r e  s e n t  a l t e r n a t e v y  t o  NBS e v e r y  s i x  months t o  
i n s u r e  t h e  a v a i l a b i l i t y  o f  a r e c e n t l y  c a l i b r a t e d  s t a n d a r d  
microphone  a t  t h e  TransLab .  

. 
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V I I .  SITES 

S i t e  S e l e c t i o n  a n d  G e n e r a l  R i e q u i r e m e n t s  

A l l  s e l e c t e d  s i t e s  f o r  t h i s  s t u d y  w e r e  i n  c o n f o r m a n c e  w i t h  

e m i s s i o n  l e v e l  s i t e  c r i t e r i a  s e t  f o r t h  b y  FHWA-OEPJHEV-78-1 

(2 )  and  FHWA-DP-4S- lR(4) .  - I n  a d d i t i o n  t o  t h e s e  p h y s i c a l  

c r i t e r i a ,  t h e  f o l l o w i n g  g e n e V a l  r e q u i r e m e n t s  w e r e  s t r i v e d  

f o r  d u r i n g  t h e  s e l e c t i o n  p r o ~ c e s s :  

1. A d e q u a t e  r e p r e s e n t a t i o n  o f  h a r d  a n d  s o f t  s i t e s  as  

d e f i n e d  by FHWA-RD-77-1Ul8( - 3 ) .  

2. A d e q u a t e  y e o g r a p h i c a l  r a p r e s e n t a t i o n  o f  v e h i c l e s .  

3. A d e q u a t e  s p e e d  r e p r e s e n t a t i o n .  

W i t h  t h e  e x c e p t i o n  o f  r e q u i r e m e n t s  1 and  2, t h e  s i x  y r a d e  

s i t e s  f o l l  owed t h e  same c r i t e r i a  and  r e q u i  r e m e n t s  d e s c r i  b e d  

above .  A l l  g r a d e  s i - t e s  c o n q i s t e d  o f  c o m p a c t e d ,  u n i f o r m l y  

g r a d e d  d i r t .  They  w e r e  j u d q e d  t o  h a v e  s i t e  c h a r a c t e r i s t i c s  

o f  some w h a t  l e s s  r e f l e c t i v i l t y  t h a n  h a r d  s i t e s .  They  w e r e  

t y p i c a l l y  l a r g e  e m e r y e n c y  t u r n o u t s .  A l l  y r a d e  s i t e s  w e r e  

l o c a t e d  a l o n g  m a j o r  i n t e r s t d t e  o r  s t a t e  f r e e w a y s .  T r a f f i c  
moved a t  f r e e  f l o w i n g  s p e e d s  a v e r a y i n y  5 5  t o  60  mph on  t h e  

l e v e l  a p p r o a c h e s  t o  t h e  gractes.  The  s i t e s  w e r e  l o c a t e d  f a r  
e n o u y h  u p h i l l  t o  a l l o w  t r u c l q  s p e e d s  t o  d e c e l e r a t e  t o  a 

s u s t a i n e d  " c r a w l "  s p e e d  d e t q r m i n e d  m a i n l y  b y  l o a d  and  

y r a d e .  D i s t a n c e s  f r o m  t h e  b o t t o m  o f  t h e  g r a d e  t o  t h e  s i t e  
r a n g e d  f r o m  1 m i l e  f o r  t h e  1% g r a d e  t o  2 m i l e s  f o r  t h e  3% 

y r a d e .  T h e r e  w e r e  no  o t h e r  c o n s t r a i n t s  o n  t r u c k  s p e e d s  

s u c h  as  l a n e  m e r g i n y ,  r e s t r i c t i v e  s p e e d  l i m i t s ,  o r  r o a d w a y  

c o n s t r u c t i o n .  
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These s . i t e  c r i t e r i a  and r e q u i r l e m e n t s  w i l l  b e  d i s c u s s e d  i n  

g r e a t e r  d e t a i  1. 

P h y s i c a l  C r i t e r i a .  The f o l l o w i n g  p h y s i c a l  c r i t e r i a  w e r e  

imposed on t h e  s i t e s :  

1. The s i t e  s h a l l  be  open w i t h o u t  o b s t a c l e s  o r  l a r g e  

r e f l e c t i n g  s u r f a c e s  w i t h i n  100 f e e t  o f  e i t h e r  t h e  v e h i c l e  

p a t h  o r  m i c r o p h o n e  p o s i t i o n s .  

2. The g r o u n d  s u r f a c e  a t  t h e  m i c r o p h o n e s  s h a l l  b e  no inore 

t h a n  2 f e e t  above o r  b e l o w  t h e  r o a d w a y  e l e v a t i o n  o r  t h e  

p l a n e  o f  pavement  ( i f  t h e  c r o s s  s l o p e ,  c r o w n  or '  

s u p e r e l e v a t i o n  i s  s i g n i f i c a n t ) .  

3 .  The g r o u n d  s u r f a c e  e l e v a t i p n s  a l o n g  a l i n e  p e r p e n d i c -  
u l a r  t o  t h e  roadway  and p a s s i n 9  t h r o u g h  a l l  m i c r o p h o n e s  

s h a l l  n o t  v a r y  more  t h a n  2 f e e t  p a r a l l e l  t o  t h e  p l a n e  o f  

pavernen t . 

4.  The g r o u n d  w i t h i n  t h e  rneasbrernent a r e a  may b e  h a r d  o r  

s o f t  as d e f i n e d  i n  FHWA-RD-77-108(3). - 
5. The roadway  pavement  s h a l l  b e  e i t h e r  c o n c r e t e  o r  
a s p h a l t  c o n c r e t e ,  d r y ,  and i n  good c o n d i t i o n .  

6 .  The s i t e  s h a l l  n o t  b e  n e a r  o t h e r  s i g n i f i c a n t  n o i s e  
s o u r c e s  s u c h  as h e a v i l y  t r a v e l l e d  f r o n t a g e  r o a d s ,  ramps,  
c o n s t r u c t i o n ,  a i r c r a f t ,  e t c .  

7 .  The s i t e  s h a l l  n o t  b e  n e a r  i n t e r s e c t i o n s ,  l a n e  m e r g i n g s  

o r  any  o t h e r  f e a t u r e s  t h a t  w o u l d  c a u s e  t r a f f i c  t o  s l o w  down 

o r  speed up. T r a f f i c  has  t o  p a s s  a t  c o n s t a n t  speed. 
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8. O t h e r  c r i t e r i a  a r e  d i s c u i s s e d  i n  C h a p t e r  V I I I ,  F i e l d  

Measu remen t  M e t h o d o l o g y ,  und 'e r  T y p i c a l  I n s t r u m e n t  S e t  Ups. 

H a r d  and  S o f t  S i t e  R e p r e s e n c a t i o n .  O f  t h e  s i x t e e n  l e v e l  

s i t e s  s e l e c t e d ,  f i v e  w e r e  c o n s i d e r e d  h a r d  s i t e s  ( s i t e s  2, 
9, 11, 12, 1 4 ) ,  and  e l e v e n  s o f t  ( s i t e s  1 ,  3, 5, 6, 7, 10, 
15,  16, 1 7 ,  18, 1 9 ) .  The  e f f e c t s  o f  h a r d  v s .  s o f t  s i t e s  on 
n o i s e  l e v e l s  m e a s u r e d  a t  5 0 - f o o t  r e f e r e n c e  d i s t a n c e  w i l l  b e  

d i s c u s s e d  i n  C h a p t e r  X ,  D a t a  A n a l y s i s  and  R e s u l t s .  

G e o g r a p h i c a l  R e p r e s e n t a t i o n .  C a l i f o r n i a  i s  a l a r g e  and 

d i v e r s e  s t a t e  w i t h  many d i f f e r e n t  t y p e s  o f  t r a f f i c .  T r u c k  

t r a f f i c ,  f o r  e x a m p l e ,  c o n s i s t s  o f  v a r i o u s  t y p e s :  i n t e r -  

s t a t e ,  u r b a n  i n d u s t r i a l ,  r u r ' a l  a g r i c u l t u r a l ,  e t c .  I n  o r d e r  

t o  g e t  r e p r e s e n t a t i v e  s a m p l e s  o f  t h e  s t a t e ' s  t r a f f i c ,  a f e w  

s a m p l e s  w e r e  t a k e n  a t  many s i t e s  r a t h e r  t h a n  t h e  o p p o s i t e .  

I n  C a l i f o r n i a ,  t h e  FHWA H i g h w a y  T r a f f i c  N o i s e  P r e d i c t i o n  
M o d e l  i s  u s e d  m a i n l y  w i t h  h i l g h e r  s p e e d  t r a f f i c  i n  u r b a n  and  

s u b u r b a n  r e g i o n s .  G e o g r a p h i c a l  r e p r e s e n . t a t i o n  was t h e r e -  

f o r e  c o n c e n t r a t e d  on t h e s e  P e g i o n s .  A d e q u a t e  h i g h  s p e e d  

r e p r e s e n t a t i o n  o f  a u t o m o b i l e s  and  h e a v y  t r u c k s  was o b t a i n e d  
b y  s a m p l i n g  i n  t h e  f o l l o w i n g  a r e a s :  

1. S a c r a m e n t o  and  v i c i n i t y .  
2 .  San F r a n c i s c o  B a y  d r e a .  
3 .  Los  A n g e l e s / V e n t u r 4  a r e a .  

4 .  San O i e g o  and  v i c i r l i t y .  

5 .  San B e r n a r d i n o / R i v q r s i d e  a r e a ,  

S i t e  s e l e c t i o n  was l i m i t e d  t o  t h e  o u t s k i r t s  o f  t h e  above  

u r b a n  r e g i o n s  t o  a v o i d  c o n g e s t e d  t r a f f i c  c o n d i t i o n s .  

Low s p e e d  t r a f f i c  and  a l l  mqd iu in  t r u c k s  w e r e  n o t  n e c e s -  
s a r i l y  r e p r e s e n t e d  g e o g r a p h i c a l l y  b e c a u s e  o f  t h e  r e l a t i v e  
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d i f f i c u l t y  i n  o b t a i n i n g  enough  samples .  Low c o n s t a n t  speed  

t r a f f i c  was g e n e r a l l y  d i f f i c u l t ;  t o  f i n d .  Medium t r u c k s  

were  a l s o  r e l a t i v e l y  s c a r c e .  

S i t e  L o c a t i o n s  and D e s c r i p t i o n ?  

S e l e c t e d  n o i s e  s i t e s  were  numbered s e q u e n t i a l l y ,  i n  t h e  
o r d e r  o f  measurement .  A t o t a l  o f  n i n e t e e n  l e v e l  s i t e s  were  

o r i g i n a l l y  s e l e c t e d .  However, t h r e e  s i t e s  - s i t e s  4, 8 and 

1 3  - were  n o t  used.  S i t e  4 wag a C a l t r a n s  t e s t  s i t e  a t  t h e  

C a l i f o r n i a  H ighway  P a t r o l  Academy. Some l i m i t e d  p a s s b y  

n o i s e  measurements  were  made f o r  a n o t h e r  r e s e a r c h  p r o j e c t  

a t  t h i s  s i t e ,  u s i n g  a medium t r r u c k  and a u t o  a t  * v a r i o u s  
speeds.  i t  was d e c i d e d  n o t  t o  i n c l u d e  t h e  d a t a  i n  t h i s  

s t u d y  because  t h e  s i n g l e  medium t r u c k  and a u t o  were  n o t  
r e p r e s e n t a t i v e  o f  t h e  C a l i f o r n i a  v e h i c l e  p o p u l a t i o n .  

The s e q u e n t i a l  number a t  s i t e  $ was a s s i g n e d  j u s t  b e f o r e  
measurement .  Because o f  a d v e r g e  w e a t h e r  c o n d i t i o n s ,  no 
measuremen ts  were  made a t  s i t e  8. Subsequen t  measurement  
a t t e m p t s  were  a l s o  f o i l e d  by i f inc lement  w e a t h e r .  

Measurements  were  made a t  s i t e  1 3  i n  t h e  M o j a v e  D e s e r t .  
L a t e r  i t  was d i s c o v e r e d  t h a t  t h e  r o a d w a y  i s  on a 3% g r a d e .  

T h i s  f a c t  wen t  u n n o t i c e d  a t  f i r s t  because  t h e  e n t i r e  d e s e r t  
f l o o r  i n  t h e  a r e a  i s  a l o n g  an B v e r a g e  3% i n c l i n e .  P r o f i l e  
e 1 , e v a t i o n s  t a k e n  a f t e r  t h e  n o i k e  measuremen ts  exposed  t h e  
g r a d i e n t  . 
A l t h o u g h  s i t e s  4, 8 and 1 3  were  e l i m i n a t e d ,  t h e  r e m a i n i n g  
s i t e s  were  n o t  renumbered  t o  a v o i d  c o n f u s i o n  and m a i n t a i n  
c o r r e l a t i o n  w i t h  t h e  o r i g i n a l  # a t a .  I n  a d d i t i o n  t o  t h e  
s e q u e n t i a l  numbers,  t h e  s i t e s  were  a l s o  g i v e n  names. 
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. 

The s i x  g r a d e  s i t e s  w e r e  nuhnbered 20, 21, 22,  23,  2 3 A  and 
2 3 8 .  The r e s p e c t i v e  g r a d e  p e r c e n t a g e s  were :  6.0%, 7.0%, 

3.0%, 4.5%, 5.6%, and 4.2%. 

G e n e r a l  s i t e  l o c a t i o n s  a r e  shown i n  F i g u r e  V I I - 1 ,  f o l l o w e d  

b y  d e t a i l e d  l o c a t i o n  d e s c r i p t i o n s  i n  T a b l e  V I I - 1 .  C r o s s  

s e c t i o n s ,  l a y o u t s  and a r e a  maps a r e  shown i n  A p p e n d i x  A .  
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Figure VII- I. Locations Of Moise Measurement Sites. 
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TABLE V I I - 1  SITE LOCATIONS 

------ -- 
SITE LOCATION --- SITE I.D. 

Route, Date( s )  Hard 
No. Name Dis t .  County Street  P.M. Descr ipt ion Measured o r  Sof t  

1 Freeport 

2 Mingo 

3 Elkhorn 

< 
U 

U 4* 

5 Barranca 

1 
w 

6 Michelson 

7 Mission 

Sac 

Sac 

Sac 

Ora  

Ora  

A1 a 

5 14.7 

5+ - 99 

E 1 khorn - 
B1. 

B arranca - 
Rd. 

Michelson - 
D r .  

680 1.3 

Southbound 1-5, 1.5 m i .  south o f  
Meadowview/Pocket Rd. S. Sacramento. 

Northbound Rte 99, 0.5 m i .  nor th  
o f  Mingo Rd., a t  frontage road cu l-  
de-sac; approx. 4 m i .  nor th  o f  the 
town o f  Gal t .  

Eastbound Elkhorn B1, south side, 
0.5 m i .  east o f  Rte 99, 200 f t  east 
o f  a d i r t  road; approx. 10 m i .  
northwest o f  Sacramento. 

South-eastbound Barranca Rd, south- 
west side, 0.3 m i .  northwest o f  
Culver Dr. ;  approx. 1 m i .  no r th  o f  
1-405; City o f  I r v ine .  

Eastbound Michelson Dr.,  south side, 

8-17-82 

8-18-82 

9-21-82 
9-22-82 
9-2 3-82 

10-27-82 

10-28-82 
100 ft east of Seton Rd., 100 f t  west 
o f  Elmtree Ln; approx, 0.6 m i .  east o f  
Culver Dr. ,  0.3 m i .  south o f  1-405, 
I r v i n e .  

Mission Rd. (south), 1.1 m i .  nor th  
o f  Scott Rd., approx 3 m i .  nor th  o f  
M i  1 p i  tas  . 
Southbound 1-680, 1.1 m i .  south o f  1-10-83 

Sof t  

Hard 
( D i r t  & 
Pavement ) 

So f t  

So f t  

So f t  

So f t  

* = Not Used (see tex t  f o r  reasons) 



TABLE V I I - 1  SITE LOCATIONS (Con' t . )  

S I T E  I.D. Sm LOCATION 
Route , Date( s )  Hard 

No. Name Dis t .  County Street  P.M. Descr i p t  i on Measured o r  So f t  

8* 

9 Weigh- 
S ta t  i o n  

10 H i l l s -  
borough 

11 Kimhal l  
< 
Y 

Y 

I 
CK 

12 Ind ian 
Dunes 

13* 

14 San 
Sev a i  ne 

15 Oceanside 

4 

4 

7 

7 

8 .  

11 

Son 

SM 

Ven 

LA 

SBd 

SD 

37 2.51 

280 15.1 

126 2.8 

126 3.7 

15 7.68 

5 59.4 

Eastbound Rte  37, south side, 0.5 m i .  1-11-83 Hard 
east o f  L a k e v i l l e  Rd., a t  o l d  weigh- 
s tat ion,  approx. 6 m i .  east o f  Rte 
101 and Novato. 

(Pavement ) 

Southbound 1-280, 1 m i .  no r th  o f  1-12-83 S o f t  
Black Mountain and Hayne Rd. i n  
Hi l lsborough 

Eastbound Rte 126, 200 f t +  east o f  2-8-83 Hard 
Kimbal l  Rd. overcrossing, City o f  
Ventura. 

- 
(Pavement) 

Eastbound R te  126, south side, 2.1 2-9-83 Hard 
( D i r t )  m i .  west o f  1-5, 0.4 m i .  west o f  

br idge No. 53-93 (Castaic Creek), 
3.7 m i .  east o f  Ventura Co. Line. 

Southbound 1-15, 5.3 m i .  no r th  o f  2-11-83 Hard 
1-10, a t  b r idge No. 54-9641-San 
Sevaine \dash, 0.4 mi,  south o f  
Rte 30, i n  Etiwanda. 

(Pavement ) 

Northbound 1-5, a t  r e s t  area, la rge 2-15-83 Sof t  
space between 1-5 and r e s t  area, 
6 m i .  nor th  o f  Rte 76 and Oceanside. 

* = Not Used (see text f o r  reason) 



TABLE V I I - 1  S ITE  LOCATIONS (Conlt.) 

SITE I.D. S ITE LOCATION 
Route, Date( s )  Hard 

No. Name D is t .  County Street P.M. Descript ion Measured o r  Sof t  

16 H a l f  11 SO 15 R48 .O 
F i f teen  

17 Kramer 8 SBd 58 6.8 
Junction 

18 Richards 3 Sac Richards - 
61. 

< - H 19 swsrise 3 Sac Sunrise 
I 61. 
U 

20 Grapavine(+6$) 6 Ker 5 

21 Contjo (I-?%'.) 7 Ven 101 

22 Altamont(+3$)4 Ala 580 

23B CajonB(+4.2%)8 SBd 15 

- 

6v8 

1 of- 

+ 6.5- 

~25.2 

R24.2 

Rl4.91 

Southbound IJ5, 1.5 m i ,  nor th  o f  Rte 
76 overcrossing, approx. 16 m i .  no r th  
of Escond ido. 

Eastbound Rte 58, south side 1.4 m i .  
o f  Rte 395, a t  entrance o f  d i r t  road; 
a t  o l d  wood post: "State Hwy 466". 

Westbound Richards 61, nor th  side, 
0.05 m i .  west o f  N. 3rd S t .  and 0.2 
m i .  east o f  1-5, i n  North Sacramento. 

brthhcumd Sunrise El, ,  0-3 mi. nnrth 
of  White Rock €31. east side, 1.0 m i .  
south o f  Rte 50, near RanchoCordova. 
Southbound 1-5, west side, 3.8 
mi. south of S/B Grapevine exit, 
north of Fort Tejon. 

+ Southbound Rte 101, 3/4 mi.- 

2-16-83 Sof t  

2-17-83 Sof t  

8-30-83 So f t  
1-19-84 

2-1-84 Soft  

8-14-84 Sof t/Hard 
8-15-84 

12-11-84 Soft/Hard 
southeasterly of  Camarillo Springs.12-13-84 

Eastbound 1-580, south side,0.4 1-8.85 Sof t/Hard 

Northbound I-iL;, cast side, 11.4 
mi. northerly of  jct. 1-15 & 1-215 1-15-85 Soft/Hard 

Northbound 1-15, southeast side, 1-29-85 Soft/Hard 
10.4 mi. northerly of jct, I-l5& 

Northbound I-15,northeast side,l,l 1-30-85 Softhard 
mi, northerly of jct. I-l5&I-Zl5. 

mi. west of N. Flynn Rd. 1-10-85 

1-215. 



V I I I .  F I E / D  MEASUREMENTS 

G e n e r a l  A p p r o a c h  

I n  t h e  i n t e r e s t  o f  s a f e t y ,  a t  l e a s t  2 p e r s o n s  w e r e  r e q u i r e d  

t o  p e r f o r m  f i e l d  m e a s u r e m e n t s  n e a r  t h e  h i g h w a y s .  A p p e n d i x  

B c o v e r s  t h e  g e n e r a l  s a f e t y  r u l e s  f o l l o w e d  d u r i n g  

measu remen ts .  

The  f i e l d  m e a s u r e m e n t s  c o n s i s t e d  o f  t h r e e  o p e r a t i o n s :  

1 )  v e h i c l e  i d e n t i f i c a t i o n  a n d  s p e e d  m e a s u r e m e n t s ,  

2 )  A - w e i g h t e d  n o i s e  m e a s u r e m e n t s ,  and  3 )  m e t e o r o l o g i c a l  

m e a s u r e m e n t s .  

v e h i c l e  o b s e r v e r ,  t h e  l a s t  t w o  o p e r a t i o n s  b y  an i n s t r u m e n t  

The f i r s t  o p e r a t i o n  was p e r f o r m e d  b y  a 

o p e r a t o r .  A l l  measu remen t  p r o c e d u r e s  and  c r i t e r i a  r e p o r t e d  

i n  t h i s  chap te . r  w e r e  c o n s i s t e n t  w i t h  FHWA-OEP/HEV-78- l(9) - 
and FHWA-DP-45- lR(4) .  - 

The f o l l o w i n g  s e c t i o n s  d i s c u s s  t h e  i n s t r u m e n t  s e t u p s ,  

measu remen t  p r o c e d u r e s  and  c r i t e r i a  u s e d  i n  t h i s  s t u d y .  * 

T y p i c a l  I n s t r u m e n t  S e t u p s  

Where s p a c e  a n d  o t h e r  c o n d i t i o n s  p e r m i t t e d  t h e  u s e  o f  f i v e  
r n i c ' s  and  SLM's,  t h e  t y p i c a l  m i c r o p h o n e  s e t u p  shown i n  

F i g u r e  V I I I - 1 ,  was u s e d  t o  mleasure h i g h e s t  n o i s e  l e v e l s  o f  
i n d i v i d u a l  v e h i c l e s .  These  w e r e  assumed t o  o c c u r  when 

v e h i c l e s  c r o s s e d  t h e  p o i n t  c l o s e s t  t o  t h e  m i c ' s ,  c a l l e d  t h e  
" P o i n t  o f  ( V e h i c l e )  P a s s b y " .  F i g u r e  V I I I - 1  a l s o  shows 

t y p i c a l  s i t e  c r o s s  s e c t i o n  and  s e t u p  c r i t e r i a ,  i n c l u d i n g  a 
m i c  n u m b e r i n g  c o n v e n t i o n  u s e d  t h r o u g h o u t  t h e  s t u d y ,  d i s -  

t a n c e s  f r o m  t h e  c e n t e r l i n e  o'f v e h i c l e  t r a v e l  and  m i c  h e i g h t  

c r i t e r i a .  M i c  h e i g h t  c r i t e r i a  w e r e  o b v i o u s l y  l i n k e d  t o  

c r o s s  s e c t i o n  c r i t e r i a  d i s c u s s e d  i n  t h e  p r e c e d i n g  c h a p t e r .  

N i n e  l e v e l  s i t e s  (Nos.  1, 2, 5,  7 ,  11, 12 ,  15,  16 ,  1 7 )  h a d  

V I I I - 1  



. c m
 

W
 

C
 
0
 

S
 

VIII-
2 



t h e  t y p i c a l  s e t u p  shown i n  F i y u r e  V I I I - 1 .  O f  t h e s e ,  t h e r e  

was one  e x c e p t i o n ,  s i t e  5 .  A t  t h i s  s i t e ,  m i c s  4 a n d  5 w e r e  

l o c a t e d  7 5  f e e t  f r o m  t h e  c e n t e r l i n e  o f  t r a v e l e d  way, 

i n s t e a d  o f  t h e  t y p i c a l  1 0 0  f e e t .  

A t  e a c h  o f  t h e  s e v e n  r e m a i n i n g  l e v e l  s i t e s ,  t h e  t e r r a i n  d i d  

n o t  a l l o w  a s e t u p  o f  f i v e  m i c ' s .  A t  t h e s e  l o c a t i o n s  a 

s e t u p  o f  t h r e e  m i c ' s  was used .  E x c e p t  f o r  t h e  e l i m i n a t i o n  

o f  m i c ' s  4 and  5 ,  t h e  m i c  l o c a t i o n  c r i t e r i a  a n d  n u m b e r i n g  

c o n v e n t i o n  f o r  t h r e e  m i c  s e t u p s  w e r e  i d e n t i c a l  t o  t h o s e  

shown i n  F i y u r e  V I I I - 1 .  S i t e s  3,  6, 9, 1 0 ,  1 4 ,  18 a n d  1 9  
h a d  a t h r e e  m i c  c o n f i y u r a t i o n .  

O f  t h e  s i x  g r a d e  s i t e s ,  f o u r  (Nos .  20 t h r u  2 3 )  h a d  t h e  

t h r e e  m i c  s e t u p .  

o n l y  t h e  r e f e r e n c e  i n i c  a t  50 f e e t .  The  l a t t e r  t w o  s i t e s  

w e r e  s e l e c t e d  f o r  c o n f i r m a t i o n  o f  d a t a  when p r e l i m i n a r y  

a n a l y s e s  r e v e a l e d  t h e  l a c k  o f  g r a d e  d e p e n d e n c y  a t  s i t e s  20 
t h r o u y h  23. 

Two o f  t h e  s i t e s  ( N o s .  23A a n d  238) u s e d  

F i g u r e  VIII-2 shows a t y p i c a l  s i t e  l a y o u t  w i t h  rn ic  c l e a r -  

a n c e s  f o r  3 and  5 m i c  s e t u p s .  A c t u a l  rn ic  h e i g h t s ,  d i s -  

t a n c e s ,  s i t e  c r o s s  s e c t i o n s  , a n d  l a y o u t s  a t  e a c h  s i t e  a r e  

i l l u s t r a t e d  i n  A p p e n d i x  6. 

The  t y p i c a l  s e t u p  o f  f i v e  m i c ' s  was d e s i y n e d  t o :  

' I n c l u d e  s i t e  and  s e t u p  c r i t e r i a  s e t  f o r t h  b y  FHWA-OEPI 
HEV-78-1(9). - 

O I n c l u d e  t h e  5 0 - f o o t  r e f e r e n c e  d i s t a n c e  f o r  e n e r g y  mean 
e m i s s i o n  l e v e l  d e t e r m i n a t i o n ( 3 , 9 ) .  - -  
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Point of Vehicle Possby '-1 

Figure VIII- 2. Typical site layout and microphone 
locations. 



" I n c l u d e  a 1 0 0 - f o o t  d i s t a n c e  t o  measure  n o i s e  d r o p - o f f  

r a t e  a s  a f u n c t i o n  o f  s i t e  t y p e  ( h a r d  s i t e  v s  s o f t  s i t e ) ,  

and w i n d  d i r e c t i o n .  

" I n c l u d e  a v e r a g e  m i c  h e i g h t s  o f  5 and 10 f e e t  a t  b o t h  t h e  
5 0-  and 1 0 0 - f o o t  d i s t a n c e s ,  t o  i n v e s t i g a t e  g r o u n d  

a t t e n u a t i o n .  

The t h r e e  m i c  s e t u p s  a t  f o u r  g r a d e  s i t e s  were  d e s i g n e d  t o  
e n s u r e  t h a t  t h e  g r a d e  s i t e s  a l l  had t h e  same g r o u n d  c h a r -  

a c t e r i s t i c s .  T h i s  was c h e c k e d  b y  c o m p a r i n g  n o i s e  l e v e l  

d i f f e r e n c e s  b e t w e e n  m i c  1 and 2, and m i c  1 and 3 .  

E x c e p t  f o r  t h e  e l i m i n a t i o n  o f  t h e  1 0 0 - f o o t  d i s t a n c e  ( m i c  4 

and 5 ) ,  t h e  above i t e m s  a l s o  a p p l y  t o  t h e  t h r e e  m i c  

s e t u p s .  

E v e n t  Q u a l i t y  and C o n t a m i n a t i o n  C o n t r o l  

I n  t h i s  r e p o r t ,  an e v e n t  i s  d e f i n e d  as t h e  s e t  o f  v e h i c l e ,  
n o i s e ,  and e n v i r o n m e n t a l  measuremen ts  o f  a v e h i c l e  passby .  

One o f  t h e  m o s t  c h a l l e n g i n g  p r o b l e m s  i n  m e a s u r i n g  v e n i c l e  

n o i s e  e m i s s i o n  l e v e l s  was t o  i n s u r e  t h a t  measuremen ts  were  

n o t  s i g n i f i c a n t l y  c o n t a m i n a t e d  b y  b a c k g r o u n d  n o i s e .  F o r  
t h e  p u r p o s e s  o f  t h i s  r e p o r t ,  b a c k g r o u n d  n o i s e  i s  d e f i n e d  as 
t h e  comb ined  n o i s e  l e v e l  o f  a l l  on and o f f  h i g h w a y  n o i s e  
s o u r c e s  r e c e i v e d  b y  a m i c r o Q h o n e  d u r i n g  a v e h i c l e  p a s s b y  
( e v e n t ) ,  e x c l u d i n q  t h e  v e h i c l e  p a s s i n g  b y  and i n  some 
i n s t a n c e s ,  such  a s  v e h i c l e  s e p a r a t i o n  c r i t e r i a  ( d i s c u s s e d  

i n  t h e  n e x t  s e c t i o n ) ,  a n o t h e r  d e s i g n a t e d  v e h i c l e .  Con- 

t a m i n a t i o n  was e s p e c i a l l y  d j f f i c u l t  t o  a v o i d  f o r  a u t o s  
because  o f  t h e i r  r e l a t i v e l y  h i g h  vo lumes  and l o w  n o i s e  
e m i s s i o n  l e v e l s  compared t o  t r u c k s .  
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The  q u a l i t y  o f  t h e  s i n g l e  p a s s b y  e v e n t s  was m a i n t a i n e d  b y  
u s i n g  t h r e e  n o i s e  c o n t a m i n a t i o n  c o n t r o l  s t r a t e g i e s :  

1) s e l e c t i n g  v e h i c l e s  t h a t  w e r e  a d e q u a t e l y  s e p a r a t e d  f r o m  

o t h e r  v e h i c l e s ,  2 )  a n a l y z i n g  t h e  GLR t r a c e  f o r  c o m p l i a n c e  

w i t h  " v a l i d  p e a k "  c r i t e r i a ,  and  3) a u d i o - v i s u a l  o b s e r v a t i o n  

b y  t h e  r a d a r  o b s e r v e r  and i n s t r u m e n t  o p e r a t o r .  S t r a t e g i e s  

number  1 and 3 w e r e  e n f o r c e d  i n  t h e  f i e l d  a t  t h e  t i m e  o f  

t h e  m e a s u r e m e n t s .  D e t e r m i n a t i o n  o f  " v a l i d  p e a k s "  was d o n e  

l a t e r  i n  t h e  o f f i c e .  The  t h r e e  s t r a t e g i e s  w i l l  be  

d i s c u s s e d  i n  d e t a i l  i n  t h e  f o l l o w i n g  t h r e e  s e c t i o n s .  

V e h i c l e  S e p a r a t i o n  C r i t e r i a .  F i g u r e s  VIII-3 t h r o u g h  VIII-6 
show a p r o g r e s s i v e  d e v e l o p m e n t  o f  t h e  m in imum v e h i c l e  
s e p a r a t i o n  c r i t e r i a  u s e d  d u r i n g  f i e l d  m e a s u r e m e n t s .  

When a v e h i c l e  a p p r o a c h e s  t h e  p o i n t  o f  p a s s b y  a t  a c o n s t a n t  

speed ,  t h e  o b s e r v e d  n o i s e  l e v e l  a t  a m i c r o p h o n e  i s  r e l a t e d  

t o  t h e  v e h i c l e  p o s i t i o n  as f o l l o w s :  

Jm 
Li= L o  - 20 l o g  

D O  
F i g u r e  VIII-3) 

w h e r e :  L i  i s  t h e  n o i s e  l e v e l  a t  v e h i c l e  p o s i t i o n  X i .  

L o  i s  t h e  h i g h e s t  o b s e r v e d  n o i s e  l e v e l  a t  
v e h i c l e  p o s i t i o n  X o ,  t h e  p o i n t  o f  p a s s b y .  

A X i  i s  t h e  d i s t a n c e  b e t w e e n  p o s i t i o n  X i  and X o .  

D o  i s  t h e  d i s t a n c e  f r o m  m i c r o p h o n e  t o  X o .  

T h i s  r e l a t i o n s h i p  i s  b a s e d  on t w o  a s s u m p t i o n s :  1) t h e  
v e h i c l e  i s  a p o i n t  s o u r c e ,  and  2 )  t h e r e  i s  n o  g r o u n d  

a t t e n u a t i o n  o f  t h e  n o i s e .  

F i g u r e  VIII-4 is a p l o t  o f  r e l a t i v e  n o i s e  l e v e l s  (Lo=20 dBA) 

v s  A X i  f o r  t h e  c a s e  o f  Do=50 f e e t .  N o t e  t h a t  t h i s  p l o t  

i s  r e p r e s e n t a t i v e  o f  a p o i n t  s o u r c e  t r a v e l i n g  a t  a c o n s t a n t  

VIII-6 



+- aveled Way 
I -  - 

vy icrophone 
i 

When Vehicle is at X o :  

Highest observed noise level = Lo = 
Noise Emission Level 

When Vehicle i s  a t  xi : 
4 Observed noise level, L i  = Lo - 20 Log - = 

' Do 
L i  = Lo - 20 Log $i- 

DO 

(Assuming p o i n t  source) 

Figure V I I I- 3 .  Vehicle noise level a s  a function 
of vehicle p o s i t  i o n .  

Lo=Noise Emission Level 

DISTANCE ALONG TRPNELED WAY RELATIVE TO XO- 

Figure VIII- 4. Relative noise -level v s .  vehicle position 
[ M i c r o p h o n e  distance from travel, 
Do - 50 feet). 
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F l  gure  V I 11.5. Minimum' scparat i on  between two vch lc  l e s ,  
equal  n o l s c  squrces ( L o  = 20 dBA R e l .  
% o l t e  L e v e l ) ,  background no lsc  l e v e l  
( L g )  - 10 dBA R . N . L .  (Do S O ' ) .  

F i g u r e  VIII-6. Minimum s e p a r a t i o n  between two v e h l c l e s .  
unequal source,s ( L o  veh. 1 = 20 dBA; 
Lor veh. z = 3Fa' dBA, background n o i s e  
l e v e l  ( L g )  - 10 dBA R e l a t i v e  No ise  
Level (0, = S O ' ) .  
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speed, w i t h  t h e  m i c r o p h o n e  p o s i t i o n e d  50 f e e t  f r o m  t h e  
c e n t e r l i n e  o f  t r a v e l .  T h i s  d i s t a n c e  c o i n c i d e s  w i t h  t h e  

r e f e r e n c e  d i s t a n c e  o f  15  m e t e r s  f o r  t h e  N a t i o n a l  R e f e r e n c e  

E n e r g y  Mean E m i s s i o n  L e v e l s  p e r  FHWA-RD-77-108(3).  - 
The n o i s e  l e v e l  v s  v e h i c l e  p o s i t i o n  p l o t  i n  F i g u r e  VIII-4 
was used  i n  d e t e r m i n i n g  t h e  min imum s e p a r a t i o n  d i s t a n c e s  

b e t w e e n  t w o  v e h i c l e s  i n  t w o  s c e n a r i o s  a p p r o x i m a t i n g  c o n d i -  
t i o n s  ( F i g u r e s  V I I I - 5  and V I I I - 6 ) .  The f i r s t  s c e n a r i o  
( F i g u r e  V I I I - 5 ) ,  i l l u s t r a t e s  t w o  v e h i c l e s  w i t h  e q u a l  n o i s e  
s o u r c e  s t r e n g t h s ,  and a " b a c k g r o u n d "  n o i s e  l e v e l  ( L g )  o f  

L o- 1 0  dBA. The t w o  v e h i c l e s  a r e  s e p a r a t e d  b y  a min imum 

d i s t a n c e  so  t h a t  t h e  h i g h e s t  o b s e r v e d  n o i s e  ' l e v e l  i n c l u d e s  
no more  t h a n  0.5 dBA c o n t a m i n a t i o n  when v e h i c l e  1 c r o s s e s  

t h e  p o i n t  o f  passby .  Because o f  t h e  s y m m e t r i c a l  r e l a t i o n -  
s h i p  be tween  t h e  t w o  n o i s e  s o u r c e s ,  t h e  same c o n t a m i n a t i o n  

i s  p r e s e n t  when v e h i c l e  2 c r o s s e s  t h e  p o i n t  o f  passby .  A 
G L R  d o c u m e n t i n g  t h e  e v e n t s  w o u l d  p r o d u c e  a t r a c e  s i m i l a r  t o  

t h e  s o l i d  l i n e  i n  F i g u r e  V I I I - 5  d e p i c t i n g  t h e  sum o f  L i  

v e h i c l e  1 + L j  v e h i c l e  2 + LB .  T h i s  s c e n a r i o  a p p r o x i -  

m a t e s  t h e  p a s s i n g  o f  t w o  a u t o s  w i t h o u t  t h e  p r e s e n c e  o f  
t r u c k s ,  and may a l s o  b e  a p p l i e d  c o n s e r v a t i v e l y  t o  t h e  
p a s s i n g  o f  t w o  t r u c k s .  The min imum d i s t a n c e  o f  308 f e e t  

be tween  t h e  v e h i c l e s  p r o v i d e s  a c r i t e r i o n  o f  s e p a r a t i o n  
when t w o  v e h i c l e s  o f  e q u a l  n o i s e  s o u r c e  a r e  i n v o l v e d .  

Because o f  u n c e r t a i n t i e s  i n  a c t u a l  b a c k g r o u n d  l e v e l s ,  and 
t h e  f a c t  t h a t  u s u a l l y  more  t h a n  t w o  v e h i c l e s  were  i n  t h e  
v i c i n i t y ,  t h e  min imum d i s t a n c e  c r i t e r i o n  b e t w e e n  t h e  
measured  v e h i c l e  and any  o t h e r  v e h i c l e  o f  a p p r o x i m a t e l y  ' 

e q u a l  s o u r c e  was s e t  a t  400 f e e t .  A t r a f f i c  cone  p l a c e d  

400 '  ahead o f  t h e  p o i n t  o f  p a s s b y  a i d e d  t h e  o b s e r v e r  i n  

e s t i m a t i n g  t h e  min imum d i s t a n c e  c r i t e r i o n  i n  t h e  f i e l d .  
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The second  s c e n a r i o ,  shown i n  F i g u r e  VIII-6 i n v o l v e s  t w o  

v e h i c l e s  o f  u n e q u a l  s o u r c e  s t r e n g t h .  I n  t h i s  s c e n a r i o ,  t h e  
n o i s e  s o u r c e  o f  one  v e h i c l e  i s  10 dBA h i g h e r  t h a n  t h a t  o f  

t h e  o t h e r  v e h i c l e .  The b a c k g r o u n d  n o i s e  i s  assumed t o  b e  

10 dBA b e l o w  t h e  l o w e r  n o i s e  s o u r c e .  T h i s  s c e n a r i o  

a p p r o x i m a t e s  t h a t  o f  m e a s u r i n g  t h e  n o i s e  e m i s s i o n  l e v e l  o f  

an a u t o  w h i l e  a t r u c k  i s  a p p r o a c h i n g .  I n  t h i s  case,  t h e  

min imum v e h i c l e  s e p a r a t o n  s h o u l d  b e  985 f e e t ,  o r  a p p r o x i -  

m a t e l y  1000 f e e t ,  t o  a v o i d  c o n t a m i n a t i o n  o f  m o r e  t h a n  0.5 

dSA. 

The o b s e r v e r  i n  t h e  f i e l d  had  t o  e s t i m a t e  t h e  1 0 0 0 - f o o t  

d i s t a n c e  when t h e  s e c o n d  s c e n a r i o  a p p l i e d .  U s u a l l y  t h i s  

d i d  n o t  p r e s e n t  a p r o b l e m .  M o s t  a u t o  measu remen ts  were  

t a k e n  when t h e r e  w e r e  no  t r u c k s  i n  s i g h t .  I n  t h e  c a s e s  

where  t r u c k s  w e r e  p r e s e n t ,  t h e  o b s e r v e r  and i n s t r u m e n t  

o p e r a t o r s  made i n d e p e n d e n t  j u d g e m e n t s  as t o  t h e  measu remen t  

q u a l i t y .  Because o f  t h e  p r o b a b l e  p r e s e n c e  o f  c o n s i d e r a b l e  
g r o u n d  a t t e n t u a t i o n  and some a t m o s p h e r i c  a t t e n u a t i o n  o v e r  a 

1 0 0 0 - f o o t  d i s t a n c e  ( n o t  i n c l u d e d  i n  t h e  c r i t e r i o n  

c a l c u l a t i o n ) ,  t h i s  c r i t e r i o n  was p r o b a b l y  c o n s e r v a t i v e .  

F i n a l l y ,  a s h o r t  d i s c u s s i o n  a b o u t  t h e  r e v e r s e  o f  s c e n a r i o  2 
( F i g u r e  VIII-6) s h o u l d  be i n c l u d e d .  I n  t h i s  s c e n a r i o  t h e  
l o u d e r  v e h i c l e  i s  measu red  and t h e  q u i e t e r  v e h i c l e  i s  i n  
% h e  v i c i n i t y .  I f  t h e  d i f f e r e n c e  b e t w e e n  t h e  s o u r c e s  i s  10 
dBA o r  g r e a t e r ,  n o  s e p a r a t i o n  s h o u l d  b e  n e c e s s a r y  when t w o  

v e h i c l e s  a r e  i n v o l v e d .  However ,  when t h e  l o u d e r  s o u r c e  i s  

s u r r o u n d e d  b y  s e v e r a l  q u i e t e r  s o u r c e s ,  c o n t a m i n a t i o n  may 

s t i l l  o c c u r .  No c r i t e r i a  w e r e  s e t  t o  c o v e r  t h i s  s i t u a t i o n ,  
b u t  i n  g e n e r a l ,  t r u c k s  w e r e  n o t  measu red  w i t h  m o r e  t h a n  t w o  

o r  t h r e e  a u t o s  i n  t h e  i m m e d i a t e  v i c i n i t y .  I n  m o s t  c a s e s ,  

t r u c k s  s e l e c t e d  f o r  measu remen t  we re  a d e q u a t e l y  s e p a r a t e d  
f r o m  a u t o s  s o  t h a t  f e w  j u d g m e n t s  w e r e  n e c e s s a r y .  
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The v e h i c l e  s e p a r a t i o n  c r i t e r i a  u s e d  f o r  t h e  f i e l d  measure-  

men ts  were  a l l  f o r  t h e  5 0 - f o o t  m i c r o p h o n e  p o s i t i o n s .  

E x a m i n a t i o n  o f  F i g u r e s  V I I . 1 - 3  t h r o u g h  V I I I - 6  i n d i c a t e  t h a t  

t h e s e  c r i t e r i a  w i l l  a l w a y s  s a t i s f y  t h e  2 5 - f o o t ,  b u t  n o t  t h e  

1 0 0 - f o o t  rn ic  p o s i t i o n s .  However,  m i c s  4 and 5 were  n o t  
used  f o r  e m i s s i o n  l e v e l  measuremen ts .  The p u r p o s e  o f  t h e  

100-  f o o t  n o i s e  measurements  was t o  d e t e r m i n e  t h e  e f f e c t s  

o f  t e r r a i n  and w ind .  O t h e r  c r i t e r i a  were  u s e d  t o  e v a l u a t e  

t h e  q u a l i t y  o f  t h o s e  measuremen ts  a t  t h e  1 0 0 - f o o t  d i s t a n c e  

as s h a l l  b e  d i s c u s s e d  i n  t h e  n e x t  s e c t i o n .  

V a l i d  Peak C r i t e r i a .  Due t o  u n c e r t a i n t i e s  i n  b a c k g r o u n d  

n o i s e  l e v e l s  ( d e f i n e d  i n  t h e  p r e v i o u s  s e c t i o n )  a t  t h e  t i m e  

o f  measurement ,  v e h i c l e  s e p a r a t i o n  c r i t e r i a  b y  t h e m s e l v e s  

were  n o t  s u f f i c i e n t  i n s u r a n c e  a g a i n s t  c o n t a m i n a t i o n .  

V a l i d  peak  c r i t e r i a  were  d e v e l o p e d  t o  h e l p  d e t e r m i n e  

w h e t h e r  b a c k g r o u n d  n o i s e  c o n t r i b u t e d  t o  t h e  h i g h e s t  o b s e r -  

ved  n o i s e  l e v e l  o f  each e v e n t  ( v e h i c l e  p a s s b y ) .  These 

c r i t e r i a  were  based  on a G L R  , t r a c e  o f  t h e  e v e n t ,  r e c o r d e d  
a t  50 f e e t  f r o m  t h e  c e n t e r l i n e  o f  v e h i c l e  t r a v e l  a t  a m i c  

h e i g h t  o f  5 f e e t  ( R e f  m i c  2 l o c a t i o n ) .  

I n  o r d e r  t o  l i m i t  c o n t a m i n a t i o n  t o  l e s s  t h a n  0.5 dBA, t h e  

b a c k g r o u n d  n o i s e  l e v e l s  s h o u l d  be  a t  l e a s t  10 dBA l o w e r  
t h a n  t h e  h ' i g h e s t  o b s e r v e d  v a l u e .  T h i s  w o u l d  h a v e  been a 
c o n v e n i e n t  c r i t e r i o n  t o  use.  A s t u d y  b y  t h e  New J e r s e y  
D e p a r t m e n t  o f  T r a n s p o r t a t i o n ( l 3 ) ,  - however ,  s u g g e s t s  t h a t  
a c c e p t i n g  o n l y  p e a k s  o f  10 dBA o r  g r e a t e r  w o u l d  i n t r o d u c e  a 

b i a s  t o w a r d  n o i s i e r  v e h i c l e s .  T h i s  i s  e s p e c i a l l y  t r u e  when 

b a c k g r o u n d  n o i s e  i s  r e l a t i v e l y  h i g h .  The New J e r s e y  s t u d y  

used  a r i s e  and f a l l  c r i t e r i o n  o f  6 dBA t o  p r e v e n t  t h i s  

b i a s ,  a t  t h e  r i s k  o f  s l i g h t l y  c o n t a m i n a t i n g  t h e  
measurement .  
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F i g u r e  VIII-7 shows G L K  t r a c e s  o f  f o u r  p a s s b y  s c e n a r i o s  and  

t h e i r  a s s o c i a t e d  v a l i d  p e a k  c r i t e r i a .  S c e n a r i o  " a "  i l l u s -  

t r a t e s  a s i n g l e  v e h i c l e  p a s s b y  a t  5 4 . 5  mph ( 8 0  f e e t / s e c ) ,  

w i t h  a b a c k g r o u n d  n o i s e  l e v e l  o f  30 dBA o r  m o r e  b e l o w  i t s  

n o i s e  e m i s s i o n  l e v e l ,  Lo,  o f  84  dBA. T h i s  t r a c e  i s  

u n a l t e r e d  b y  a n y  b a c k g r o u n d  n o i s e .  S c e n a r i o  " b "  d e p i c t s  

t h e  same s i n g l e  e v e n t  w i t h  a s t e a d y  b a c k g r o u n d  n o i s e  l e v e l  

of L o  - 10 dBA. N o t e  t h a t  t h e  h i g h e s t  o b s e r v e d  n o i s e  

l e v e l ,  Lmax, i s  84.4 dBA and  t h e  m e a s u r e m e n t  i s  

c o n t a m i n a t e d  b y  Lmax - L o  = 0 . 4  dBA. 

S c e n a r i o s  " a "  and  l ab"  c o m p r i s e  " e v e n t  q u a l i t y  2". Q u a l i t y  

2 e v e n t s  r e p r e s e n t  t h e  l e a s t  c o n t a m i n a t e d  even t ' s .  T h e y  
w e r e  u s e d  f o r  a l l  a n a l y s e s ,  i n c l u d i n g  t h o s e  made f o r  t h e  

100 f t  m i c ' s .  The  c r i t e r i o n  f o r  q u a l i t y  2 e v e n t s  i s  a p e a k  

t h a t  r i s e s  1 0  dBA o r  m o r e  a b o v e  t h e  b a c k g r o u n d  n o i s e  l e v e l ,  

m e a s u r e d  b y  a S L M  and GLR a t  a 5 0  f t  d i s t a n c e  and  5 f t  m i c  

h e i g h t .  

S c e n a r i o  ' I c "  shows c o n t a m i n a t i o n  c a u s e d  b y  a r e l a t i v e l y  
s t e a d y  b a c k g r o u n d  n o i s e  o f  L o  - 5 dBA. The  c o n t a m i n a t i o n  

i s  1.2 dBA a b o v e  t h e  b a c k g r o u n d .  S c e n a r i o  I 'd"  i l l u s t r a t e s  

t h e  t r a c e  o f  t w o  v e h i c l e s  o f  e q u a l  s o u r c e  s t r e n g t h ,  a t  t h e  

minmum s e p a r a t i o n  d i s t a n c e  d i s c u s s e d  i n  t h e  p r e v i o u s  
s e c t i o n .  A s t e a d y  b a c k g r o u n d  n o i s e  l e v e l  o f  L o  - 10 dBA 

i s  assumed. A s ' s h o w n  i n  F i g u r e  VIII-5, t h e  p e a k s  a r e  

s e p a r a t e d  by  a 6 dBA v a l l e y ,  and  c o n t a m i n a t i o n  i s  0.5 dBA. 
S c e n a r i o s  " c "  and  I 'd" w e r e  g r o u p e d  i n t o  " q u a l i t y  1" e v e n t s .  
T h e s e  e v e n t s  w e r e  u s e d  o n l y  f o r  e m i s s i o n  l e v e l s  a n a l y s e s  u p  
t o  and  i n c l u d i n g  t h e  5 0 - f O O t  m i c r o p h o n e s .  Q u a l i t y  1 e v e n t s  

w e r e  n o t  u s e d  t o  a n a l y z e  t h e  n o i s e  l e v e l s  m e a s u r e d  a t  t h e  

100- . foo t  d i s t a n c e .  The  c r i t e r i o n  f o r  q u a l i t y  1 e v e n t s  i s  a 
p e a k  t h a t  r i s e s  6- 9  dBA a b o v e  t h e  b a c k g r o u n d .  N o t e  t h a t  
m i n i m u m  v e h i c l e  s e p a r a t i o n  c r i t e r i a  a r e  u n d e r  no 
c i r c u m s t a n c e s  i n  c o n f l i c t  w i t h  t h e  q u a l i t y  1 c r i t e r i o n .  
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P e a k s  t h a t  r o s e  l e s s  t h a n  6 dBA a b o v e  b a c k g r o u n d  w e r e  c o d e d  
e v e n t  " q u a l i t y  0 "  and  l a t e r  i g n o r e d  i n  c o m p u t e r  a n a l y s e s .  

A u d i o - v i s u a l  O b s e r v a t i o n .  The  p r e c e d i n g  t w o  m e t h o d s  o f  
c o n t r o l 1  i n g  n o i s e  m e a s u r e m e n t  ' c o n t a m i n a t i o n  - t h e  v e h i c l e  
s e p a r a t i o n  and v a l i d  p e a k  c r i t e r i a  - w e r e  o b j e c t i v e  c r i t e -  
r i a  t h a t  r e q u i r e d  a m in imum amount  o f  j u d g m e n t .  R i g i d  

c o m p l i a n c e  w i t h  t h e  c r i t e r i a  a p p e a r e d  t o  b e  s u f f i c i e n t  
i n s u r a n c e  a g a i n s t  c o n t a m i n a t i o n  i n  m o s t  c a s e s .  I n  some 
i n s t a n c e s ,  h o w e v e r ,  i t  was n e c e s s a r y  t o  a p p l y  s u b j e c t i v e ,  
o n - t h e - s p o t  j u d g m e n t  t o  d e t e r m i n e  t h e  q u a l i t y  o f  an e v e n t .  

I n  t h e s e  i n s t a n c e s ,  j u d g m e n t s  w e r e  made t h r o u g h  a u d i o -  
v i s u a l  o b s e r v a t i o n s ,  i . e . ,  u s i n g  e a r s  and  eyes:  Common 

e x a m p l e s  i n c l u d e d :  s u d d e n  r i s e s  i n  b a c k g r o u n d  n o i s e  d u r i n g  

m e a s u r e m e n t s ,  due  t o  a i r c r a f t ,  n e a r b y  c o n s t r u c t i o n ,  

s p o r a d i c  t r a f f i c  o n  n e a r b y  f r o n t a g e  r o a d s  o r  r amps .  When 

t h e s e  r a p i d  b a c k g r o u n d  n o i s e  i n c r e a s e s  c o i n c i d e d  w i t h  
v e h i c l e  p a s s b y  m e a s u r e m e n t s ,  t h e y  s o m e t i m e s  b l e n d e d  i n  w i t h  
G t R  t r a c e s ,  and  showed v a l i d  p e a k s .  C o n t a m i n a t i o n  w o u l d  

h a v e  g o n e  u n d e t e c t e d  e x c e p t  f o r  t h e  a l e r t n e s s  o f  t h e  

o b s e r v e r s  d u r i n g  m e a s u r e m e n t s .  

O t h e r  E v e n t  C r i t e r i a .  I n  a d d i t i o n  t o  t h e  t h r e e  c o n t a m i n a -  
t i o n  c o n t r o l  s t r a t e g i e s  d e s c r i b e d  i n  t h e  p r e v i o u s  s e c t i o n s ,  
t h e r e  w e r e  o t h e r  f a c t o r s  g o v e r n i n g  r e j e c t i o n  o r  a c c e p t a n c e  
o f  e v e n t s .  T h e s e  i n c l u d e d ,  b u t  w e r e  n o t  n e c e s s a r i l y  
l i m i t e d  t o :  c h a n g e  o f  s p e e d  d u r i n g  p a s s b y ,  s u d d e n  c h a n g e  

i n  e n v i r o n m e n t a l  c o n d i t i o n s  (e .g . ,  w i n d  g u s t s ) ,  u n u s u a l  

v e h i c l e s ,  and  measu remen t  e r r o r s .  C r i t e r i a  f o r  some o f  
t h e s e  f a c t o r s  w i l l  be  d i s c u s s e d  i n  t h e  v e h i c l e  c r i t e r i a ,  
e n v i r o n m e n t a l  c r i t e r i a ,  and  m e a s u r e m e n t  p r o c e d u r e  
s e i t i o n s .  

Number o f  E v e n t s  A c c e p t e d  and R e j e c t e d .  When an a p p r o a c h -  
i n g  v e h i c l e  was j u d g e d  t o  b e  a l i k e l y  e v e n t ,  m e a s u r e m e n t  
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began  and  a s e q u e n t i a l  number  was a s s i g n e d  t o  t h e  e v e n t .  

A f t e r  t h e  v e h i c l e  h a d  p a s s e d ,  an  e v a l u a t i o n  was made u s i n g  

a l l  p r e v i o u s l y  d e s c r i b e d  c r i t e r i a .  The d a t a  w e r e  r e c o r d e d ,  

w h e t h e r  t h e  e v e n t  was r e j e c t e d  o r  n o t .  I f  r e j e c t e d ,  t h e  

r e a s o n  f o r  r e j e c t i o n  was c o d e d  on e i t h e r  t h e  G L R  t r a c e ,  

v e h i c l e  o b s e r v a t i o n  s h e e t ,  d a t a  l o g g e r  p r i n t o u t  o r  e n v i  r o n -  

m e n t a l  d a t a  s h e e t .  A r e j e c t i o n  on  one  o r  m o r e  o f  t h e s e  

f o u r  d a t a  s o u r c e s  was t r e a t e d  as  an e v e n t  q u a l i t y  " 0 "  and  

t h e  e v e n t  was i y n o r e d  i n  l a t e r  c o m p u t e r  a n a l y s e s .  If t h e  

e v e n t  w a s  a c c e p t e d  i t  was g i v e n  a q u a l i t y  1, e x c e p t  i n  t h e  

v a l i d  p e a k  e v a l u a t i o n ,  w h e r e  i t  was a s s i g n e d  e i t h e r  a 

q u a l i t y  1 o r  2 as  p r e v i o u s l y  d i s c u s s e d .  F o r  c o n v e n i e n c e ,  

c o m b i n a t i o n s  o f  q u a l i t i e s  0,l and  2 and  0, k w i l l  b e  c a l l e d  

e v e n t  q u a l i t y  0 ,  (e.g., 2011 = O ) ,  t h e  c o m b i n a t i o n  2111 
w i l l  b e  r e f e r r e d  t o  as q u a l i t y  2, a n d  t h e  r e m a i n i n y  

c o m b i n a t i o n  1 1 1 1  w i l l  be  c a l l e d  q u a l i t y  1. 

O f  t h e  t o t a l  o f  3 0 4 5  v e h i c l e s  m e a s u r e d  a t  m i c  2 ( 5 0  f t  

r e f e r e n c e  m i c ) ,  on l e v e l  r o a d w a y s ,  t h e  f o l l o w i n g  s t a t i s t i c s  

w e r e  d e r i v e d  b y  q u a l i t y :  

Q u a l i t y  2 e v e n t s  - 2426 o r  79.7% ( A c c e p t e d )  
Q u a l i t y  1 e v e n t s  - 308 o r  10.1% ( A c c e p t e d )  
Q u a l i t y  " 0 "  e v e n t s  - 311 o r  10.2% ( R e j e c t e d )  

O f  t h e  a b o v e  2734 a c c e p t e d  e v e n t s ,  88.7% w e r e  q u a l i t y  2 and  

11.3% q u a l i t y  1. 

O f  t h e  t o t a l  o f  1905 h e a v y  t r u c k s  m e a s u r e d  a t  m i c  2 ( 5 0  f t  

r e f e r e n c e  m i c ) ,  on  g r a d e s ,  t h e  f o l l o w i n y  s t a t i s t i c s  w e r e  

d e r i  v e d  b y  qua1  i t y :  

Q u a l i t y  2 e v e n t s  - 1474 or 77.4% ( A c c e p t e d )  
Q u a l i t y  1 e v e n t s  - 295 o r  15.5% ( A c c e p t e d )  
Q u a l i t y  0 e v e n t s  - 136 o r  7.1% ( R e j e c t e d )  

O f  t h e  a b o v e  1 7 6 9  a c c e p t e a  e v e n t s ,  83 .3% w e r e  q u a l i t y  2 a n d  

16.7% q u a l i t y  1. 
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Samp le  S i z e  

F o r  t h e  p u r p o s e s  o f  d e t e r m i n i n g  t h e  s a m p l e  s i z e s  r e q u i r e d  

f o r  e a c h  m a j o r  v e h i c l e  g r o u p  c o n s i d e r e d  f o r  e m i s s i o n  l e v e l  

c u r v e s ,  t h e  f o l l o w i n g  c r i t e r i a  w e r e  s e t :  

1. T o t a l  speed  r a n g e  f r o m  2 5  mph t o  65 mph. 

2. S u b d i v i s i o n  o f  t h e  40 inph r a n g e  i n t o  e q u a l  s i z e d  i n t e r -  

v a l s  ( s p e e d  c l a s s e s )  s m a l l  e n o u g h  t o  i n s u r e  t h a t  a n y  n o i s e  

v a l u e  a l o n g  t h e  c u r v e  i n s i d e  t h e  s p e e d  c l a s s  i s  w i t h i n  - +1 
dBA f r o m  t h e  mean n o i s e  v a l u e  i n  t h a t  s p e e d  c l a s s .  

3. 95% c o n f i d e n c e  i n t e r v a l  f o r  t h e  mean o f  e a c h  s p e e d  
c l a s s  o f  1 dBA. 

The N a t i o n a l  R e f e r e n c e  E n e r g y  Mean E m i s s i o n  L e v e l  c u r v e s  

( F i g u r e  V I I I - 8 )  p e r  FHWA-RD-77-108(3)  - w e r e  e x a m i n e d  t o  

e s t i m a t e  t h e  s p e e d  c l a s s  s i z e  n e c e s s a r y  t o  s a t i s f y  a b o v e  
c r i t e r i o n  No. 2 .  Due t o  i t s  s t e e p  s l o p e ,  t h e  l o w e r  e n d  o f  

t h e  a u t o m o b i l e  c u r v e  was s e l e c t e d  t o  r e p r e s e n t  t h e  g r e a t e s t  
c h a n g e  i n  n o i s e  l e v e l s  w i t h  speed .  F rom 50 k m / h r  t o  56 .5  

k m / h r , t h e  FHWA a u t o  e m i s s i o n  l e v e l s  i n c r e a s e  2.0 dBA, o r  

- +1 dSA f r o m  t h e  mean l e v e l  a t  t h e  53 .25  k m / h r  c e n t e r  p o i n t .  

A 6.5 k m / h r  ( 4  mph) i n t e r v a l  w o u l d  t h e r e f o r e  s a t i s f y  

c r i t e r i o n  2. 

The  f o l l o w i n g  s p e e d  c l a s s e s  w e r e  d e s i g n e d  t o  c o v e r  t h e  

e n t i r e  r a n g e  o f  d e s i r e d  s p e e d s  f o r  l e v e l  r o a d s :  
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LEGEND: 
1. AUTOMOBILES: ALL VEHICLES W I T H  TWO AXLES 

AND FOUR W H E E L S  

2 MEDIUM TRUCKS: ALL VEHICLES W I T H  TWO AXLES 
AND SIX WHEELS. 

3. HEAVY TRUCKS: ALL VEHICLES W I T H  THREE OR 
MORE AXLES. 

National Refetenca Energy Mean Emission 
Levels as a Function of Speed 

Figure VIII-8 (Extracted from FIfpM 7-7.3) 



Speeds  t o  
Speed C l a s s  Speed Range, mph N e a r e s t  1 mph 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10  

<24 .50  
24.50 - 28.49 
28.50 - 32.49 
32-50 - 36.49 
36.50 - 40.44 
40.50 - 44.49 
44.50 - 48.49 
48.50 - 52.49 
52.50 - 56.49 
56.50 - 60.49 
60.50 - 64.49 

>64.49 

<25 
25 - 28 
29 - 32 
33 - 36 
3 7  - 40 
41 - 44 
45 - 48 
49 - 52 
53 - 56 
6 1  - 64 57 A 60 , 

>64 

The s p e e d  c l a s s e s  f o r  h e a v y  t r u c k s  o n  g r a d e  w e r e  d e s i g n e d  

f r o m  p r e l i m i n a r y  d a t a  w h i c h  showed t h a t  1 0  m p h , s p e e d  i n t e r -  

v a l s  w e r e  s u f f i c i e n t l y  n a r r o w  t o  e n s u r e  t h a t  t h e  means o f  
t h e  s p e e d  i n t e r v a l s  w e r e  w i t h i n  - + 1  dBA f r o m  t h e  e x t r e m e s .  

As w i t h  t h e  l e v e l  r o a d  e m i s s i o n  l e v e l s ,  l i n e a r  r e g r e s s i o n  

l i n e s  w e r e  u s e d  t o  e s t i r n a t e  t h e  maximum s p e e d  i n t e r v a l .  

The  f o l l o w i n g  s p e e d  c l a s s e s  w e r e  d e s i g n e d  t o  c o v e r  t h e  

e n t i r e  r a n g e  o f  d e s i r e d  s p e e d s  f o r  h e a v y  t r u c k s  on  g r a d e s :  

Speeds  t o  
Speed C l a s s  Speed Range, mph N e a r e s t  1 mph 

<10.50 
10 .50  - 20.49 
20.50 - 30.49 
30.50 - 40.49 
40.50 - 50.49 
50.50 - 60.49 

>60.49 

<11 
11 - 20 
2 1  - 30 
3 1  - 40 
41 - 50 
5 1  - 60 

>ti0 

The  m in imum s a m p l e  s i z e  f o r  e a c h  v e h i c l e  g r o u p  and  e a c h  
s p e e d  c l a s s  was i n i t i a l l y  e s t i m a t e d  f r o m  F H W A - O E P / H E V -  

78-l(9). - A c c o r d i n g  t o  t h e  p u b l i c a t i o n ,  m i n i m u m  amount  o f  
s a m p l e s  u s i n g  a 95% c o n f i d e n c e  i n t e r v a l  o f  - +1 dBA a r o u n d  

t h e  mean s h o u l d  be :  
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A u t o s  - 28 
Medium T r u c k s  - 4 6  

Heavy  T r u c k s  - 3 7  

A n o t h e r  m e t h o d  f o r  c a l c u l a t i n g  a m in imum number  o f  s a m p l e s  
f o r  e a c h  v e h i c l e  g r o u p  and  s p e e d  c l a s s  i s :  

where :  n = m in imum number  o f  s a m p l e s  r e q u i r e d .  

Z a / Z  = t h e  amount  o f  p o p u l a t i o n  s t a n d a r d  

d e v i a t i o n s  f r o m  t h e  mean, a s s o c i a t e d  

w i t h  a ( l . O O - a ) x l O O %  c o n f i d e n c e  l e v e l .  

a = s i g n i f i c a n c e  l e v e l .  

d = ( l . O O - ~ ) x l O O %  c o n f i d e n c e  i n t e r v a l .  

CJ = p o p u l a t i o n  s t a n d a r d  d e v i a t i o n  f o r  a 
v e h i c l e  g r o u p  and s p e e d  c l a s s .  

F o r  d = 1 dBA and a = .05 t h e  f o r m u l a  r e d u c e s  t o :  

w h i c h  may b e  u s e d  i f  r~ i s  known. 

A f t e r  s a m p l e s  h a v e  b e e n  t a k e n  t h e  m in imum r e q u i r e d  number  
o f  s a m p l e s  may b e  c a l c u l a t e d  b y :  

w h e r e :  t a / 2 ; n - l  = t h e  amount  o f  s a m p l e  s t a n d a r d  

d e v i a t i o n s  a s s o c i a t e d  w i t h  
( l .OO-a) . lOO% c o n f d i d e n c e  l e v e l  

and  n - 1  d e g r e e s  o f  f r e e d o m .  

S = t h e  s a m p l e  s t a n d a r d  d e v i a t i o n .  
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E q u a t i o n  3 was u s e d  .in t h i s  s t u d y  t o  d e t e r m i n e  w h e t h e r  
enough s a m p l e s  w e r e  t a k e n  i n  e a c h  v e h i c l e  g r o u p  and  speed  
c l a s s .  F o r  a 95% c o n f i d e n c e  i n t e r v a l  o f  21 dBA t h e  
e q u a t i o n  r e d u c e s  t o :  

T a b l e  V I I I - 1  shows t h e  number o f  e v e n t s  s a m p l e d  ( a c c e p t e d  
e v e n t s  o n l y )  and t h e  min imum r e q u i r e d  s a m p l e s  f o r  each  
v e h i c l e  g r o u p  and speed c l a s s .  N o t e  t h a t  f o r  b o t h  a u t o s  
and h e a v y  t r u c k s  s u f f i c i e n t  amounts  o f  d a t a  were  g a t h e r e d  

above 32 mph i n  a l l  speed  c l a s s e s ,  e x c e p t  f o r  t r u c k s  above  

6 4  mph. The mean n o i s e  l e v e l s  f o r  t h e s e  s p e e d  c l a s s e s  a r e  

- +1 dBA a t  95% c o n f i d e n c e  l e v e l s .  A t  3 2  mph and  b e l o w ,  

h o w e v e r ,  i n s u f f i c i e n t  amount  o f  d a t a  w e r e  g a t h e r e d ,  r e s u l t -  

i n g  i n  95% c o n f i d e n c e  i n t e r v a l s  o f  y r e a t e r  t h a n  - +1 dBA. 

For medium t r u c k s  t h e  min imum amount  o f  s a m p l e s  r e q u i r e d  
was r e a c h e d  o n l y  f o r  a l l  s p e e d  c l a s s e s  above  48 mph. 

The above  min imum samp le  s i t e  c r i t e r i a  a f f e c t e d  t h e  con -  
f i a e n c e  i n t e r v a l s  f o r  e a c h  speed  c l a s s .  F o r  c u r v e  f i t t i n y ,  
d i f f e r e n t  m e t h o d s  were  e m p l o y e d  f o r  t h e  c a l c u l a t i o n  o f  
r e g r e s s i o n  1 i ne c o n f i d e n c e  " bands" .  These  w i  11 b e  
d i s c u s s e d  i n  C h a p t e r  X ,  D a t a  A n a l y s e s  and R e s u l t s .  

T a b l e  V I I i - 2  shows t h a t  f o r  a l l  speed  c l a s s e s ,  e x c e p t  

(11 mph, t h e  number o f  h e a v y - t r u c k - o n - g r a d e  s a m p l e s  
e x c e e d e d  t h e  min imum r e q u i r e d .  

V e h i c l e  Types  and Speed C r i t e r i a  

The t h r e e  v e t i i c l e  y r o u p s  d i s c u s s e d  i n  F H M A - K D - 7 7 - 1 0 8 ( 3 )  a r e  
t h e  a u t o m o b i l e s ,  medium t rucks  and h e a v y  t r u c k s .  They w e r e  

d e f i n e d  as f o l l o w s :  
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TABLE V I I I - 1  

NUMBER OF EVENTS SAMPLED AND MINIMUM REQUIRED* 
BY VEHICLE GROUP AND SPEED CLASS 

- LEVEL ROADS - 
Autos Medium Trucks Heavy Trucks 

Speed Speed Events Minimum t vent s M i  n 1 mum Events Minimum 
C1 ass Range Sampled Required Sampled Required Sampled Required 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

( mPh 1 
<25 

25-28 

29-32 

33-36 

37-40 

41 -44 

45 -48 

49-52 

53-56 

57-60 

61-64 

>64 

3 

6 

21 

46 

33 

88 

92 

117 

258 

272 

220 

107 

** 
** 

25 

37 

39 

34 

34 

36 

28 

31 

27 

35 

1 

7 

8 

20 

15 

16 

19 

32 

69 

78 

44 

8. 

** 
** 

45 

50 

48 

31 

59 

23 

29 

23 

24 

8 

3 

18 

37 

40 

34 

48 

77 

106 

233 

300 

212 

46 

** 

50 

49 

32 

22 

20 

25 

27 

31 

21 

23 

85 

A1 1 1263 31 / 1154 

*95% confidence i n t e r v a l  o f  +1 dBA around mean o f  speed class. 
**Unable t o  determine accuratFly. 
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TABLE V I I I - 2  

NUMBER OF EVENTS SAMPLED AND MINIMUM REQUIRED* 
BY VEHICLE GROUP AND SPEED CLASS 

- HEAVY TRUCKS ON GRADES - 
(+3% t o  +7%) 

0 a1 
1 11-20 

2 21-30 

3 31-40 

4 41-50 

5 51-60 

6 >60 

Medium Trucks 
Events Minimum 
Sampled Required 

* 2 

143 30 

539 25 

503 27 

325 22 

229 19 

28 17 

*95% confidence i n t e r v a l  of  +1 dBA around mean o f  speed class 
**Unable to determine accuratgy .  
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Automobiles - all vehicles having two axles and four wheels 
and designed primarily for transportation of nine 
or fewer passengers (automobiles), or transporta- 
tion of cargo (light trucks). Generally, t h e  gross 
vehicle weight i s  less than 4500 k g  (9900 lb). 

Medium trucks - all vehicles having t w o  axles and six 
wheels and designed for transportation of cargo. 
Generally, t h e  gross weight is greater than 
4500 k g  (9900 l b )  but less than 12,000 k g  
(26,400 Ib). 

Heavy trucks - all vehicles having t h r e e  or m o r e  axles 
and designed for t h e  transportation of cargo. 
Generally, t h e  gross weight is greater than 
12,000 k g  (26,400 lb). 

These definitions were used throughout this study. 
However, f o r  the purposes of confirming that vehicles can 
be placed i n  these t h r e e  acoustic source groups, vehicles 
were identified i n  greater detail than t h e  above groups. 
Automobiles were divided into compact and standard cate- 
gories. This division was made subjectively in t h e  field 
by t h e  observer. Heavy trucks were categorized by number 
o f  axles. T h e  subdivisions resulted i n  eight vehicle types 
which are defined in Table V I I I- 3 .  

A l l  events were identified i n  t h e  field and recorded with 
the passby speeds in miles per hour. T h e  speeds were 
measured with a radar gun by t h e  observer beginning at a 
point approximately 400 feet ahead of t h e  point of passby, 
and ending just beyond t h e  point of passby. T h e  speed at 
tne point of passby was recorded. If t h e  speed changed 
m o r e  t h a n  3 m p h  I n  t h e  4 0 0 - f O O t  distance on level roads, 
the vehicle was assumed t o  be eccelerating or decelerating 
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TABLE V I I I - 3  

VEHICLE TYPES 

Vehicle FH WA-RD- I 
Type Desi gnat i  on D e f i n i t i o n / D e s c r i p t i o n  Designat ion 

Compact Auto 

Standard Auto 

Medium Truck 

3-Axle Truck 

4-Axle Truck 

5-Axle Truck 

>5-Axle Truck 

M i  scel  1 aneous 

Four c y l i n d e r s  - otherwise same 
as FHWA automobiles. 

Six o r  e i g h t  cy l i nde rs  - otherwise 
same as FHWA automobiles. 

Same as FHWA medium t rucks  inc ludes  
2-ax1 e , 6 - t i  r e  buses . 
Three ax les - otherwise same as 
FHWA heavy t rucks.  

Four ax les - otherwise same as 
FHWA heavy t rucks.  

F i v e  ax les  - otherwise same as 
FHWA heavy t rucks.  

More than f i v e  ax les  - otherwise 
same as FHWA heavy trucks. 

Vehicles no t  covered under types 
0-6. Example: motorcycles 

Auto 

Auto 

Medium Truck 

Heavy Truck 

Heavy Truck 

Heavy Truck 

Heavy Truck 

- 
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a n d  t h e  e v e n t  r e j e c t e d .  A g r a d u a l  3 mph s p e e d  c h a n g e  i n  
400 f e e t  a t  an a v e r a g e  s p e e d  o f  6 5  mph c o r r e s p o n d s  w i t h  an 

a c c e l e r a t i o n  o r  d e c e l e r a t i o n  o f  a p p r o x i m a t e l y  0.7 m p h / s e c  

(1.0 f t / s e c 2 ) .  

' c h a n g e  i n  t h e  l a s t  100 f e e t  b e f o r e  t h e  p o i n t  o f  p a s s b y ,  
w e r e  a s s e s s e d  s u b j e c t i v e l y  on  an  i n d i v i d u a l  b a s i s .  On 
g r a d e s ,  a s t r i c t e r  c r i t e r i o n  o f  1 mph maximum c h a n g e  i n  400 

f e e t  was u s e d  t o  e l i m i n a t e  t h e  c h a n c e  o f  s l o w  

d e c e l e r a t i o n .  

A b r u p t  c h a n g e s  i n  speed ,  s u c h  as  a 3 mph 

The v e h i c l e  o b s e r v e r  was p o s i t i o n e d  2 5  f e e t  f r o m  t h e  

c e n t e r l i n e  o f  t r a v e l  way a n d  150 f e e t  b e y o n d  t h e  p o i n t  o f  

p a s s b y .  T h i s  p o s i t i o n  was c h o s e n  t o  i n s u r e  a n  a c c u r a c y  
w i t h i n  1 mph o f  t h e  r a d a r  gun  r e a d i n g .  The  r a d a r  g u n  u s e s  

t h e  D o p p l e r  e f f e c t  a n d  i s  m o s t  a c c u r a t e  when v e h i c l e  

t r a v e l s  i n  t h e  same l i n e  w i t h  t h e  o b s e r v e r ,  a f e a t  t h a t ,  

o b v i o u s l y ,  c a n n o t  b e  a c h i e v e d  s a f e l y .  When n o t  i n  l ' n e  

w i t h  t h e  v e h i c l e ' s  p a t h ,  t h e  t r u e  speed ,  S t ,  c a n  be 

c a l c u l a t e d  f r o m ' t h e  a p p a r e n t  speed ,  Sa, b y  

w h e r e  fl i s  t h e  a n g l e  b e t w e e n  1 i .ne  o f  t r a v e l  a n d  l i n e  o f  
s i g h t  b e t w e e n  r a d a r  gun  a n d  t h e  t a r g e t  v e h i c l e .  A t  1 5 0  

f e e t  o r  m o r e  f r o m  t h e  p o i n t  o f  p a s s b y  a n d  n o  m o r e  t h a n  2 5  
f e e t  f r o m  t h e  c e n t e r l i n e ,  0 i s  s m a l l  e n o u g h  f o r  S t  t o  

a p p r o x i m a t e  Sa ( S t  - Sa <1 mph) .  

E n v i r o n m e n t a l  M e a s u r e m e n t s  a n d  C r i t e r i a  

One o f  t h e  o b j e c t i v e s  o f  t h i s  p r o j e c t  wzs t o  a t t e m p t  t o  
i s o l a t e  t h e  e f f e c t s  o f  w i n d  on  v e h i c l e  n o i s e  e m i s s i o n  

m e a s u r e m e n t s  and  n o i s e  m e a s u r e m e n t s  i n  g e n e r a l .  FHWA-OEP/  
HEV-78-l(9) - a n d  FHWA-DP-45-1R(4) - d o  not r e c o m m e n d  t a k i n g  
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n o i s e  measuremen ts  when w i n d  speeds  e x c e e d  1 9  k m / n r  (12 
mph). A l l  measurement  i n  t h i s  s t u d y  were  made a t  w i n d  

speeds  b e l o w  1 U  k n o t s  (11 .5  mph). 

Wind speeds  and d i r e c t i o n  were  m e a s u r e d  w i t h  a B e l f o r t  

anemometer  s e t  on  t o p  o f  a 7 - f O O t  s t a n d a r d  n e a r  t h e  i n s t r u -  

ment  o p e r a t o r  and  o b s e r v e r ,  a t  a d i s t a n c e  o f  a p p r o x i m a t e l y  
2 5  f e e t  f r o m  t h e  c e n t e r l i n e  o f  t h e  n e a r e s t  roadway.  The 
measuremen ts  w e r e  t a k e n  b e t w e e n  measured  e v e n t s  and gaps i n  
t r a f f i c  t o  a v o i d  t u r b u l e n c e  from p a s s i n y  v e h i c l e s .  

Wind speeds  w e r e  measured  t o  t h e  n e a r e s t  1 k n o t ,  and t h e n  

g r o u p e d  i n  t h r e e  w i n d  s p e e d  c l a s s e s .  The f o l l o w i n g  t a b l e  

shows t h e s e  c l a s s e s :  

Wind Speed Ranye Range Speed Used 
C l a s s  ( k n o t s )  ( W h )  (mph) 

0 
3 
6 

0-2.5 0-3 
2 . 5 - 5 . 5  3-5 
5.5-10 6-12 

0 
4.5 
9 

T h e  m i d p o i n t  speed  was l a t e r  u s e d  t o  compu te  c r o s s w i n d  
componen ts  90' t o  t h e  roadway.  

Wind d i r e c t i o n s  were  measured  t o  t h e  n e a r e s t  10' a z i m u t h .  
F o r  t h e  p u r p o s e  o f  t h i s  s t u d y ,  w i n d  d i r e c t i o n s  were  
o r i e n t e d  w i t h  0' w i n d  d i r e c t i o n s  b d o w i n g  p e r p e n d i c u l a r  t o  

t h e  roadway  f r o m  n o i s e  s o u r c e  t o  r e c e i v e r s  ( r o a d w a y  t o  
m i c r o p h o n e s ) .  See F i y u r e  VIII-9 f o r  c o m p l e t e  a z i m u t h  
o r i  e n t a t i  on. 
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CENTER LINE GF h VEHICLE TRAVEL 

OMIC. 4sc5 
( d i r e c t i o n  i n  which  I wind is blowing) 

F i g u r e  V I I I - 9  Wind D i r e c t i o n  O r i e n t a t i o n  

The c r o s s w i n d  componen ts  were  c a l c u l a t e d  l a t e r  b y  m i d p o i n t  
w i n d  speed x c o s  ( w i n d  d i r e c t i o n ) .  Examp le :  a w i n d  speed 

c l a s s  3 a t  250' d i r e c t i o n  w o u l d  r e s u l t  i n  a c r o s s  w i n d  com- 
p o n e n t  o f  4.5 mph x c o s  (250')=-1.5 mph. The m i n u s  s i g n  

means t h a t  t h e  c r o s s w i n d  component  i s  f r o m  r e c e i v e r s  ( m i c s )  
t o  s o u r c e  ( r o a d w a y ) .  The c r o s s w i n d  componen ts  t h u s  c a l c u -  
l a t e d  were  s u b d i v i d e d  i n t o  t h e  f o l l o w i n g  component  
i n t e r v a l s :  

6 t o  1 2  mph 
3 t o  6 mph 

- 3  t o  +3 mph 
- 6  t o  - 3  mph 

- 1 2  t o  - 6  mph 

These i n t e r v a l s  w e r e  l a t e r  u s e d  t o  a n a l y z e  t h e  e f f e c t s  o f  

w i n d  on n o i s e  l e v e l s  a t  t h e  r e c e i v e r s .  

O t h e r  i m p o r t a n t  e n v i r o n m e n t a l  c r i t e r i a  were  90% o r  g r e a t e r  
r e l a t i v e  h u m i d i t y  and w e t  pavement .  N o  measuremen ts  were  
a t t e m p t e d  u n d e r  e i t h e r  c o n d i t i o n .  
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I f  measurements had been made i n a d v e r t e n t l y  d u r i n g  any o f  
t h e  d e s c r i b e d  adver se  envi ronmenta l  c r i t e r i a ,  q u a l i t y  "0" 
would have been as s igned  t o  t h e  e v e n t s  a n d  t h e  measurements 
would have been r e j e c t e d .  No r e j e c t i o n s ,  however, were 
n e c e s s a r y  f o r  env i ronmenta l  r e a s o n s .  

Measurement P rocedures  

A f t e r  s u r v e y i n g  t h e  s i t e  a n d  l a y i n g  o u t  t h e  mic l o c a t i o n s ,  
t h e  i n s t r u m e n t s  were s e t  u p  i n  accordance  w i t h  t h e  t y p i c a l  
se tups d i s c u s s e d  p r e v i o u s l y  ( F i g u r e s  V I - 1 ,  V I I I - 1  a n d  
V I I I- 2 ) .  The SLM's were s e t  on ' ' A "  weigh ted ,  a n d  " f a s t "  
r e sponse .  F a s t  r e sponse  a f f e c t s  t h e  D C  o u t p u t  t o  which t h e  
d a t a l o g g e r  was connected .  The SLM's /da ta logger  and S L M / G L R  
system w a s  t h e n  t u r n e d  on and f i e l d  c a l i b r a t e d .  T h i s  p r o -  
c e d u r e  r e q u i r e d  2 p e r s o n s ,  one t o  p l a c e  a c a l i b r a t o r  o n  
each mic and one t o  read  t h e  d a t a l o g g e r  and a d j u s t  t h e  G L R .  
SLM's were a d j u s t e d  t o  t h e  c a l i b r a t o r  v a l u e  read  on t h e  
d a t a l o g g e r .  T h e  G L R ,  hooked u p  t o  t h e  A C  o u t p u t  c f  mic 2 
SLM was t h e n  a l s o  a d j u s t e d  t o  t h e  v a l u e  a f t e r  t h e  SLM 
ad jus tmen t .  T h i s  p rocedure  insured a system c a l i b r a t i o n  
i n c l u d i n g  t h e  d a t a l o g g e r  and G L R  r a t h e r  t h a n  t h e  SLM. 
Because of t h e  s e p a r a t i o n  between mics/SLM's a n d  d a t a -  
l o g g e r ,  r a d i o s  were r e q u i r e d  f o r  communication. F i e l d  
c a l i b r a t i o n  was performed a f t e r  power was t u r n e d  on and 
i n s t r u m e n t s  warmed u p .  I t  was checked a g a i n  b e f o r e  power 
was t u r n e d  o f f .  Once t h e  system was t u r n e d  on and C a l i -  
b r a t e d ,  t h e  power was u s u a l l y  not  t u r n e d  o f f  u n t i l  t h e  end 
o f  t h e  day.  W i t h  few e x c e p t i o n s ,  t h e  end- of- day c a l i b r a -  
t i o n  check was w i t h i n  0 .2- 0 .3  dBA o f  t h e  v a l u e s  a t  t h e  
beg inn ing  of t h e  d a y .  The d i f f e r e n c e s  never  exceeaed 0 .5  
dBA.  
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A f t e r  c a l i b r a t i o n ,  t h e  i n s t r u m e n t  o p e r a t o r  and v e h i c l e  
o b s e r v e r  t o o k  up p o s i t i o n s  a p p r o x i m a t e l y  1 5 0  f e e t  beyond 

t h e  p o i n t  o f  p a s s b y  and 25 f e e t  f r o m  c e n t e r l i n e ,  and began 
s e l e c t i n g  p o t e n t i a l  e v e n t s .  S e l e c t i o n  o f  a l i k e l y  e v e n t  

was u s u a l l y  made as t h e  v e h i c l e  a p p r o a c h e d  t h e  4 0 0 - f o o t  

m a r k e r  ( t r a f f i c  c o n e )  u s e d  f o r  e s t i m a t i n g  t h e  min imum 

v e h i c l e  s e p a r a t i o n  d i s t a n c e .  A t  t h e  t i m e  t h e  t a r g e t  
v e h i c l e  p a s s e d  t h e  4 0 0 - f o o t  m a r k e r ,  t h e  i n s t r u m e n t  man 
a c t i v a t e d  t h e  GLR c o n n e c t e d  t o  SLM and m i c  2. A t  t h e  same 
t i m e ,  t h e  v e h i c l e  o b s e r v e r  began  m o n i t o r i n g  t h e  t a r g e t  

v e h i c l e  speed  w i t h  t h e  r a d a r  gun. A p p r o x i m a t e l y  200 f e e t  

f r o m  t h e  p o i n t  o f  p a s s b y  t h e  d a t a l o g g e r  was a c t i v a t e d  b y  

t h e  i n s t r u m e n t  o p e r a t o r .  When t h e  t a r g e t  v e h i c l e  r e a c h e d  
t h e  p a s s b y  p o i n t ,  t h e  o b s e r v e r  n o t e d  and r e c o r d e d  t h e  

v e h i c l e ' s  speed  and i d e n t i f i c a t i o n .  A s h o r t  t i m e  a f t e r  t h e  
v e h i c l e  had passed  t h e  i n s t r u m e n t  o p e r a t o r  and o b s e r v e r  
p o s i t i o n s ,  t h e  d a t a l o g g e r  and t h e  GLR w e r e  d e a c t i v a t e d .  
The o b s e r v a t i o n s  were  a l l  marked  w i t h  e v e n t  numbers.  Good 

c o m m u n i c a t i o n s  needed t o  be  m a i n t a i n e d  b e t w e e n  t h e  o b s e r v e r  

and t h e  i n s t r u m e n t  o p e r a t o r  t o  a v o i d  e v e n t  numbers g e t t i n g  

o u t  o f  p h a s e  b e t w e e n  t h e  d a t a l o g g e r  p r i n t o u t ,  GLR c h a r t  and 
t h e  v e h i c l e  o b s e r v e r  s h e e t .  Wind speeds  and w i n d  d i r e c -  

t i o n s  w e r e  o b s e r v e d  b y  t h e  i n s t r u m e n t  o p e r a t o r  be tween  

e v e n t s .  F r e q u e n t  o b s e r v a t i o n s  g u a r a n t e e d  d e t e c t i o n  o f  w i n d  
s h i f t s .  I f  e i t h e r  w i n d  speed  o r  w i n d  d i r e c t i o n  changed,  
t h e  e v e n t  number and t h e  new w i n d  d a t a  were  r e c o r d e d .  

R e l a t i v e  h u m i d i t y  measuremen ts  were  t a k e n  o n l y  when t h e r e  
was u n c e r t a i n t y  t h a t  t h e  90% c r i t e r i o n  c o u l d  b e  met,  f o r  
example ,  i n  f o g .  

F ' g u r e s  VIII-10 t h r o u g h  VIII-15 show examp les  o f  a v e h i c l e  
o b s e r v a t i o n  s h e e t ,  GLR c h a r t ,  d a t a l o g g e r  p r i n t o u t  and s i t e /  
e n v i r o n m e n t a l  d a t a  s h e e t .  
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Figure VIII-20 Exznple Of Vehicle Observstion Sheet 
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Figure VIII-11 B a c k s i d e  o f  V e h i c l e  Observation Sheet 
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Figure VIII-12 Example 
Of Crzphic Level Recorder 
Trace 
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IX. DATA P R O C E S S I N G  OF M E A S U R E M E N T  R E S U L T S  

Input and Merqing of Data 

During fieold measurements, data were recorded on four 
different charts or forms: G L R  chart, vehicle observation 
sheet, datalogger printout and environmental data sheet. 
A n  interactive computer program named " V E N O "  was designed 
t o  allow separate input of t h e  various d a t a  sources at 
different times and merge them into one masterfile b y  site 
and event number. In addition t o  merging the data, " V E N O "  
incorporated many options such as listing selected data 
from t h e  master f i l e  and performing statistical analyses. 
There were four input options:, G L R  data, vehicle ( V E H )  
data, datalogger ( D / L )  data, and environmental ( E N V )  data.. 
The required inputs f o r  each o f  t h e  options were: 

. 

G L R  Data Input 

'site number 
'event number 
'event quality code: 

0 = rejected d u e  t o  contamination 

1 = valid peak, 6-9 dBA above background 
2 = valid peak, 10 d B A  or more above 

or any other reason( s )  

background 
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VEH D a t a  I n p u t  

' s i t e  number 
'event number 
'event  q u a l i t y  code: 

0 = r e j e c t e d  due t o  contamination 
or any o the r  reason(  s) 

1 = event  accepted 
' veh i c l e  type  ( 0 - 7 )  
' veh ic le  speed ( m p h )  

D/L Data I n p u t  

' s i t e  number 
'mic numbers used 
'event number 
"event  q u a l i t y  code: 

0 = r e j e c t e d  due t o  ope ra to r  e r r o r ,  

1 = event  accepted 
malfunct ion or any o ther  reason(  s) 

' m a x i m u m  no ise  l eve l  measured b y  each mic 

E N V  D a t a  I n p u t  

" s i t e  n u m b e r  
"da t e  measured 
'event number 
'event q u a l i t y  

0 = r e j e c t e d  d u e  t o  adverse environmental 
c o n d i t i o n ( s )  o r  a n y  o the r  r e a s o n ( s )  

1 = event  accepted 
' w i n d  speed 
" w i n d  angle 
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7 
7 
7 
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3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3b 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
+8 
49 
50 
Sl 
52 
53 
54 
55 
56 
57 
S8 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
59 
70 

a 

2 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1.1 
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
O l l i  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 2 1  
0 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 ! 1 1  
f i i t  
2 1 1 1  
2 l I l  
2 1 1 1  

3 
3 
3 
3 
I 
3 
3 
3 
3 
3 
3 
0 
0 
3 
3 
3 
3 
3 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
S 
3 
3 
3 
S 
3 
3 
3 
0 
0 
0 
0 
0 
0 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

0 6.0 
0 0.0 
0 0.0 

116 0.0 
110 0.0 
110 -1.5 
110 -1.5 
110 -1.5 
110 -1.5 
110 -1.5 
110 -1.5 
110 -1.5 
110 -1.5 
110 -1.5 

0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0 .0  
0 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0 .0  
90 0.0 
90 0.0 
90 0.0 
90 0.0 

90 0 .0  
90 0 .0  
90 0 . 0  
90 0 .0  
90 0 . 0  

90 1.0 
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X .  D A T A  A N A L Y S E S  A N D  RESULTS 

A n a l y s e s  

The f o l l o w i n g  g e n e r a l  a n a l y s e s  w e r e  p e r f o r m e d  on t h e  d a t a :  

' D e v e l o p i n g  speed  d e p e n d e n t  e m i s s i o n  l e v e l s  f o r  compac t  
a u t o s ,  s t a n d a r d  a u t o s ,  medium t r u c k s ,  t h r e e - ,  f o u r - ,  and 

f i v e - a x l e  h e a v y  t r u c k s  on l e v e l  r o a d s  and c o m b i n i n g  
e m i s s i o n  l e v e l s  t h a t  w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .  

' E x a m i n i n g  e f f e c t s  o f  h a r d  and s o f t  s i t e s  on  e m i s s i o n  
l e v e l s  a t  t h e  50- fOOt  r e f e r e n c e  d i s t a n c e ,  and  t h e  p o i n t  

s o u r c e  d r o p - o f f  r a t e s  i n  t h e  n e a r  and f a r  f i e l d s  b y  v e h i c l e  

g roup .  These  a n a l y s e s  were  p e r f o r m e d  on l e v e l  r o a d s  d a t a  

o n l y .  

'Exami n i  n g  g e o g r a p h i  c a l  d i f f e r e n c e s  i n  e m i s s i o n  1 eve1 s 
f o r  t w o  r e g i o n s  d e s i g n a t e d  n o r t h e r n  and s o u t h e r n  

C a l i f o r n i a .  These  a n a l y s e s  w e r e  p e r f o r m e d  on l e v e l  r o a d s  

d a t a  o n l y .  

' E x a m i n i n g  e f f e c t s  o f  w i n d  o n  e m i s s i o n  l e v e l  
measuremen ts .  These a n a l y s e s  w e r e  p e r f o m e d  on l e v e l  r o a d s  
d a t a  o n l y .  

' D e v e l o p i n g  speed  d e p e n d e n t  e m i s s i o n  l e v e l s  f o r  heavy  
t r u c k s  t r a v e l i n g  a t  s u s t a i n e d  speeds  on g r a d e s  b e t w e e n  +3% 
and + 7 $ .  

'Compar ing  o b s e r v e d  s p e e d  d i s t r i b u t i o n s  on g r a d e s  w i t h  
t y p i c a l  speed  d i s t r i b u t i o n s  and d e v e l o p i n g  " d e f a u l t "  h e a v y  
t r u c k  g r a d e  e m i s s i o n  l e v e l s  b a s e d  on t h e s e .  

x - 1  



A l l  a n a l y s e s  p r e s e n t e d  i n  t h i s  r e p o r t  .assume t h a t  t h e  d a t a  
a t  each  s i t e  and w i t h i n  each  speed  c l a s s  has a G a u s s i a n  

( n o r m a l  ) d i s t r i b u t i o n .  T h i s  was s t a t i s t i c a l l y  t e s t e d  w i t h  

C h i - s q u a r e d  t e s t s  (==0.05). A l t h o u g h  i n  mos t  cases  t h e  

t e s t s  m a r g i n a l l y  r e j e c t e d  t h e  h y p o t h e s e s  t h a t  t h e  d a t a  were  
n o r m a l l y  d i s t r i b u t e d ,  t h e s e  r e j e c t i o n s  w e r e  caused  b y  
a n o m a l i e s  i n  a f e w  d a t a  p o i n t s .  
t h e  d a t a  showed a s t r o n g  t e n d e n c y  t o w a r d s  n o r m a l c y .  

W i t h o u t  t h e s e  a n o m a l i e s ,  

E m i s s i o n  L e v e l s  By V e h i c l e  Type  - L e v e l  Roads 

C o m p u t a t i o n  o f  t h e  mean e n e r g y  e m i s s i o n  l e v e l s  was p e r -  
f o r m e d  b y  c o m p u t e r  u s i n g  t h e  p r e v i o u s l y  m e n t i o n e d  " V E N O "  

prog ram.  The p r o g r a m  compu tes  e m i s s i o n  l e v e l s  b y  t h e  t w o  
me thods  d e s c r i b e d  i n  F H W A - O E P / H E V - 7 8 - l ( 9 ) .  - 

The f i r s t  me thod  o f  c o m p u t a t i o n  i s  t h e  c u r v e  f i t t i n g  me thod  

u s i n g  t h e  e x p r e s s i o n  L m  = A + 0 .115(Sy) '  + B L o g  ( M P H )  

f o r  each  v e h i c l e  t y p e ,  where :  

Lz i s  t h e  e n e r g y  mean e m i s s i o n  l e v e l  

A and B a r e  t h e  y - i n t e r c e p t  and s l o p e ,  r e s p e c t i v e l y  i n  t h e  
1 i n e a r  r e g  r e s s i  on e q u a t  i on. 

S y  is t h e  s t a n d a r d  e r r o r  o f  y on  Log  X .  

The c u r v e  f i t t i n g  f o r m  was d e r i v e d  f r o m  t h e  g e n e r a l  
r e 1  a t i  o n s h i p :  

LDE = L g  + . 1 1 5 ( 0 ) *  where :  

L E  i s  t h e  e n e r g y  mean sound l e v e l  o f  a s o u r c e  
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Lc i s  t h e  m e a s u r e d  mean sound  l e v e l  o f  a s o u r c e  

0 i s  t h e  s t a n d a r d  d e v i a t i o n  computed f r o m  t h e  sound  l e v e l  
me as u remen t s . 
The a b o v e  g e n e r a l  r e l a t i o n s h i p  assumes a n o r m a l  
d i s t r i b u t i o n  o f  t h e  s o u n d  l e v e l s .  

The s e c o n d  me thod  u s e d  b y  " V E N O "  i s  t h e  c o m p u t a t i o n  o f  t h e  
e n e r g y  mean sound  l e v e l  o f  each v e h i c l e  t y p e  i n  each  s p e e d  

c l a s s .  

2 
I n s t e a d  o f  u s i n g  t h e  r e l a t i o n s h i p :  

a c t u a l  e n e r g y  a v e r a g i n g  was p e r f o r m e d  by t h e  c o m p u t e r .  

S p o t  c h e c k s  c o n f i r m e d  c l o s e  ag reemen t  b e t w e e n  t h e  t w o  

Lm = L a  t . 115 (C)  , 

m e t h o d s  o f  e n e r g y  a v e r a g i n g .  

The c u r v e  f i t t i n g  m e t h o d  was u s e d  t o  d e v e l o p  t h e  i n d i v i d u a l  
v e h i c l e  t y p e  e n e r g y  mean n o i s e  em!ss ion  s p e e d  c u r v e s  f o r  

t h e  r e f e r e n c e  d i s t a n c e  o f  50 f e e t ,  shown i n  F i g u r e s  X-1 

t h r o u g h  X-5. A d d i t i o n a l  p l o t s ,  i n c l u d i n g  95% c o n f i d e n c e  
bands ( i n t e r v a l s )  f o r  t h e  c u r v e s  a r e  shown i n  A p p e n d i x  D. 
I n  a l l  p l o t s  LOE i s  i d e n t i c a l  t o  Lm. 

F i g u r e  X-1 shows a c o m p a r i s o n  o f  compac t  v s  s t a n d a r d  a u t o ,  
( t y p e  0 v s  t y p e  1 v e h i c l e s )  e n e r g y  mean e m i s s i o n  l e v e l s  vs  

speed,  and r e s p e c t i v e  r e g r e s s i o n  e q u a t i o n s .  The d a t a  

' n c l u d e d  a l l  s i t e s  and q u a l i t y  o f  e v e n t s  was a t  l e a s t  1 i n  
t h e  f o u r  c a t e g o r i e s :  G L R ,  V E H ,  D/L  and ENV.  The c u r v e s  
i n d i c a t e  t h a t  compact  a u t o  ( 4 - c y l i n d e r )  e m i s s i o n  l e v e l s  a r e  

. b e t w e e n  1.2 dBA a t  25 mph and 1.5 dBA a t  65  mph l o w e r  t h a n  

s t a n d a r d  a u t o m o b i l e s  ( 6  o r  8 c y l i n d e r s ) .  The r e a s o n s  f o r  

t h i s  d ' f f e r e n c e  a r e  u n c l e a r ,  b u t  i t  i s  s u s p e c t e d  t h a t  t h e  
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FIGUQE X - 1  
CALIFORNIA VEHICLE NOISE EMISSIONS 

LOE VS. SPEED 

ALL SITES 
MIC.92 HT-SFT. DIST-SOFT. 

VEH . TYPE: AUTO-COMP LOE-6+37.79*LOG (MPH) 
VEH . TYPE: AUTO-STD LOE=6.28+38.47*LOG (MPH) 
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FICUQE X - 2  
CALIFORNIA VEHICLE NOISE EMISSIONS 

. L O €  VS. SPEED 

. _  ALL SITES - - 
MIC.12 HT-SFT. DIST-SOFT. 

VEH. TYPE ALL AUTOS LOE-5.21+38.83*LOG (MPH) - 
...moo. VEH. TYPE= FHWA AUTOS .-LOE-5.5+38.i*LOG(MPH) 
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FICURf X - 3  
CALIFORNIA VEHICLE NOISE EMISSIONS 

LOE VS. SPEED 

ALL SITES 
MIC. #2 Hf-SFT. DIST-50FT. 

- VEH. TYPE: MEDIUM TRUCKS LOE=35.34+25.59*LOG(MPH) 
VEH . TYPE: FHWA MT LOE=23.4+33. WLOG (MPH) --m- 
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FIGURE X - 4  
CALIFORNIA VEHICLE NOISE EMISSIONS 

LOE VS. SPEED 

.. .. - ALL SITES 
M 1 C . W  HT-SFT. DIST-5OFT. 
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FIGURE X- 5  
CALIFORNIA VEHICLE NOISE EMISSIONS 

LO€ VS. SPEED 

ALL SITES . - .  
MIC.$2 HT-SFT. DIST-SOFT. 

VEH . TYPE: ALL HT LOE-50.37+19 . i8*LOG (MPH) 
VEH . TYPE: FHWA HT LOE-43.6+24 . S*LOG (MPH) 
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compac t  c a r  f l e e t  c o n t a i n s  more  l a t e r  mode l  c a r s  w i t h  
b e t t e r  m u f f l e r s  t h a n  t h e  s t a n d a r d  c a r  f l e e t .  

B e c a u s e  o f  t h e  d i v e r s i t y  i n  t h e  s i x t e e n  s i t e s  and t h e  

r e a s o n a b l e  a s s u m p t i o n  t h a t  no b i a s  was p r e s e n t  t o w a r d  

s e l e c t i o n  o f  e i t h e r  c o m p a c t  o r  s t a n d a r d  a u t o  e v e n t s ,  i t  may 
b e  s a f e  t o  assume t h a t  t h e  r a t i o  o f  s a m p l e d  compac t  vs  
s t a n d a r d  a u t o s  i s  r e p r e s e n t a t i v e  o f  t h e  s t a t e ' s  r a t i o .  A 

c o m b i n e d  compac t  and s t a n d a r d  a u t o  e m i s s i o n  c u r v e  i s  
t h e r e f o r e ,  a good a p p r o x i m a t i o n  f o r  a l l  a u t o s ,  e s p e c i a l l y  

s i n c e  t h e  d i f f e r e n c e s  b e t w e e n  t h e  t w o  a r e  s m a l l .  

A comb ined  compac t  and s t a n d a r d  a u t o  c u r v e  f o r  C a l i f o r n i a  
i s  shown i n  F i g u r e  X- 2  i n  c o m p a r i s o n  w i t h  t h e  FHWA c u r v e .  
E x a m i n a t i o n  o f  b o t h  c u r v e s  i n d i c a t e s  t h a t  t h e  C a l i f o r n i a  

c u r v e  i s  f r o m  0.7 dBA a t  25 mph t o  1.0 dBA a t  65 mph h i g h e r  

t h a n  t h e  FHWA c u r v e  ( p r o j e c t e d  down t o  25 mph and up t o  6 5  

mPh 1. 

F i g u r e  X-3 shows C a l i f o r n i a ' s  medium t r u c k  ( v e h i c l e  t y p e  2 )  

c u r v e  i n  c o m p a r i s o n  w i t h  FHWA's c u r v e  f o r  t h e  speed  r a n g e  
or' 25 t o  65 mph. A g a i n ,  a l l  s i t e s  w e r e  i n c l u d e d  and a l l  
medium t r u c k  e v e n t s  o f  a t  l e a s t  q u a l i t y  1 were  u s e d  t o  
d e v e l o p  t h e  c u r v e .  The C a l i f o r n i a  c u r v e  i s  f r o m  0.3 dBA 
h i g h e r  a t  25  mph t o  3.2 dBA l o w e r  a t  65 mph. 

F i g u r e  X-4 i l l u s t r a t e s  a c o m p a r i s o n  o f  3- , 4- ,  and 5 - a x l e  
t r u c k s  ( v e h i c l e  t y p e s  3,  4 and 5 )  f r o m  d a t a  g a t h e r e d  a t  a l l  
s i x t e e n  s i t e s .  Because  o f  t h e  c l o s e  a g r e e m e n t  b e t w e e n  t h e  
t h r e e  c u r v e s ,  t h e y  were  c o m b i n e d  i n t o  one c u r v e  shown i n  
c o m p a r i s o n  w i t h  t h e  FHWA c u r v e  ( p r o j e c t e d  up and down) f o r  

heavy  t r u c k s .  T h e r e  a r e  v e r y  f e w  6-  o r  more  a x l e  t r u c k s  

( t y p e  6 v e h i c l e s )  i n  C a l i f o r n i a .  O n l y  1 p a s s b y  was 
measured  i n  t h a t  c a t e g o r y .  
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Recently, however, as part o f  an FHWA truck test o f  three 
long truck configurations, seven 55 mph passbys of a seven- 
axle, three- trailer truck were measured at 50 feet, two of 
which were on 4% and 6% grades and f i v e  on level roads.. 
The limited d a t a  suggested that t h e r e  is n o  difference 
between this configuration and other heavy trucks. 

T h e  combined heavy truck curve for California is from 0.8 
dBA at 25 mph t o  3.1 dBA at 65 mph lower than t h e  FHWA 
curve. 

T y p e  7 vehicles (miscellaneous, such as motorcycles, etc.) 
also made u p  a very small portion of t h e  observed vehicle 
population. T h e y  were not numerous enough t o  j u s t i f y  
separate emission level curves as additional vehicle 
yroups. 

The preceding analyses indicate that t h e  vehicle categories 
defined in FHWA-RD-77-108(3) - provide enough resolution t o  
define vehicle emission levels in California. Neither 
subdivision o f  these groups n o r  additional groups appear 
necessary. T a b l e  X-1 summarizes regression statistics for 
the three major yroups. . 
The emission levels for t h e  t h r e e  vehicle groups were also 
plotted b y  energy mean noise levels f o r  each speed class at 
50 feet. Figure X-6 through X-8 shows t h e  computer- gener- 
ated plots in cornparison with t h e  curve fitting method 
plots shown in Figure X- 2 ,  X- 3 ,  and X-5. 

T h e  computed values are shown in t h e  "VENO"-generated 
printouts i n  Appendix E, f o r  autos, medium trucks and heavy 
trucks. 

x - 1 0  



TABLE X - 1  

CALIFORNIA VEHICLE N O I S E  
E M I S S I O N  LEVELS 

SUMMARY OF R E G R E S S I O N  STATISTICS 
FOR THE THREE VEHICLE GROUPS 

AT REFERENCE D I S T A N C E  OF 50 FEET 

AUTOS 

R e g r e s s i o n  E q u a t i o n  ( M e a n ) :  
R e g r e s s i o n  E q u a t i o n  ( E n e r g y  Mean) :  
Number o f  O b s e r v a t i o n s :  
S t d .  E r r o r  o f  Y on L o g  ( X ) :  
I n d e x  o f  D e t  e r m i  n a t i o n  : 
C o e f f .  o f  C o r r e l a t i o n :  
F - R a t i o  ( C a l c u l a t e d ) :  
‘ - R a t i o  (‘1, n - 2 , 0 . 0 5 )  : 

4 . 3 + 3 8 . 8  LOG(MPH) 
5 . 2 + 3 8 . 8  LOG(MPH) 
1 2 6 3  
2 . 8 1  
0 . 5 6  
0 . 7 5  
1 6 0 9 . 1  
3 . 8  

M E D I U M  T R U C K S  

R e g r e s s i o n  E q u a t i o n  ( M e a n ) :  3 4 . 4 + 2 5 . 6  LOG(MPH) 
R e g r e s s i o n  E q u a t i o n  ( E n e r g y  M e a n ) : .  3 5 . 3 + 2 5 . 6  LOG(MPH) 
Number o f  O b s e r v a t i o n s :  3 1 7  
S t d .  E r r o r  o f  Y on LOG(X):  2 . 8 3  
I n d e x  o f  D e t e r m i n a t i o n :  0 . 4 2  
C o e f f .  o f  C o r r e l a t i o n :  0 . 6 5  
F - R a t i o  ( C a l c u l a t e d )  2 2 9 . 2  
F-R a t  i 0 (.‘I, n - 2,o. 05 : 3 . 9  

H E A V Y  TRUCKS 

R e g r e s s i o n  E q u a t i o n  ( M e a n ) :  
R e g r e s s i o n  E q u a t i o n  ( E n e r g y  Mean) :  
Number o f  O b s e r v a t i o n s :  
S t d .  E r r o r  o f  Y on LOG ( X ) :  
I n d e x  o f  D e t e r m i n a t i o n :  
C o e f f .  o f  C o r r e l a t i o n :  
F - R a t i o  ( C a l c u l a t e d ) :  
‘ - R a t i o  ( ‘1, n-2,o. 05 : 

4 9 . 5 + 1 9 . 2  LOG(MPH) 
5 0 . 4 + 1 9 . 2  LOG(MPH) 
1 1 5 4  
2 . 6 8  
0 . 2 9  
0 . 5 3  
4 5 9 . 7  
3 . 8  
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FIGURE X - 6  
CALIFORNIA VEHICLE NOISE EMISSIONS 

L O €  VS. SPEED 

VEHICLE TYPE: A L L  AUTOS 
M I C  . ii2 HT-SFT . DIST-SOFT . 

...-.a ALL SITES LOE=5.2l+38.63*LOG(MPH) 
ALL SITES SPEED CLASS MEAN DATA - 
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FI CURE 'X-7 
CALIFORNIA VEHICLE NOISE EMISSIONS 

LOE VS. SPEED 

VEHICLE TYPE:MEDIUM TRUCKS 
MIC. #2 HT-5fT . DIST-CjOFT. 

AtL SITES LOE=35.34+25.59*LOG (MPH) 
ALL SITES SPEED CLASS MEAN DATA 
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FIGUQE X - 8  
CALIFORNIA VEHICLE NOISE EMISSIONS 

LOE VS. SPEED 

VEHICLE TYPE= HEAVY TRUCKS 
M 1 C . H  HT-5FT. DIST-SOFT. 

ALL SITES LOE-50.37+1S.iB*L06(MPH) 
ALL SITES 

..-HI. 

SPEED CLASS MEAN DATA - 
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The p l o t s  show t h e  i n h e r e n t  d i f f e r e n c e s  o f  t h e  t w o  me thods  

o f  c a l c u l a t i n g  t h e  e m i s s i o n  l e v e l s .  The c u r v e  f i t t i n g  
me thod  p r o d u c e s  a smoo th  l i n e  o f  b e s t  f i t  t h r o u g h  a l l  d a t a  

p o i n t s ,  i g n o r i n g  d e v i a t i o n s  p o s s i b l y  c a u s e d  b y  v e h i c l e  

o p e r a t i o n s  i n  l o w ,  medium, and h i g h  g e a r s .  

The e n e r g y  mean d a t a  b y  s p e e d  c l a s s ,  however ,  do  show t h e s e  

d e v i a t i o n s  w i t h i n  d i s c r e t e  i n t e r v a l s  d e f i n e d  b y  t h e  speed 

c l  a s s e s .  

F i g u r e  X-6 shows t h e  p l o t s  f o r  a u t o s .  N o t e  t h a t  t h r e e  
d e v j a t i o n s  f r o m  t h e  r e g r e s s i o n  l i n e  e x i s t  f o r  t h e  d a t a  

p l o t t e d  b y  speed  c l a s s e s .  The f i r s t  d e v i a t i o n  o f  a b o u t  2 
t o  3 dBA c e n t e r s  a t  a b o u t  23 mph ( s p e e d  c l a s s  o f  (25 mph) ,  

and 27 mph ( s p e e d  c l a s s  r a n g e  o f  25 t o  38 mph) ,  w h i l e  t h e  

second  and t h i r d  d e v i a t i o n s  o f  0.6 and 1.3 dBA c e n t e r  a t  

46.5 and 51 mph (45 t o  48 mph and 49 t o  52 mph speed 

c l a s s e s ) ,  r e s p e c t i v e l y .  The d e v i a t i o n s  a t  2 3  and 37 mph 

were  c a u s e d  b y  o n l y  n i n e  d a t a  p o i n t s  ( s e e  T a b l e  V I I I - 1  i n  

C h a p t e r  V I I I ,  F i e l d  M e a s u r e m e n t s )  and d i d  n o t  p r o v e  

s i g n i f i c a n t  when s u b j e c t e d  t o  a s t a t i s t i c a l  " t " - t e s t ,  

a=0.05(14). - 
The d e v i a t i o n s  of 0.6 and  1.3 dBA a t  46.5 and 51 mph were  
j u d g e d  t o  be  t o o  s m a l l  t o  be  c o n s i d e r e d  s i g n i f i c a n t .  The 

r e g r e s s i o n  l i n e  i n  F i g u r e  X-2 t h e r e f o r e  a d e q u a t e l y  
r e p r e s e n t s  t h e  C a l i f o r n i a  a u t o  p o p u l a t i o n .  

The medium t r u c k  p l o t s  ( F i g u r e  X- 7 )  showed t h e  same t r e n d  

a t  t h e  l o w  end o f  t h e  c u r v e .  The e n e r g y  means f o r  t h e  

s p e e d - c l a s s e s  w e r e  above  t h e  r e g r e s s i o n  l i n e  b e t w e e n  2 6  rnph 
and 4 1  mph ( o n l y  one  d a t a  p o i n t  a t  2 2  mph c a u s e d  t h e  s h a r p  

d i p  a t  t h e  e x t r e m e  e n d ) ,  and b e l o w  t h e  r e g r e s s i o n  l i n e  
b e t w e e n  41 and 5 1  mph. From 5 1  mph t o  65 rnph d e v i a t i o n s  
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from t h e  regression line were very small. Table V I I I - 1  i n  
Chapter V I I I ,  Field heasurement indicated that there was 
adequate data within each speed class for medium trucks 
only at speeds above 48 mph (beginning with 49 to 5 2  mph 
speed c l a s s ) ,  where deviations from t h e  regression line are 
small. When t h e  energy means by speed class were coinpared 
statistically with t h e  energy mean regression line, only 
the data at 34.1 mph and 46.3 mph proved t o  be signifi- 
cantly different (significance level 0.05) when subjected 
to a Student's t'tt'-test(14). - Since medium truck emission 
level contribution to total noise levels is relatively 
small, no refinement was made t o  t h e  energy mean regression 
line. 

The heavy truck plots of energy means by speed class 
(Figure X- 8)  showed generally good agreement with the 
regression line, except at the lower and upper end o f  the 
line. At t h e  upper end t h e  deviation was caused by t h e  
energy mean of the >64 mph speed class centered at 66.8 
m p h ,  beyond t h e  practical 65 mph limit. This deviation was 
therefore ignored. T h e  deviation of t h e  energy mean of t h e  
61 to 64 mph speed class was only 0.4 dBA, an insignificant 
amount. 

At the lower end of the regression line, t h e  energy means 
for speed classes 25 t o  28 mph and 29 to 32 mph were 
significantly higher than t h e  regression line by 1.4 and 
1.7 d B A  respectively o r  an average of 1.55 dBk. The two 
energy means were submitted t o  a "t" test(l4) to determine 
whether they were significantly different from the 
regression line. T h e  n u l l  hypothesis was: 

- .  

- Ho: Y = p, i n  which: 
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- 
Y i s  t h e  e n e r g y  mean e m i s s i o n  l e v e l  f o r  t h e  a v e r a g e  

speed  o f  t h e  speed  c l a s s  o f  i n t e r e s t  and, IJ i s  t h e  e n e r g y  
mean e m i s s i o n  l e v e l  c a l c u l a t e d  f r o m  t h e  r e g r e s s i o n  e q u a t i o n  
f o r  t h e  same speed.  

The ” t ”  s t a t i s t i c  was c a l c u l a t e d  f r o m  

J 

n = number o f  s a m p l e s  t o  d e r i v e  v, and 

S = s t a n d a r d  d e v i a t i o n  o f  t h o s e  samp les .  

The Ho  was r e j e c t e d  when t ( c a l c ) > t ( a ; n - l ) .  
The l e v e l  o f  s i g n i f i c a n c e  a was s e t  a t  0.05. 

F o r  t h e  25 t o  28 mph s p e e d  c l a s s  c e n t e r e d  a t  27 .1  mph t h e  

f o l l o w i n g  s t a t i s t i c s  were  d e r i v e d :  

- 
IJ = 7 7 . 9  dBA Ho: Y = F! 

= 7 9 . 5  dBA 

n = 18 

S = 3.4 dBA 

t ( c a l c u 1 a t e d )  = 2 .02  
t ( 0 . 0 5 ; 1 7 )  = 1 0 7 4  
R e j e c t  Ho. 

C o n c l u s i o n :  T h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  7 
and p a t  2 7 . 1  mph. 

The s t a t i s t i c s  f o r  c o m p a r i s o n  o f  t h e  e n e r b y  mean o f  t h e  29 

t o  32  mph speed c l a s s  ( c e n t e r e d  a t  3 0 . 5  mph) and t h e  
r e g r e s s i o n  l i n e  were :  
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1-1 = 78.9 dBA 

= 80.6 dBA 

Ho :  7 = IJ 

n = 37 

s = 3.5 

t ( c a l c u 1 a t e d )  = 2.96 

t (0 .05 ;36 ) .  = 1.69 
R e j e c t  Ho.  

C o n c l u s i o n :  T h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  
and LI a t  30.5 mph. 

Because  o f  t h e  i m p o r t a n c e  o f  h e a v y  t r u c k  n o i s e  e m i s s i o n  
l e v e l s  i n  p r e d i c t i n g  h i g h w a y  n o i s e  and d e s i g n i n g  n o i s e  
b a r r i e r s ,  f u r t h e r  r e f i n e m e n t s  i n  t h e  c u r v e  a p p e a r e d  

j u s t i f i e d .  F u r t h e r m o r e ,  t h e  t e n d e n c y  o f  e n e r g y  means b y  

speed  c l a s s  t o  d e v i a t e  a t  t h e  l o w e r  end o f  t h e  r e g r e s s i o n  

l i n e  a l s o  a p p e a r s  t o  be  p r e s e n t  - t h o u g h  m o s t l y  n o t  
s i g n i f i c a n t l y  - i n  a u t o s  and medium t r u c k s .  

Une e x p l a n a t i o n  f o r  t h e  d e v i a t i o n s  a t  t h e  l o w e r  end o f  t h e  
c u r v e s  m i g h t  b e  t h a t  v e h i c l e s  i n  l o w e r  g e a r  may p r o d u c e  

h i g h e r  n o i s e  l e v e l s  t h a n  may b e  e x p e c t e d  f r o m  t h e  r e g r e s -  
sion l i n e ,  w h i c h  was s t r o n g l y  w e i g h t e d  by more  abundan t  

d a t a  a t  h i g h e r  speeds.  

FHWA-RD-77-108(2) recommends t h e  u s e  o f  a c o n s t a n t  87 dBA 
h e a v y  t r u c k  e m i s s i o n  l e v e l  a t  speeds  b e l o w  50 km/h 
( 3 1  mph) ,  b e c a u s e  a t  t h e s e  speeds t r u c k s  a r e  l i k e l y  t o  be  
a c c e l e r a t i n g  o r  d e c e l e r a t i n g .  The p r o p o s e d  e m i s s i o n  l e v e l s  
i n  t h i s  s t u d y  b e g i n  a t  25 mph, b e l o w  t h e  FHWA's 3 1  mph 
l o H e r  l i m i t .  They  were  n e v e r t h e l e s s  measured  a t  c o n s t a n t  
speed.  I t  a p p e a r s  r e a s o n a b l e  t h e n  t h a t  u n d e r  t h e s e  
c o n d i t i o n s  t h e  sudden s t e p  o f  6 . 7  dBA (80.3  dBA a t  3 1  rnph 
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t o  87 dBA f o r  speeds  l e s s  t h a n  3 1  mph) does  n o t  a d e q u a t e l y  
r e f l e c t  t h e  t r u e  p i c t u r e .  I n s t e a d ,  t h e  more  s u b t l e  

i n c r e a s e  o f  1 . 5  dBA b e t w e e n  a p p r o x i m a t e l y  35 mph and 3 1  

mpn, as s u g g e s t e d  b y  t h e  m e a s u r e d  d a t a ,  seems t o  b e  more  
r e a l  i s t i c .  

The m e a s u r e d  d a t a  a l s o  s u g g e s t  t h a t  b e l o w  3 1  mph, speed 
d e p e n d e n c y  resumes  a t  a p p r o x i m a t e l y  t h e  same s l o p e  as t h e  
r e g r e s s i o n  l i n e ,  down t o  25 mph. 

The d e v i a t i o n s  were, t h e r e f o r e ,  i n c o r p o r a t e d  i n  t h e  
C a l i f o r n i a  h e a v y  t r u c k  e m i s s i o n  l e v e l s .  

A p p e n d i x  D p r e s e n t s  a d d i t i o n a l  e m i s s i o n  l e v e l  v s  speed 

p l o t s .  
E n e r g y  Mean E m i s s i o n  L e v e l s  a r e  p r e s e n t e d  i n  C h a p t e r  X I .  

F i n a l  C a l i f o r n i a  V e h i c l e  N o i s e  (CALVENO) R e f e r e n c e  

H a r d  v s  S o f t  S i t e s  

A l l  a n a l y s e s  i n v o l v i n g  h a r d  and s o f t  s i t e  w e r e  made u s i n g  
d a t a  f r o m  t h e  s i x t e e n  l e v e l  r o a d  s i t e s  o n l y .  

D i f f e r e n c e s  a t  50 f o o t  r e f e r e n c e  d i s t a n c e :  The FHWA-RD-  
77-108 ( 3 )  - r e p o r t  assumes t h a t  t h e r e  a r e  n o  d i f f e r e n c e s  
b e t w e e n  e n e r g y  mean e m i s s i o n  l e v e l s  m e a s u r e d  a t  h a r d  s i t e s  

and s o f t  s i t e s  a t  50 f e e t  f r o m  t h e  s o u r c e .  C a l i f o r n i a  

d a t a ,  however ,  s u g g e s t  t h a t  t h e r e  - a r e  d i f f e r e n c e s  b e t w e e n  
h a r d  and s o f t  s i t e s  a t  50 f e e t .  

T h e r e  a r e  s e v e r a l  p r o b l e m s  i n  c o m p a r i n g  e m i s s i o n  l e v e l s  
g a t h e r e d  a t  one g r o u p  o f  s i t e s  w i t h  t h o s e  f r o m  a n o t h e r  
g r o u p  o f  s i t e s :  1) T h e r e  i s  n o  a s s u r a n c e  t h a t  t h e  v e h i c l e  
p o p u l a t i o n s  measured  a t  t h e  one g r o u p  o f  s i t e s  a r e  i d e n t i -  

c a l  t o  t h o s e  o f  t h e  second  g r o u p  of  s i t e s .  2 )  E n v i r o n m e n-  
t a l  c o n d i t i o n s  ( w i n d  speed  and d i r e c t i o n )  a r e  l i k e l y  t o  b e  
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d i f f e r e n t .  3 )  The  s p e e d  d i s t r i b u t i o n s  o f  t h e  v a r i o u s  

v e h i c l e  t y p e s  m a y  a l s o  be  d i f f e r e n t .  

I n  t h e  s t u d y ,  t h e  f i r s t  p r o b l e m  w a s  r e d u c e d ,  i f  n o t  e l i m i n -  

a t e d ,  b y  a s s u m i n g  t h e r e  w e r e  n o  d i f f e r e n c e s  b e t w e e n  h a r a  

and  s o f t  s i t e s  a t  25  f e e t  f r o m  t h e  s o u r c e .  I n  m o s t  c a s e s  

t h i s  a s s u m p t i o n  p r o v e d  t o  be v a l i d .  I n  b o t h  h a r d  a n d  s o f t  

s i t e s ,  t h e  s o u r c e  was assumed t o  b e  on  t h e  c e n t e r l i n e  o f  

t h e  n e a r  l a n e ,  o r  6 f e e t  f r o m  t h e  edge  o f  pavemen t .  M o s t  

s i t e s ,  h a r d  o r  s o f t ,  h a d  a p a v e d  s h o u l d e r  o f  8 t o  10 f e e t ,  

and  t h e  r e m a i n d e r  o f  t h e  s i t e s  e i t h e r  h a d  a p a r t i a l l y  p a v e d  

( l e s s  t h a n  8 f e e t )  o r  a s m o o t h l y  g r a d e d  h a r d  d i r t  s h o u l d e r .  

The 6 - f o o t  d i s t a n c e  f r o m  s o u r c e  t o  e d g e  o f  p a v e m e n t ,  p l u s  

8-  t o  1 0 - f o o t  s h o u l d e r  a t  a l l  s i t e s ,  t h e r e f o r e ,  g u a r a n t e e d  

t h e  f i r s t  1 4  t o  16 f e e t  t o  be  h a r d .  I n  m o s t  c a s e s ,  t h e  

r e m a i n i n g  9 t o  11 f e e t  t o  t h e  f i r s t  m i c r o p h o n e  c o u l d  a l s o  

be  c o n s i d e r e d  h a r d .  A t  any  r a t e ,  t h e  d i f f e r e n c e  b e t w e e n  

h a r d  a n d  s o f t  w o u l d  b e  a l m o s t  n e g l i g i b l e  i n  9 t o  11 f e e t .  

The  n o i s e  l e v e l s  m e a s u r e d  a t  25 f e e t  w e r e  assumed t o  b e  

u n a f f e c t e d  b y  s i t e  v a r i a b i l i t y .  D i f f e r e n c e s  i n  e n v i r o n -  

m e n t a l  c o n d i t i o n s  w e r e  l i k e w i s e  c o n s i d e r e d  t o  b e  n e g l i g i b l e  

a t  25 f e e t .  Any d i f f e r e n c e s  i n  e n e r g y  mean l e v e l s  m e a s u r e d  

a t  25 f e e t  f r o m  t h e  v e h i c u l a r  s o u r c e s  c o u l d  t h e n  b e  assumed 
t o  h a v e  been  c a u s e d  b y  d i f f e r e n c e s  i n  v e h i c l e  p o p u l a t i o n s .  

The 50 f o o t  m i c s  c o u l d  t h e n  be  n o r m a l i z e d  b y  s e t t i n g  t h e  
2 5 - f O O t  s o f t  s i t e  e m i s s i o n  l e v e l s  e q u a l  t o  t h e  2 5 - f o o t  h a r d  

s i t e  l e v e l s  f o r  a u t o s ,  medium t r u c k s  a n d  h e a v y  t r u c k s .  The  
c o r r e c t i o n  n e c e s s a r y  t o  a c c o m p l i s h  t h i s  w a s  a p p l i e d  t o  t h e  

5 0 - f o o t  s o f t  s i t e  m i c s  a l s o .  Thus ,  t h e  f i r s t  t w o  p r o b l e m s -  
d i f f e r e n t  v e h i c l e  p o p u l a t i o n s  and  e n v i r o n m e n t a l  c o n d i t i o n s  
- w e r e  e l i m i n a t e d .  The  r e m a i n i n g  p r o b l e m  o f  d i f f e r e n t  
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speed  d i s t r i b u t i o n s  was e l i m i n a t e d  b y  c o m p a r i n g  o n l y  t h o s e  
speed  c l a s s e s  t h a t  had enough  d a t a  w i t h i n  e a c h  speed  c l a s s  
common t o  h a r d  and s o f t  s i t e s .  

T a b l e  X- 2  shows a s t a t i s t i c a l  c o m p a r i s o n  o f  n o r m a l i z e d  
e n e r g y  mean d a t a ,  m e a s u r e d  a t  50 f e e t  r e f e r e n c e  m i c  ( m i c  
2 ) .  N o t e  t h a t  t h e  g r e a t e s t  d i f f e r e n c e  o f  2.0 dBA was f o r  
a u t o s ,  w h i l e  medium t r u c k s  were  1.9 d B A  and h e a v y  t r u c k s  

r a n g e d  f r o m  1.4 t o  1.7  dBA. The n o r m a l i z e d  d i f f e r e n c e s  
b e t w e e n  h a r d  and s o f t  s i t e s  a t  50 f e e t  a p p e a r  t o  b e  s m a l l e r  

f o r  h i g h e r  n o i s e  s o u r c e  c e n t r o i d s  t h a n  t h o s e  f o r  l o w e r  

n o i s e  c e n t r o i d s .  T h i s  seems r e a s o n a b l e  b e c a u s e  g r o u n d  
a t t e n u a t i o n s  i n c r e a s e  c l o s e r  t o  t h e  g r o u n d ,  A c c o r d i n g  t o  
FHWA-RD-77-108(3),  I t h e  n o i s e  c e n t r o i d  f o r  a u t o s  i s  0 f e e t ,  
f o r  medium t r u c k s  i t  i s  2.3 f e e t  ( 0 . 7  m) and f o r  h e a v y  

t r u c k s  8 f e e t  (2 .44  m) above  t h e  pavemen t .  F o r  a l l  

i n s t a n c e s  shown i n  T a b l e  X- 2 ,  t h e  d i f f e r e n c e s  b e t w e e n  h a r d  

and s o f t  s i t e s  were  s t a t i s t i c a l l y  s i g n i f i c a n t  ( l e v e l  o f  

s i g n i f i c a n c e  0.05) when s u b j e c t e d  t o  t h e  S t u d e n t ' , s  

" t " - t e s t (  - 1 4 ) .  

N e a r  and F a r  F i e l d  D r c p - O f f  R a t e s .  F i g u r e  X-9 and X-10 
show s i n g l e  e v e n t  d r o p - o f f  r a t e s  f o r  n e a r  ( l e s s  t h a n  50 
f e e t  f r o m  n e a r  l a n e )  and f a r  f i e l d s  ( 5 0  f e e t  o r  g r e a t e r  
f r o m  n e a r  l a n e )  as a f u n c t i o n  o f  h a r d  and s o f t  s i t e s  and 
v e h i c l e  g r o u p s .  F i g u r e  X-9 shows d a t a  a v e r a g e d  f r o m  speed  
c l a s s e s  w i t h  min imum r e q u i r e d  d a t a  o n l y ,  w h i l e  F i g u r e  X-10 
i n c l u d e s  a v e r a g e  d a t a  f r o m  - a l l  speed  c l a s s e s .  As i n d i c a t e d  
i n  t h e  f i g u r e s ,  t h e  d r o p - o f f  r a t e s  f r o m  m i c  1 t o  m i c s  2 and 
3 i n c l u d e  q u a l i t y  1 and 2 d a t a  f r o m  a l l  s i t e s ;  t h e  d r o p -  
o f f  r a t e s  f r o m  m i c s  2 and 3 t o  m i c s  4 and 5 i n c l u d e  q u a l i t y  

2 d a t a  f r o m  s i t e s  w i t h  f i v e  rn ic  s e t u p s  o n l y .  
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TABLE X-2 

STAT I ST I CAL COMPAR I SON 
HARD VS. SOFT SITES 

BY VEHICLE TYPE (SPEED CLASSES WITH 
ENOUGH DATA ONLY) 

- 
X = Hard S i t e  Oata-x=Energy Mean, Sx=Std.Dev., n,=No. of  Samples 
Y = Sof t  S i t e  Data-y=Energy Mean, Sy=Std.Dev., ny=No. o f  Samples 
- 

S G E i X 5 a t T  v 
Vehicle Speed @ Q e e e @ x-V norm. s, nx sy ny Calc. "tll C r i t .  Signif .  

r t u *  4 . 0 5  Type Class 25' 25' 25' 50' 50' 50' 

Autos 53-56 79.4 79.5 -0.1 74.2 72.3 72.2 2.0 dBA 2.9 84 2.3 174 6.0 1.66 Yes 
57-60 80.0 80.8 -0.8 74.8 73.6 72.8 2.0 dBA 3.3 96 2.4 176 5.7 1.66 Yes 
61-64 81.3 81.3 0 76.1 74.1 74.1 2.0 d6A 3.5 71 2.0 149 5.4 1.66 Yes 

-- -- Erin 5 i - M i c . a t  a -__. 

v 1-J ST Norm. - - 
(MPH) X 

- ---- 

Med.Trks 57-60 87.3 87.2 t0.l 82.1 80.1 80.2 1.9 dBA 2.0 23 2.2 55 3.6 1.67 Yes 

2.5 46 2.7 60 3.1 1.66 Yes 
53-56 89.2 89.8 -0.6 83.9 83.1 82.5 1.4 dBA 2.9 101 2.7 132 3.8 1.66 Yes 

61-64 91.0 91.8 -0.8 85.7 84.9 84.1 1.6 dBA 2.3 81 2.4 131 4.8 1.66 Yes 

x 
I 

N 
N Hvy.Trks 49-56 88.2 89.3 -1.1 82.9 82.4 81.3 1.6 dBA 

57-60 90.0 90.2 -0.2 84.8 83.3 83.1 1.7 dOA 2.4 123 2.1 177 6.5 1.66 Yes 

- Student's "t" Test: "to' = x-v - 

Reject  tio i f  Calc.' 'tt9Cri t."t" 
The d i f fe rence i s  then = Calculated 'It" (Calc.'t'') 

fBowker, A. 11.. Liebermail, G. J . ,  Engineering --- S t a t i s t i c s .  2nd ed i t ion ,  Prent ice-Hal l ,  
Inc., New Jersye, 1972 



HARD SITES 
AUTOS 

SOFT SITES 

AUTOS 

MEDIUM TRUCKS MEDIUM TRUCKS 

* 
I 
N 
w 

HEAVY TRUCKS HEAVY TRUCKS 

Speed c l a s s e s  wi th  minimum r e q u i r e d  d a t a  o n l y  
M i c l  - M i c 2  & M i c l  - H i c 3 :  A l l  s i t e s ;  Event  q u a 1 , i t y  I and 2 
M i c 2  - Mic4 6 Mic3 - M i c S :  S i t e s  w i t h  5 M i c ' s ;  Event q u a l i t y  2 o n l y .  

F i g u r e  X- 9 .  N e a r  and f a r  f i e l d  d r o p  o f f  r a t e s ,  
dBA s i n g l e  e v e n t s .  



. 
5'- 

x 
I 
lu 
P 

I- 5' 

,. . -0' 
5' -bMk 4 -8.1- B Mic 2-7.11' Mlc I 
0' - 

10'-pMic5 -52- 
MIc 4 - 5.5- 

o'-%.; .re -. 
rc so' - -- - -- 1 0 0 '  

F f q u r e  X-10. Near  and f a r  f i e l d  d r o p  o f f  r a t e s ,  
dBA s i n g l e  e v e n t s .  
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T h e o r e t i c a l  d r o p - o f f  r a t e s  f o r  p o i n t  s o u r c e s  a t  h a r d  s i t e s  
a r e  6 . 0  dBA p e r  d o u b l i n g  o f  d i s t a n c e  ( / D D ) .  The n e a r  f i e l d  

' ( 2 5  t o  50 f e e t )  d r o p - o f f  r a t e s  i n  F i g u r e s  X- 9 and X-10 
i n d i c a t e d  a v e r a g e  d r o p - o f f  r a t e s  o f  5 .2  dBA a t  5 -  and 

1 0 - f o o t  h e i g h t s .  T h i s  was p r o b a b l y  c a u s e d  b y  d e g r a d a t i o n  

o f  p o i n t  s o u r c e s  a t  c l o s e  d i s t a n c e s .  

A t  t h e  s o f t  s i t e s ,  t h e  a p p a r e n t  d e g r a d a t i o n  o f  t h e  p o i n t  
s o u r c e  was o f f s e t  b y  e x c e s s  g r o u n d  a t t e n u a t i o n  t o  a p p r o x i -  
m a t e l y  7.0 dBA a t  a h e i g h t  o f  5 f e e t .  A t  a h e i g h t  o f  5 t o  
10 f e e t ,  t h e  a v e r a g e  b e t w e e n  h a r d  and s o f t  s i t e s  was 5.9 
dBA, o r ,  t h e  e x c e s s  g r o u n d  a t t e n u a t i o n  b a r e l y  o f f s e t  t h e  

d e g r a d a t i o n  o f  t h e  p o i n t  s o u r c e .  

F u r t h e r  a n a l y s e s  o f  t h e  n e a r  f i e l d  d r o p - o f f  r a t e s  r e v e a l e d  
t h a t  t h e y  were  n o t  d e p e n d e n t  on speed.  

V e h i c l e  t y p e  had  a s l i g h t  e f f e c t  o n  t h e  n e a r  f i e l d  d r o p - o f f  

r a t e s  a t  t h e  5 - f O O t  h e i g h t .  A u t o  and medium t r u c k  d r o p -  

o f f s  d i f f e r e d  b y  a b o u t  2 dBA b e t w e e n  h a r d  and s o f t  s i t e s .  

The d i f f e r e n c e  i n  n e a r  f i e l d  h a r d  and s o f t  s i t e s  d r o p - o f f  

r a t e s  f o r  h e a v y  t r u c k s  a p p e a r e d  t o  b e  a p p r o x i m a t e l y  1.5 
dBA. The l a t t e r  was p r o b a b l y  d u e  t o  t h e  h i g h e r  s o u r c e  
h e i g h t  o f  h e a v y  t r u c k s  compared  t o  s o u r c e  h e i g h t s  o f  a u t o s  
and medium t r u c k s .  

A 6 dBA/DD d r o p - o f f  r a t e  ( 2 0  l o g  k) f o r  p o i n t  s o u r c e s  

c o r r e s p o n d s  w i t h  a 3 dBA/DD r a t e  (10  l o g  ) f o r  l i n e  

s o u r c e s ,  i n  t h a t  t h e r e  e x i s t s  no  e x c e s s  a t t e n u a t i o n  c a u s e d  
b y  g r o u n d  a b s o r p t i o n  ( i . e . ,  t h e  d r o p - o f f  r a t e s  e q u a l  t h e  
r a t e  o f  g e o m e t r i c  s p r e a d i n g  w i t h  d i s t a n c e ) .  

0 

Do 
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A t  t h e  p r e s e n t ,  FHWA-RD-77-108(3) - recommends t h e  u s e  o f  
10  l o y  - as a l i n e  s o u r c e  d r o p - o f f  r a t e  i n  t h e  n e a r  f i e l d ,  

r e g a r d l e s s  o f  s i t e  c h a r a c t e r i s t i c .  Based on t h e  d a t a  

p r e s e n t e d  i n  F i g u r e s  X-9 and X-10 c o n t i n u a t i o n  o f  t h i s  
d r o p - o f f  r a t e  seems r e a s o n a b l e  even  t h o u g h  d i f f e r e n c e s  were  
measured  b e t w e e n  h a r d  ana s o f t  s i t e s .  

D O  

I n  r e a l i t y  t h e r e  a r e  f e w  t r u e  h a r d  s i t e s  w h i l e  v a r i a t i o n s  
i n  s o f t  s i t e s  a r e  e n d l e s s .  The d e g r e e  a t  w h i c h  e x c e s s  

a t t e n u a t i o n  o f f s e t s  t h e  d e g r a d a t i o n  e f f e c t  o f  p o i n t  s o u r c e s  
be tween  2 5  and 50 f e e t  i s  t h e r e f o r e  d i f f i c u l t  t o  p r e d i c t .  
The d a t a  p r e s e n t e d  i n  F i g u r e s  X - 9  and X-10 s u g g e s t  t h a t  t h e  
a v e r a g e  n e a r  f i e l d  s i n g l e  e v e n t  d r o p - o f f  r a t e s  o f  e q u a l l y  
d i s t r i b u t e d  h a r d  and s o f t  s i t e s  w o u l d  b e  a p p r o x i m a t e l y  6.2 
dBA/DD f o r  a u t o s ,  6 . 1  dBA/DD f o r  medium t r u c k s ,  and 6.0 
dBA/DU f o r  h e a v y  t r u c k s .  

As e x p e c t e d ,  t h e  f a r  f i e l d  d r o p - o f f  r a t e s  a t  h a r d  s i t e s  
a v e r a y e d  a p p r o x i m a t e l y  6 dBA/UD f o r  t h e  f i v e - f o o t  h i g h  

m i c ' s  f o r  a l l  v e h i c l e  g r o u p s  ( s e e  F i g u r e s  X-9 and X- 10) .  
A t  t h e  t e n - f o o t  h i g h  m i c ' s  t h e  d r o p - o f f  r a t e s  a p p e a r e d  t o  

v a r y  w i t h  t h e  s o u r c e  h e i g h t ,  r a n g i n g  f r o m  4.7 dBA/DD f o r  

a u t o s  t o  an a v e r a g e  o f  5.6 d B A / D D  f o r  h e a v y  t r u c k s .  

T h i s  v a r i a t i o n  was p r o b a b l y  c a u s e d  b y  r e f l e c t i o n s  o f f  t h e  
pavement  by  l o w e r  s o u r c e s ,  p r o j e c t e d  t o  t h e  t e n - f o o t  h i g h  
m i c ' s  a t  100  f e e t .  A t  t h e  l o w e r  m i c ' s ,  t h e s e  r e f l e c t i o n s  

were  a p p a r e n t l y  e i t h e r  a b s e n t  b e c a u s e  o f  a d i f f e r e n t  a n g l e  

o f  r e f l e c t i o n  o r  e l s e  s c a t t e r e d  by i r r e g u l a r i t i e s  i n  t h e  
h a r d  s u r f a c e .  

The s o f t  s i t e  f a r  f i e l d  d r o p - o f f  r a t e s  i n d i c a t e d  a g r e a t e r  
d i f t e r e n c e  be tween  l o w e r  and h i  y h e r  m i c s  f o r  low s o u r c e s  
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( a u t o s )  t h a n  h i g h e r  s o u r c e s  ( t r u c k s )  as e x p e c t e d .  N o i s e  
e m i t t e d  b y  l o w e r  s o u r c e s  e x p e r i e n c e s  g r e a t e r  e x c e s s  a t t e n -  
u a t i o n  a t  s o f t  s i t e s  t h a n  h i g h  s o u r c e s ,  d u e  t o  t h e  l o w e r  
a v e r a g e  h e i g h t  o f  t h e  n o i s e  p a t h  t o  a r e c e i v e r .  

As was t h e  c a s e  w i t h  h a r d  s i t e s ,  t h e  n o i s e  d r o p - o f f  r a t e s  
a t  t h e  t e n - f o o t  h i g h  m i c s  were  l o w e r  f o r  a u t o s  and h i g h e r  

f o r  t r u c k s .  A g a i n ,  r e f l e c t i o n s  by l o w e r  n o i s e  s o u r c e s  a r e  

s u s p e c t e d .  

It a l s o  a p p e a r s  f r o m  t h e  t w o  f i g u r e s  ( X - 9  and X-10) t h a t  
s o f t  s i t e  g r o u n d  a t t e n u a t i o n  s t i l l  e x i s t s  w i t h i n  10 f e e t  o f  

t h e  g r o u n d ,  a phenomenon n o t e d  i n  an e a r l i e r  s t u d y  ( 8 ) .  - 

A t  s j t e  5, t h e  f a r  m i c s  ( m i c s  4 and 5 )  w e r e  p o s i t i o n e d  a t  

7 5  f e e t  i n s t e a d  o f  100 f e e t  as was done a t  a l l  o t h e r  f i v e  

m i c  s i t e s .  I n  o r d e r  t o  i n c l u d e  m i c s  4 and  5 d a t a  a t  s i t e  5 
w i t h  o t h e r  f a r  m i c s ,  a 7 5-  t o  1 0 0 - f o o t  d i s t a n c e  a d j u s t m e n t  

was made t o  t h e  d a t a  measured  a t  s i t e  5 f a r  m i c s .  T h i s  
a d j u s t m e n t  was c a l c u l a t e d  f r o m  n o i s e  l e v e l  d i f f e r e n c e s ,  

AdBA, b e t w e e n  m i c s  2 and 4, and m j c s  3 and  5,  i n  t e r m s  o f  
X LOG (b), h e r e  X was f i r s t  s o l v e d  f r o m  AdBA b e t w e e n  50- 

and - 7 5 - f o o t  m i c s .  The v a l u e s  o f  X we re  t h e n  a p p l i e d  t o  

t h e  D = 1 0 0 - f o o t  p o s i t i o n s  t o  d e r i v e  t h e  a d j u s t m e n t s  f o r  
m i c s  4 and 5. 

D 
0 

G e o g r a p h i c a l  D i f f e r e n c e s  i n  V e h i c l e  P o p u l a t i o n s  

A n a l y s e s  i n v o l v i n g  g e o g r a p h i c a l  d i f f e r e n c e s  were  p e r f o r m e d  
on l e v e l  r o a d  d a t a  o n l y .  

T a b l e  X-3 shows a s t a t i s t i c a l  c o m p a r i s o n  b e t w e e n  v e h i c l e  
p o p u l a t i o n s  i n  n o r t h e r n  C a l i f o r n i a  vs t h o s e  i n  s o u t h e r n  
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TABLE X-3 

STATISTICAL COMPARISON OF 
VEHICLE POPULATIONS 

NORTIERN CALIFORNIA VS. SOUTHERN CALIFORNIA 

"Microphones a t  25 Feet 
'Speed Classes With Enough Data Only 

S p e e 7 T Z F ~ . ~ ~ X k  OJff. Std .Uev's No.Samples Student's " t " - T e r  
c. C r i t .  Significant- 

t" ==O .05* Vehicle Class N.Calif. S . C s l i f .  X- Y sx sY Type (MPtI) si Y ------ - 
Autos 45-48 

53-56 
57-60 
61-64 
>64 

x Med 1 urn 53-56 
Trucks 57- 60 8 

N 
m 

Heavy 49-52 
Trucks 53-56 

57-60 
61-64 

76.7 
79.5 
80.5 
81.5 
83.4 

85.6 
87.6 

89.5 
90.1 
90.8 
91.4 

I 

75.4 
79.5 
80.7 
81.2 
82.3 

84.7 
86.9 

87.4 
88.9 
89.7 
91.5 

1.3 2.2 2.9 45 47 2.4 1.99 
0 2.3 2.7 160 90 -0.2 1.98 

-0.2 2.4 3.2 129 134 -0.6 1.98 
0 .3 .  2.3 3.1 96 119 0.6 1.98 
1.1 2.8 3.2 4 1  62 1.7 1.99 

0.9 2.1 3.1 33 34 1.4 2.00 
0.7 2.5 2.2 31 46 1.4 2.00 

2.1 2.7 2.4 63 4 1  4.1 1.99 
1.2 2.5 2.7 111 114 3.3 1.98 
1.1 2.3 2.1 119 178 4.3 1.98 

-0.1 2.1 2.6 68 142 -0.4 1.98 

Yes 
No 
NO 
No 
No 

No 
No 

Yes 
Yes 
Yes 
NO 

Student's *%"-Test: Hypothesis: H0 : p = 11 
Reject H, I f  Calc."b"Cr!t."t" 
The d i f fe rence i s  then s i g n i f i c a n t .  

* C r i t .  "t" = ( two- ta i led,  

*Bowker, A. H., Lieberman, G. J . ;  Engineering S t a t i s t i c s ,  2nd Ed i t i on ,  
Prent ice- l lal  1 , Inc., New Jersey, 1972. 



C a l i f o r n i a .  N o r t h e r n  C a l i f o r n i a  was r e p r e s e n t e d  b y  s i t e s  
1, 2, 3, 7, 9, 10, 18, and 19,  w h i l e  s o u t h e r n  C a l i f o r n i a  

was r e p r e s e n t e d  b y  s i t e s  5, 6, 11, 12, 14,  15, 16 and 17 .  

Only s p e e d  c l a s s e s  w i t h  enough d a t a  i n  b o t h  g e o g r a p h i c a l  
c a t e g o r i e s  were  compared,  T o  e l i m i n a t e  s i t e  and m e t e o r o -  
l o g i c a l  v a r i a t i o n s ,  o n l y  t h e  e n e r g y  mean l e v e l s  measured  
a t  2 5  f e e t  were  i n c l u d e d  i n  t h e  s t a t i s t i c a l  a n a l y s i s .  

O f  t h e  f i v e  a u t o  speed  c l a s s e s  t e s t e d ,  o n l y  one  ( 4 5  t o  48 
mph) i n d i c a t e d  a s t a t i s t i c a l l y  s l g n i f i c a n t  d i f f e r e n c e  o f  

1.3 dBA b e t w e e n  t h e  n o r t h e r n  h a l f  and t h e  s o u t h e r n  h a l f  o f  
t h e  s t a t e .  

No s i g n i f i c a n t  d i f f e r e n c e  was d e t e c t e d  i n  t h e  medium 

t r u c k s .  The h e a v y  t r u c k s ,  however ,  w e r e  s t a t i s t i c a l l y  

d i f f e r e n t  f o r  speeds b e t w e e n  49 mph and 60 mph. The 

g r e a t e s t  d i f f e r e n c e  was 2 .1  dBA a t  49 t o  52 m p h .  The 
n o r t h - s o u t h  d i f f e r e n c e s  i n  r e m a i n i n g  s p e e d  c l a s s e s  (53 t o  
60 mph) a v e r a g e d  1.1 dBA. A l t h o u g h  s t a t i s t i c a l l y  s i g n i f i -  
c a n t ,  t h e s e  d i f f e r e n c e s  were  i g n o r e d  f o r  p r a c t i c a l  r e a s o n s .  
By u s i n g  n o r t h - s o u t h  a v e r a g e s ,  d e v i a t i o n s  a r e  l i m i t e d  t o  a 
maximurn o f  0.5 t o  1.0 dBA. 

k i n d  A n a l y s e s  

Wind a n a l y s e s  were  p e r f o r m e d  on  d a t a  f r o m  t h e  s i x t e e n  l e v e l  
r o a d  s i t e s  o n l y .  

The w i n d  d a t a  d i s c u s s e d  i n  t h e  E n v i r o n m e n t a l  Measuremen ts  

and C r i t e r i a  s e c t i o n  o f  C h a p t e r  V I I I w e r e  compared  w i t h i n  
t h e  p r e v i o u s l y  d i s c u s s e d  c r o s s w i n d  v e c t o r  i n t e r v a l s .  The 
w i n d  a n a l y s e s  p r e s e n t e d  t h e  f o l l o w i n g  p r o b l e m s :  
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1. D i f f e r e n c e s  i n  v e h i c l e  p o p u l a t i o n s  needed t o  be  
e l i m i n a t e d .  

2 .  S i t e  d i f f e r e n c e s  had  t o  b e  a c c o u n t e d  f o r .  

The f i r s t  p r o b l e m  was s o l v e d  b y  s i m p l y  n o r m a l i z i n g  n o i s e  

r e a d i n g s  a t  a l l  2 5  - f o o t  m i c s  ( m i c  1) and a d j u s t i n g  t h e  f a r  

f i e l d  m i c r o p h o n e s  a c c o r d i n g l y .  

The s e c o n d  p r o b l e m  c o u l d  n o t  b e  d e a l t  w i t h  s a t i s f a c t o r i l y .  

S i t e s  r a n g e d  f r o m  h a r d  t o  v a r i o u s  d e g r e e s  o f  s o f t  c h a r a c -  

t e r i s t i c s .  P r e v i o u s  s t u d i e s  (15,16) -- h a v e  shown t h a t  t h e  

e f f e c t s  of  w i n d  on n o i s e  measurement  r e s u l t s  depend o n  
d i s t a n c e  and t e r r a i n  c h a r a c t e r i s t i c s ,  e.g., s o f t  s i t e s  

e x p e r i e n c e  g r e a t e r  w i n d  e f f e c t s  t h a n  h a r d  s i t e s .  I d e a l l y ,  
s t u d i e s  i n v o l v i n g  t h e  e f f e c t s  o f  w i n d  on n o i s e  measuremen ts  
s h o u l d  b e  p e r f o r m e d  on t h e  same s i t e  f o r  v a r i o u s  w i n d  
a n g l e s  and speeds.  

S i t e  e f f e c t s  may be m i n i m i z e d  b y  l i m i t i n g  t h e  s o u r c e - t o -  
r e c e i v e r  d i s t a n c e .  U n f o r t u n a t e l y ,  t h i s  s t r a t e g y  a l s o  
r e d u c e s  t h e  e f f e c t s  o f  w i n d .  

The p r i m a r y  o b j e c t i v e  o f  t h e  w i n d  s t u d y  was t o  examine  t h e  
e f f e c t s ,  if any, a t  50 f e e t .  F o r  t h i s  d i s t a n c e ,  t h e  
e x t r e m e s  were  examined .  These were  s o f t  s i t e  v e c t o r  w i n d s  

o f  6 t o  1 2  mph ( b l o w i n g  f r o m  s o u r c e  t o  r e c e i v e r ) ,  and - 6  t o  
- 1 2  mph ( b l o w i n g  f r o m  r e c e i v e r  t o w a r d s  s o u r c e ) .  

T a b l e  X- 4 shows t h e s e  c o n d i t i o n s  f o r  a u t o s  and h e a v y  t r u c k s  
a t  r n i c ' s  2 and 3 .  Due t o  i n s u f f i c i e n t  d a t a  f o r  medium 
t r u c k s ,  t h e  c o m p a r i s o n s  were  made w i t h  3 t o  6 mph v s  - 1 2  t o  
- 6  rnph v e c t o r  w i n d s .  A u t o s  s h o u l d  h a v e  shown t h e  g r e a t e s t  
d i f f e r e n c e  a t  m i c  2 .  However, no s i g n i f i c a n t  d i f f e r e n c e  
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T A X 2  X - 4 
COMPARISON OF' WIND SFFECTS 

t A 6 EPU TO + 12 E ? E  VS - 6 MPI! to - 12 XD'ct) 

Soft  Sites, Sics 2 an8 3 
( 5 0  F e e t )  

M I C R O P E O N E  2 

STUDENT "t" - TEST 
CROSS No. 
WIND MEAN, OF DIFF. SIGNIFICANT ? 

RANGE (MPH) ( d B A ) ,  VEB. (dBA) (Alpha = 0 . 0 5 )  

AUTOS 6 to 12 69.3 7 
- 12  to -6 6 9 . 6  48 -0.3 NO 

XED. TRUCKS 3 t o  6 7 6 . 5  29 
- 1 2  to - 6 77.0 7 - 0 . 5  

W Y .  ?'IIUCKS 6 to 12 81.1 7 
-12 to -6 81.4 7 -0.3 

NO 

NO 

M I C R O F l I I O N E  3 

STUDSIT "t" - TEST 
CROSS No. 
tJfND MEAN, OF DIFF. SIENIBICANT ? 

RANGE (M?HJ (dBA) VZE* (dBA1 !Alpha = 0 . 0 5 1  

AUTOS 6 to 12 71.1 7 
-12 to -6 7 1 . 4  48 -0.3 NO 

??ED. TRUCKS 3 to 6 7 7 . 6  29  
-12 to -6 7 8 . 0  7 - 0 . 4  

EVY.  TRUCKS 6 to 12 81.8 7 
-12 to -6 8 1 . 6  7 0.2 

NO 

NO 

NOTES: Mea2s were normallzed using 2 5  foot (Mic 1 )  data. 
Due to insufficient data for meaium trucks in the 
6 to 12 Mph range, data In the 3 to 6 Mph range were 
used,. 
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could be detected after normalizing the 25 foot mic's, 
adjusting mics 2 and 3, and subjecting these data to the 
statistical Student "t"-test(l4) - with a level of 
significance o f  0.05. 

Table X - 5  shows the effects f o r  all sites, at mic's 2 and 
3. Again, no significant difference was detected at 50 
feet. 

It was concluded that if noise measurements are made with 
wind speeds of 12 mph or less, the wind direction does not 
have an effect on noise levels at 50 feet from t h e  source 
for all vehicle groups. 

I n  order t o  examine t h e  wind effects at 100 feet from t h e  
source, t h e  wind effects at mics 4 and 5 were examined. 
Table X- 6 shows the results. At mic 4, t h e  normalized auto 
noise levels were 3.4 dBA higher with 6 t o  12 mph positive 
(source t o  receiver) wind vectors than with 6 t o  12 mph 
negative (receiver t o  source) wind vectors. T h e  difference 
was statistically significant when tested with the Student 
"t"-test ( 1 4 ) ,  - (a-0.05). No difference was detected for 
other vehicle groups or at m i c  5. This was probably due to 
less interference o f  the ground plane with noise 
propagation. 

The difference at mic 4 ma y  be explained by site variation, 
wind direction, or both. It i s  not possible t o  separate 
individual contributions by each. No conclusions pertain- 
i n g  t o  t h e  effects o f  wind at 100 feet should be drawn from 
those data, 
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TABLE X - 5 
COMPARISON OF WIND EFFECTS 

1 + 6 HPII TO + 12  EPE VS - 6 MPI! TO -12 %PI! ) 

All Sites, Mics 2 and 3 
I 50 Feet) 

M I C R O P H O N E  2 

STUDENT "t" - TEST 
CROSS No. 
WIND MEAN, OF DIFF. SIGNIFICANT ? 

RANGE (MPU) (dBA) VEH. (dBA)  (Alpna = 0.05) 

AUTOS 6 to 12 7 4 . 1  24 
- 1 2  to -6 7 3 . 9  1 2 4  0 . 2  NO 

X3D. TRUCKS 6 to 12 83.3 3 
- 1 2  to -6 6 4 . 7  26 - 1 . 4  NO 

SVV. TIiUCKS 6 to 12 83.9 48 
- 12  to -6 8 4 . 3  52  - 0 . 4  NO 

STUDENT "t" - TEST 
CROSS No. 
WIND .U,EAN, 03' I)IF%. SIGNIFICANT ? 

RANGS (MPH) (dBk) VES. (dBA) (Alpha = 0 . 0 5 )  

AUTOS 6 to 1 2  7 4 . 6  24 
- 1 2  to - 6 7 4 . 4  1 2 2  0 . 2  NO 

XED. ?SUCKS 6 to 12 8 4 . 0  3 
- 1 2  to -6 8 4 . 3  24 - 0 .3  NO 

S V V .  TRUCKS 6 t o  12 8 4 . 4  4 8  
- 1 2  to -6 8 4 . 3  5 2  0.1 NO 

NOTES: ??cans were normalized using 25 f o o t  (Mlc 1 )  data. 
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E m i s s i o n  L e v e l s  f o r  Heavy T r u c k s  on  U p h j l l  Grades 

E x a m i n a t i o n  o f  t h e  measured  t r u c k  n o i s e  d a t a  r e v e a l e d  29 

d a t a  p o i n t s  (1.7%) o f  t h e  1 7 6 9  a c c e p t e d  e v e n t s  t o  b e  o v e r  

90 dBA a t  50 f e e t .  The C a l i f o r n i a  V e h i c l e  Code l i m i t s  
v e h i c l e s  o v e r  10,000 l b s  t o  90 dBA a t  t h a t  d i s t a n c e .  T h i s  

r e p r e s e n t s  t h e  maximum l e g a l  l i m i t  f o r  any  v e h i c l e  u n d e r  

any c o n d i t i o n  a t  50 f e e t  i n  C a l i f o r n i a .  

The 1.7% v i o l a t i o n  o c c u r r e d  i n  a l l  speed c l a s s e s  when d a t a  
f r o m  a l l  s i t e s  w e r e  p o o l e d ,  b u t  n o t  when e a c h  s i t e  was 

c o n s i d e r e d  s e p a r a t e l y .  T h i s  p r e s e n t e d  a p r o b l e m  i n  t h a t  

t h e  s p o r a d i c  h i g h  v a l u e s  c r e a t e d  a n o m a l i e s  i n  s p e e d  and 

g r a d e  a n a l y s e s .  

F o r  t h e  p u r p o s e  o f  d e v e l o p i n g  g r a d e  n o i s e  e m i s s i o n  c u r v e s  

i n  t h i s  s t u d y ,  t h e  29 v a l u e s  g r e a t e r  t h a n  90  dBA w e r e  n o t  
i n c l u d e d  u n t i l  t h e  v e r y  end,  when t h e i r  e n e r g y  was e q u a l l y  

d i s t r i b u t e d  o v e r  a l l  speeds  c a u s i n g  t h e  c u r v e s  t o  be  

a d j u s t e d  upward .  

The 1740 m e a s u r e d  n o i s e  l e v e l s  o f  90 dBA and  l o w e r  were  

examined  f o r  1) g r a d e  dependency  and 2 )  s p e e d  dependency .  

From t h e  o u t s e t  o f  t h i s  s t u d y  i t  had  been a n t i c i p a t e d  t h a t  
a n a l y s e s  o f  t h e  measured  d a t a  w o u l d  r e v e a l  b o t h  c h a r a c t e r -  
i s t i c s .  The f i n a l  p r o d u c t s  o f  t h e  g r a d e  n o i s e  r e s e a r c h  
were  e n v i s i o n e d  t o  be  a f a m i l y  o f  speed d e p e n d e n t  r e f e r e n c e  

e n e r g y  e m i s s i o n  c u r v e s  f o r  u p h i l l  g r a d e s  u p  t o  7 %  i n  i n c r e -  

men ts  o f ,  say ,  1 p e r c e n t .  The 0%, o r  l e v e l  r o a d ,  r e f e r e n c e  
e n e r g y  mean e m i s s i o n  c u r v e  had a l r e a d y  been  d e v e l o p e d .  

Two p r o b l e m s  needed  t o  b e  a d d r e s s e d  b e f o r e  b e g i n n j n g  t h e  

g r a d e -  and speed- dependency  a n a l y s e s :  1) v a r i a b i l i t y  i n  

s i t e  c h a r a c t e r i s t i c s  and 2 )  v a r i a b i l i t y  i n  s o u r c e  

c h a r a c t e r i s t i c s  ( t r u c k  p o p u l a t i o n s  and pavement  t y p e s ) .  
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I n  t h e  l e v e l  r o a d  e m i s s i o n  a n a l y s e s ,  d a t a  f r o m  s i x t e e n  
s i t e s  w e r e  u s e d  t o  a n a l y z e  one  c o n d i t i o n  ( l e v e l  r o a d ) .  

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

The  f i n a l  e m i s s i o n  l e v e l s  r e p r e s e n t e d  t h e  a v e r a g e  o f  a 
l a r g e  v a r i e t y  o f  c o n d i t i o n s .  

F o r  t h e  a n a l y s e s  o n  g r a d e s ,  h o w e v e r ,  e a c h  s i t e  r e p r e s e n t e d  
one  c o n d i t i o n  ( g r a d e ) .  I d e a l l y ,  s e v e r a l  s i t e s  s h o u l d  h a v e  

b e e n  s e l e c t e d  f o r  e a c h  p e r c e n t a g e  o f  g r a d e .  T h i s ,  h o w e v e r ,  

w o u l d  h a v e  i n c r e a s e d  t h e  s c o p e  and  t o t a l  c o s t  o f  t h e  

p r o j e c t  s u b s t a n t i a l l y .  I n s t e a d ,  o n l y  s i x  s i t e s  w e r e  
s e l e c t e d  on  g r a d e s  b e t w e e n  + 3 %  and  +7%.  

I n '  o r d e r  t o  r e d u c e  t h e  c h a n c e s  o f  i n t r o d u c i n g  s i g n i f i c a n t  
v a r i a b i l i t y  i n  s i t e  a n d  s o u r c e  c h a r a c t e r i s t i c s ,  t h e  s i t e s  

w e r e  c a r e f u l l y  s e l e c t e d  a c c o r d i n g  t o  s t r i c t  c r i t e r i a  ( s e e  
C h a p t e r  V I I ) .  

V a r i a b i l i t y  i n  S i t e  C h a r a c t e r i s t i c s .  A t  f o u r  o f  t h e  s i x  

g r a d e  s i t e s  ( s i t e s  20 t h r u  23), t h r e e  m i c ' s  w e r e  s e t  up i n  

t h e  same manne r  as  a t  t h e  s e v e n ,  t h r e e - m i c ,  l e v e l  r o a d  

s i t e s .  T h i s  a l l o w e d  c o m p a r i s o n s  t o  b e  made b e t w e e n  t h e  

f o u r  s i t e s  f o r  m i c  l / m i c  2 a n d  m i c  l / m i c  3 n o i s e  d r o p - o f f  
r a t e s .  T h i s  i n f o r m a t i o n  was u s e d  t o  d e t e r m i n e  w h e t h e r  
g r o u n d  c h a r a c t e r i s t i c s  w e r e  a c o u s t i c a l l y  s i m i l a r  f r o m  s ' t e  

t o  s i t e .  B e c a u s e  o f  l o g i s t i c a l  r e a s o n s ,  t h e  t h r e e - m i c  
s e t u p  was n o t  u s e d  a t  s i t e s  23A and  23B. G r o u n d  c h a r a c t e r -  
i s t i c s  a t  t h e s e  s i t e s ,  h o w e v e r ,  a p p e a r  v e r y  s i m i l a r  t o  t h e  
o t h e r  f o u r  s i t e s  s o  t h a t  t h e r e  was n o  r e a s o n  t o  s u s p e c t  

t h a t  n o i s e  d r o p - o f f s  w e r e  s i g n i f i c a n t l y  d i f f e r e n t .  

T a b l e  X - 7  shows t h e  n o i s e  d r o p - o f f s  b y s p e e d  c l a s s e s  f o r  

e a c h  o f  t h e  f o u r  s i t e s .  A s  was n o t e d  ' n  t h e  l e v e l  r o a d  
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TABLE X-7 

AVERAGE N O I S E  DROP-OFFS ON GRADE S ITES 

S i t e  20 

5.8 
6.1 
6.0 
5.9 
6.0 - 
6.0 

Speed C l a s s  
S i t e  2 1  

6.5 
6.1 
6.1 
5.9 * - 
6.1 

b P h )  
11-20 
21-30 
31-40 
41-50 
51-60 

> 60 

A l l  Speeds 

Mic 1 - Mic 2, dBA 

S i t e  22 

- 
* 

6.3 
6.5 
6.3 
6.5 

6.4 

A l l  S i t e s  6.2 

S i t e  23 

* 
6.8 
6.0 
6.3 
6.4 * 

6.3 

Speed Class 

(mph) 
11-20 
21-30 
31-40 
41-50 
51-60 

> 60 

A l l  Speeds 

Mic 1 - Mic 3, d B A  

S i t e  20 I S i t e  21 I S i t e  22 

5.3 
5.7 
5.5 
5.4 
5.5 - 
5.5 

6.2 
5.7 
5.5 
5.5 * - 
5.7 

- 
* 

5.7 
6.0 
5.9 
5.9 

5.9 

A l l  S i tes  5.8 

S i t e  23 

* 
6.1 
5.6 
5.5 
5.7 * 

5.8 
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a n a l y s e s ,  t h e  d r o p - o f f s  d o  n o t  a p p e a r  t o  b e  s p e e d  d e p e n-  
d e n t .  A c o u s t i c a l l y ,  t h e  g r a d e  s i t e s  e x h i b i t e d  d r o p - o f f  

r a t e s  somewhere  b e t w e e n  h a r d  a n d  s o f t  s i t e  r a t e s  when 
compared  w i t h  t h e  n e a r  f i e l d  d r o p - o f f  r a t e  f o r  l e v e l  r o a d s  

( s e e  F i g u r e s  X-9 and  X-lo), a n d  t h e r e f o r e  r e p r e s e n t  a v e r a g e  
c o n d i t i o n s .  I n  o r d e r  t o  e x a m i n e  s t a t i s t i c a l l y  i f  s i g n i f i -  
c a n t  d i f f e r e n c e ( s )  i n  t h e  g r o u n d  c h a r a c t e r i s t i c s  e x i s t e d  

f r o m  s i t e  t o  s i t e ,  t h e  m e a s u r e d  n o i s e  l e v e l s  a t  t h e  50 f o o t  

m i c ' s  ( m i c  2) w e r e  n o r m a l i z e d  v i a  t h e  2 5  f o o t  m i c ' s  ( m i c  1) 
as  was d o n e  i n  t h e  h a r d  vs  s o f t  s i t e  a n a l y s e s  ( T a b l e  X-2). 
T h i s  m e t h o d  o f  n o r m a l i z a t i o n  assumes t h a t  t h e  25 f o o t  m i c ' s  

a r e  n o t  a f f e c t e d  by g r o u n d  c h a r a c t e r i s t i c s  a t  e a c h  s i t e  d u e  
t o  t h e  p r o x i m i t y  o f  t h e  s o u r c e .  

A one-way a n a l y s i s  o f  v a r i a n c e s  (a=0.05) was t h e n  p e r f o r m e d  

o n  t h e  n o r m a l i z e d  50 f o o t  d a t a  f o r  t h r e e  c a s e s :  1) a l l  

s p e e d  c l a s s e s  c o m b i n e d ,  2) d a t a  i n  s p e e d  c l a s s  3 1  t o  40 

mph, and  3 )  d a t a  i n  s p e e d  c l a s s  4 1  t o  50 mph. The  l a t t e r  

t w o  s p e e d  c l a s s e s  w e r e  t h e  o n l y  ones  w i t h  e n o u g h  d a t a  (95% 

c o n f i d e n c e  i n t e r v a l  o f  Y - t 1 dBA)  a t  - a l l  g r a d e  s i t e s .  

T a b l e s  X-8 and  X-9 show t h e  m e t h o d  o f  c o m p u t a t i o n  and  

r e s u l t s .  I n  a l l  c a s e s ,  n o  s i g n i f i c a n t  d i f f e r e n c e  c o u l d  b e  

d e t e c t e d  i n  s i t e  ( g r o u n d )  c h a r a c t e r i s t i c s .  

V a r i a b i l i t y  i n  S o u r c e  C h a r a c t e r i s t i c s .  S o u r c e  c h a r a c t e r -  
i s t i c s  a r e  a f f e c t e d  by s e v e r a l  e l e m e n t s ,  s u c h  as t r u c k  
c h a r a c t e r i s t i c s  ( n o i s e  c o n t r i b u t i o n s  f r o m  e n g i n e ,  s t a c k ,  

t i r e s ,  e t c . ) ,  p a v e m e n t  c h a r a c t e r i s t i c s  (new,  o l d ,  AC,  PCC, 
g r o o v e d ,  s m o o t h ,  e t c . ) ,  t r u c k  speed ,  and  r o a d  g r a d i e n t .  
Speed and  g r a d e  w e r e  t h e  t w o  v a r i a b l e s  t o  b e  e x a m i n e d  f o r  
t h e i r  e f f e c t  on  u p h i l l  h e a v y  t r u c k  n o i s e .  

Speed d e p e n d e n c y  f o r  a g i v e n  g r a d i e n t  m a y  e a s i l y  be  
e x a m i n e d ,  as  t h e  s o u r c e  p o p u l a t i o n  t e n d s  t o  s t a y  c o n s t a n t  

( f r e e  o f  g e o g r a p h i c a l  v a r i a t i o n s ) .  
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TABLE X - 8 
ANALYSIS OF VARIANCES 

Grade S i t e  Characteristics 
All Speeds 

NORMALIZED ENERGY XEAN DATA 
AT 50 FEST (MIC 2) 

SIT3 20 SITE 21 SITS 22 SITS 23 ........................................................... 
MEAW, dBA : 82.0 81.9 81.6 81.6 
STANDARD DWIATION : 2.38 2.29 2.08 2.67 
No. OF OBSERVATZONS : 294 304 332 313 
SIGNIFICANCE LEVEL : 0.05 
CALCULATED "F" 2.35 

2.60 CRITICAL "F" 

CONCLUSION: Tnere are NO significant differecces in grade 
site characteristics. 

TASLE X - 9 
ANALYSIS OF VARIANCSS 

Grade Site Characteristics 
31-40 Mph and 41-50 Mph 

31-40 M3U 
NORMALIZED ENERGY MEAN DATA 

AT 50 FEET (MIC 2) 
SITE 20 SITE 21 SITE 22 SITE 23 ----________-____----------------------_------------------- 

MEAN, dBA : 81.8 81.7 81.4 81.8 
STANDARD DEVIATION : 2.31 2.43 2.43 2.77 

97 83 118 No. OF OBSERVATIONS : 51 
SIGNIFICANCE LEVEL : 0.05 
CALCULATSD "F" 0.47 
CRITICAL 'lPll 2.60 

CONCLUSION: There are NO significant differences in grade 
site characteristics. 

41-50 MPE 
NORMALIZED ENERGY MEAN DATA 

A? 50 FSET (MIC 2) 
-SITE 20 SITE 21 SITS 22 SITS 23 - .......................................................... 
: 82.4 82.4 81.9 82.0 MEAN, dSA 

STANDAR3 DSVIATIOW : 1.89 2.06 2.35 2.15 
No. OF OSSERVATIOMS : 23 73 105 35 

CALCULATED "F" 0.91 
SIGNIFICANCX LEVSL : 0.05 

CRITICAL "F" 2.60 

CONCLUSION: Tnere are NO significant differences ir- graae 
site characteristics. 
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A n a l y s i s  o f  g r a d e  d e p e n d e n c y ,  h o w e v e r ,  i s  c o m p l i c a t e d  b y  
t h e  n e c e s s i t y  o f  c r o s s i n g  p r o t e n t i a l l y  d i f f e r e n t  s o u r c e  

p o p u l a t i o n s ,  a s  i l l u s t r a t e d  i n  F i g u r e  X - 1 1 .  I t  i s  v i r t u -  

a l l y  i m p o s s i b l e  t o  d i f f e r e n t i a t e  i n d i v i d u a l  e l e m e n t s  i n  

e a c h  s o u r c e  p o p u l a t i o n  f r o m  t o t a l  n o i s e  m e a s u r e m e n t s .  A t  

b e s t ,  t h e  e f f e c t s  c a u s e d  b y  s i t e  and  s p e e d  v a r i a t i o n s  may 

b e  removed  f r o m  t h e  m e a s u r e m e n t s ,  b y  e x a m i  n i  n g  n o i  s e  1 e v e 1  s 
a t  2 5  f e e t  o n l y ,  w i t h i n  e a c h  s p e e d  c l a s s .  I n  a d d i t i o n  t o  

g r a d i e n t s ,  h o w e v e r ,  t w o  o t h e r  v a r i a b l e  s t i l l  r e m a i n :  t r u c k  
p o p u l a t i o n s  a n d  p a v e m e n t  t y p e .  

T a b l e s  X-10 t h r o u g h  X- 12 show t h a t  a t  2 5  f e e t  t h e r e  w e r e  

s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  s o u r c e  c h a r a c t e r i s t i c s  a t  

s i t e s  2 0  t h r o u g h  23,  a t  3 1  t o  4 0  mph and  4 1  t o  50  mph, when 

t h e  d a t a  w e r e  s u b j e c t e d  t o  a one- way  a n a l y s i s  o f  v a r i a n c e  

(==0.05). F u r t h e r  e x a m i n a t i o n  showed t h a t  a t  3 1  t o  40 mph, 

t h e  s o u r c e  c h a r a c t e r i s t i c s  o f  s i t e s  2 1  (+7%) a n d  22  ( + 3 % )  
w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  ( T a b l e  X- 1 1 ) .  I n  t h e  same 

s p e e d  c l a s s ,  d a t a  f r o m  s i t e  2 0  (+6%) and  s i t e  2 3  (+4..5%) 

w e r e  a l s o  n o t  s i g n i f i c a n t l y  d i f f e r e n t .  S i m i l a r l y ,  t h e  4 1  
t o  50 mph s p e e d  c l a s s  d a t a  f r o m  s i t e s  2 1 ,  2 2 ,  a n d  2 3  w e r e  

n o t  s i g n i f i c a n t l y  d i f f e r e n t  ( T a b l e  X- 1 2 ) .  S i t e  2 0 ,  

h o w e v e r ,  - was s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  o t h e r  t h r e e .  

B e c a u s e  o f  t h e  t e n d e n c y  f o r  s o u r c e  c h a r a c t e r i s t i c s  t o  be  
s i m i l a r  f o r  +7% and  +3% g r a d e s ,  and  f o r  +4.5% a n d  +6%, t h e  

d i f f e r e n c e s  b e t w e e n  s o u r c e  c h a r a c t e r i s t i c s  c o u l d  n o t  b e  

e x p l a i n e d  b y  g r a d i e n t ,  b u t  m o r e  l i k e l y  b y  s u b t l e  v a r i a t i o n s  

i n  t r u c k  p o p u l a t i o n s  a n d  pavemen t .  

G r a d e  Dependencx .  The  s u s p i c i o n  t h a t  n o  g r a d e  d e p e n d e n c y  
c o u l d  be  d e t e c t e d  was c o n f i r m e d  when t h e  e n e r g y  means o f  2 5  

f o o t  m i c  n o i s e  l e v e l s  w e r e  p l o t t e d  b y  s p e e d  c l a s s  i n  F i g u r e  
X- 12.  T h i s  does  n o t  n e c e s s a r i l y  mean t h a t  no g r a d e  depen-  

d e n c y  e x i s t e d .  I f  i t  e x i s t e d ,  h o w e v e r ,  i t  w a s  p r o b a b l y  
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TABLE X - 10 
ANALYSIS OF VARIANCES 
Source Characteristics 

Sites 20 to 23 and 21 to 23 
31-40 Mgh 

SNESZW XEAN DATA AT 25 FOOT LMIC 1) 
SITE 20 SITS 21 SITE 22 SITS 23 ................................................................. 

STANDARD DEVIATION : 2.20 2.38 2.28 2.47 
No. OF OSSERVATIONS : 
SIGNIFICAXCE LEVEL : 0.05 
CALCULATED "F" 16.36 
CRITICAL: "F" 2.60 

MSAN, dBA 8 7 . 8  89.7 90.3 8 8 . 5  

49 95 8 2  115 

CONCLUSION: There A M  significant differences in source 
characteristics between the four sites. 

ENERGY MEAN DATA AT 25 FOOT (YIC 1 )  
SITE 21 SITE 22 SITE 23 ..................................................... ----------- 

WEAN, dBA 89.7 90.3 88.5 
STANDARD DEVIATION : 2.38 2.28 2.47 

9s 82 115 No. OF OBSERVATIONS : 
SIGNIFICANCS LEVEL : 0.05 
CALCULATED F" 14.72 
CRITICAL ltFt' 2.99 

CONCLUSION: There ARE sign3ficant differences I n  source 
characteristics between the three sites. 



TABLE 'X - 11 
ANALYSIS OF VARIANCES 
Source C h a r a c t e r i s t i c s  

Sites 21 & 22 And Sites 20 & 23 
31-40 MFh 

CONCLUSION : There are NO significant differences in source 
characteristics betweerr the two sites. 

SNERGY MEAN DATA AT 25 FOOT (MIC 1) 
SITE 20 SITE 23 ............................................................... 

IUIEAN, d3A 87.8 88.5 
STANDARD DSVIATION : 2.24 2.47 
No. OF OBSSRVATIONS : 49 115 
SIGNIFICANCE LEVEL : 0.05 
CALCULATED "F" 2.92 
CRITICAL "F" 3.91 

CONCLUSION : There are NO significant differences in source 
cnaracteristics between tne two sites. 
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TA9L9 X - 12 
ANALYSIS OF VARIANCES 
Source Characteristics 

Sites 2 0 , t o  23  and 2 1  to 23  
41- 50 Mph 

ENERGY MEAN DATA AT 25 FOOT (MIC 1) 
SITE 2 0  SITE 2 1  SITE 22 SITS 23 

MEAN, dBA 88.3 90.0 89 .5  8 9 . 3  
STANDARD DEVIATION : 1.94 1.94 2 . 3 4  2 . 0 9  
No. OF OBSERVATIONS : 23 70 105 3 3  
SZGNIFICANCE LEVEL : 0.05 
CALCULATED IrFtl 3.74 
CRITICAL "F" 2 . 6 0  

CONCLUSION: There AR9 significant differences i= source 
characteristics between the four sites. 

ENERGY MEAN DATA AT 25 FOOT (MIC 1) 
SITE 2 1  SITE 22 SITE 23  

YEAN, dBA 
STANDARD DEVIATION : 
No. OF OBSERVATIONS : 
SIGNIFICANCE' L W Z L  : 
CALCULATED "9"' 
CRITICAL "F" 

90 .0  8 9 . 5  8 9 . 3  
1 . 9 4  2 . 3 4  2 . 0 9  
70 1 0 5  3 3  

0 .05  
1 . 5 6  
3 . 0 4  

CO3CLUSION: Theye are NO significant differences in source 
characteristics between the three sites. 
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weak e n o u g h  t o  b e  masked b y  t h e  s u b t l e ,  b u t  s t a t i s t i c a l l y  
s i y n i f i c a n t  v a r i a t i o n s  i n  p a v e m e n t  and  t r u c k  p o p u l a t i o n s .  

B e f o r e  t h e  r e s u l t s  o f  t h e  o n - g r a d e  d a t a  a n a l y s e s  w e r e  
known,  i t  h a d  been  a n t i c i p a t e d  t h a t  t r u c k  n o i s e  l e v e l s  
w o u l d  i n c r e a s e  w i t h  p e r c e n t a g e  o f  g r a d e  a t  any  g i v e n  speed.  
It c e r t a i n l y  seems r e a s o n a b l e  t o  p o s t u l a t e  t h a t  a t  same 
c o n s t a n t  s p e e d s ,  t r u c k s  m u s t  p e r f o r m  u n d e r  m o r e  p o w e r  on  
s t e e p e r  y r a d e s  t h a n  t h o s e  on s h a l l o w e r  g r a d e s ,  a n d  
t h e r e f o r e  e m i t  h i g h e r  n o i s e  l e v e l s .  T h e  u n d e r l y i n g  
a s s u m p t i o n s  f o r  t h i s  r e a s o n i n y  a r e :  

1. F o r  a g i v e n  speed ,  t r u c k s  h a v e  same y r o s s  w e i g h t s  o n  
s t e e p  a n d  s h a l l o w  g r a d e s .  

2 .  T r u c k s  a r e  n o t  p e r f o r m i n g  a t  maximum o r  n e a r  maximum 
p o w e r  i n  o r d e r  t o  h a v e  a v a i l a b l e  r e s e r v e s  t o  m a i n t a i n  same 
s p e e d  on  s t e e p  a n d  s h a l l o w  y r a d e s .  

The  a b o v e  w o u l d  p r o b a b l y  b e  t r u e  i f  s p e e d  c o n s t r a i n t s  w e r e  
p r e s e n t ,  s u c h  as  s l o w  s p e e d  l i m i t s ,  a n d  n a r r o w ,  w i n d i n g ,  
s l i p p e r y  o r  c o n g e s t e d  r o a d  c o n d i t i o n s .  

The  o n - g r a d e  t r u c k  d a t a  i n  t h i s  r e p o r t ,  h o w e v e r ,  h a v e  b e e n  
c o l l e c t e d  u n d e r  f r e e  f l o w i n y  c o n d i t i o n s  w i t h o u t  t h e  a b o v e  
c o n s t r a i n t s .  

U n d e r  t h e s e  c o n d i t i o n s ,  t r u c k s  t r a v e l i n g  o n  a l l  b u t  t h e  
s h a l l o w e s t  y r a d e s  t e n d  t o  o p e r a t e  u n d e r  n e a r  maximum p o w e r  
a t  s u s t a i n e d  c r a w l  s p e e d s  r e p r e s e n t i n g  a s t e a d y  s t a t e  
b a l a n c e  b e t w e e n  p o w e r ,  y r a d e ,  a n d  g r o s s  v e h i c l e  w e i g h t .  
F o r  e q u i v a l e n t  t r u c k  p o p u l a t i o n s ,  p o w e r  d i s t r i b u t i o n s  a r e  
e q u a l ,  and  s u s t a i n e d  c r a w l  s p e e d s  become o n l y  a f u n c t i o f i  o f  
y r a d e  p e r c e n t a g e  a n d  y r o s s  v e h i c l e  w e i g h t .  

F i g u r e  X- 1 3  shows t h e  c o n s e q u e n c e s  o f  t r u c k  c r a w l  s p e e d s  
t h a t  a r e  c o n s t r a i n e a  o n l y  by  g r a d e  ( G )  a n d  w e i g h t  ( W ) .  
T r u c k  p o p u l a t i o n s  1 and  2 ( e a c h  r e p r e s e n t e d  b y  a s i n g l e  
t r u c k )  a r e  assumed t o  h a v e  same n o i s e  c h a r a c t e r i s t i c s  and  
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Power d i s t r i b u t i o n s .  A t  e q u a l  Speeds, e.y., 3 U  mph; b o t h  

t r u c k s  e m i t  t h e  same speed  d e p e n d e n t  t i r e  n o i s e .  S i n c e  

b o t h  t r u c k s  o p e r a t e  u n d e r  t h e  same (maximum) power  and 
t h e r e f o r e  i n  t h e  same y e a r ,  e n y i n e  n o i s e  w i l l  a l s o  be t h e  

same. N o t e ,  however ,  t h a t  f o r  b o t h  t r u c k  p o p u l a t i o n s  t o  
t r a v e l  a t  t h e  same speeds  u n d e r  n e a r  maximum power ,  popu-  
l a t i o n  1 on  t h e  s h a l l o w  g r a d e  needs  t o  b e  l o a d e d  h e a v i e r  

t h a n  p o p u l a t i o n  2 on t h e  s t e e p  y r a a e ,  i .e . ,  t h e  p r o d u c t s  

tilW1 and (ieW2 t e n d  t o  b e  e q u a l .  

T h i s  r e l a t i o n s h i p  may b e  f u r t h e r  s u p p o r t e d  by i n t r o d u c i n g  
t h e  v e r t i c a l  ( u p w a r d )  component  V, o f  t r u c k  s p e e d  V ,  and 

t h e  v e r t i c a l  d i s t a n c e  0, t r a v e l e d  p e r  t i m e  u n i t  t. 

V z  = G * V ,  and 

I n  i t s  s i m p l e s t  f o r m  ( i y n o r i n g  d r a y  and f r i c t i o n ) ,  power  
( P )  i s  d e f i n e d  as :  

w*oz 
p = -  , o r  by s u b s t i t u t i o n :  t 

P = W * V ,  = 

P = W * G * V .  

Assuminy  t h a t  u n d e r  t h e  f r e e  f l o w i n y  c o n d i t i o n s ,  P i s  a t  o r  
n e a r  (‘max) a t  any  speed,  we may p o s t u l a t e :  

Pmax = W * G * V  = c o n s t a n t ,  

and f o r .  t h e  same speeds 
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The a b o v e  g i v e s  an e x p l a n a t i o n  f o r  t h e  o b s e r v e d  l a c k  o f  
g r a d e  dependency .  A d d i t i o n a l  p l o t s  o f  n o i s e  l e v e l s  a t  50 

f e e t  f u r t h e r  s u p p o r t  t h e  l a c k  o f  g r a d e  dependency  ( F i g u r e  

X - 1 4 ) .  

Speed Dependency .  From t h e  above  d i s c u s s i o n  i t  c o u l d  be  
e r r o n e o u s l y  c o n c l u d e d  t h a t  i f  a l l  t r u c k s  w e r e  o p e r a t i n g  a t  

or  n e a r  P m a X  a t  any  speed,  a l a c k  o f  s p e e d  dependency  
w o u l d  a l s o  b e  o b s e r v e d .  However,  t S r e  n o i s e  i s  speed  
d e p e n d e n t ,  and a l t h o u g h  e n g i n e  power  t e n d s  t o  be t h e  same 

a t  any speed,  g e a r i n g  and t r a n s m i s s i o n  n o i s e  w i l l  be  

d i f f e r e n t .  

The l a c k  o f  o b s e r v e d  g r a d e  dependency  a l l o w e d  p o o l i n g  o f  
d a t a  f r o m  a l l  s i t e s  b y  s p e e d  c l a s s  w i t h  t h e  o b v i o u s  advan-  

t a g e  o f  a v e r a g i n g  any v a r i a t i o n s  i n  t r u c k  p o p u l a t i o n s ,  
pavement  t y p e  and c o n d i t i o n s  a t  a l l  s i x  s i t e s .  

B e f o r e  p o o l i n g  t h e  d a t a ,  s p e e d  d e p e n d e n t  c u r v e s  a t  50 f e e t  

( m i c  2 )  f o r  each  s i t e  w e r e  p l o t t e d  b y  t h e  e n e r g y  means o f  
e a c h  s p e e d  c l a s s  ( F i g u r e  X- 1 5 ) .  These  p l o t s  s u g g e s t  t h a t  
a t  e a c h  s i t e  a c u r v e  o f  b e s t  f i t  w o u l d  t e n d  t o  b e  b e s t  
d e s c r i b e d  b y  a s e c o n d  o r d e r  p o l y n o m i a l  e q u a t i o n  r a t h e r  t h a n  

a l i n e a r  r e g r e s s i o n  l i n e  s i m i l a r  t o  t h o s e  u s e d  i n  l e v e l  
r o a d  a n a l y s i s .  

Second o r d e r  p o l y n o m i a l  e q u a t i o n s  o f  t h e  g e n e r a l  fo rm:  

Y = a + bX + C X 2  

w e r e  d e v e l o p e d  f o r  each  s i t e  i n  w h i c h :  

Y = 10 Lo’1o = r e l a t i v e  e n e r g y  o f  u p h i l l  h e a v y  
t r u c k  n o i s e  l e v e l .  
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X = L o g l o  o f  u p h i l l  h e a v y  t r u c k  speed,  mph. 

a, b,  and  c a r e  c o e f f i c i e n t s ,  d e t e r m i n e d  

m a t  hemat i ca l .1  y . 
S u b s t i t u t i n g  y and x f o r  t h e  a b o v e  i d e n t i t i e s ,  t h e  e q u a t i o n  
becomes : 

10Lo'10 = a + b ( L o g l 0  Speed)  + c ( L o g l 0  Speed)Z  

and,  c o n v e r t i n g  r e l a t i v e  e n e r g y  t o  e n e r g y  mean n o i s e  l e v e l  

( L m )  : 

L m  = 1 0  LoglO[a + b (Log10  Speed)  + c(Loglo 
Speed)  * ]  

F i g u r e  X-16 shows t h e  r e s u l t i n g  p l o t s  o f  t h e  e q u a t i o n s  f o r  
B r a n g e  o f  10  t o  70 mph. 

B o t h  f l g u r e s  X-15 and X-16 a p p e a r  t o  s u p p o r t  t h e  e a r l i e r  
f i n d i n g  o f  l a c k  o f  d i r e c t  g r a d e  dependency .  F i g u r e  X- 1 7  

shows a c o m p a r i s o n  o f  t h r e e  p l o t s  o f  LR vs.  speed.  
They  w e r e  g e n e r a t e d  f r o m  1740 d a t a  p o i n t s  f r o m  a l l  s i x  

s i t e s  a t  50  f e e t  ( e x c l u d i n g  t h e  29 d a t a  p o i n t s  above  90 

dBA). 

T h r e e  me thods  w e r e  u s e d  t o  g e n e r a t e  t h e  c u r v e s .  They were  
named a f t e r  t h e  p r o g r a m s  u s e d  t o  d e v e l o p  t h e i r  e q u a t i o n s :  

1. L l n e a r  r e g r e s s i o n  ( ' L i n r e g ' )  

2 .  P l o t t i n g  e n e r g y  means o f  t h e  s i x  s p e e d  c l a s s e s  
( ' V e n o ' )  

3. Second o r d e r  p o l y n o m i a l  c u r v e  f i t  ( ' P o l f i t ' ) .  

X- 5 2  
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The c o m p a r i s o n  c l e a r l y  i n d i c a t e s  t h a t  Veno and P o l f i t  a r e  
i n  c l o s e  ag reemen t .  O f  t h e s e  t w o  c u r v e s ,  P o l f i t  r e p r e s e n t s  

a b e t t e r  f i t  t h r o u g h  t h e  d a t a ,  whereas  t h e  Veno c u r v e  
o n l y  r e p r e s e n t s  t h e  means c j f  1 0  mph s p e e d  c l a s s e s .  P o l f i t  

was t h e r e f o r e  s e l e c t e d  t o  r e p r e s e n t  a s p e e d  d e p e n d e n t  
e n e r g y  mean e m i s s i o n  c u r v e  a t  a r e f e r e n c e  d i s t a n c e  o f  50 

f e e t  f o r  h e a v y  t r u c k s  g o i n g  u p h i l l  on 3% t o  7% g r a d e s  u s i n g  

d a t a  o f  90 dBA o r  l e s s  o n l y .  The e q u a t i o n  o f  t h i s  c u r v e  
i s :  

9 9 L m  = 10Loglo[Z.0295x10 - 2 . 6 2 6 6 ~ 1 0  (Loglospeed)+ 

8 +9.3158x10 ( L ~ g ~ ~ S p e e d ) ~ ]  

The 29 d a t a  p o i n t s  above  90 dBA, o m i t t e d  i n  t h e  d e v e l o p m e n t  
o f  t h e  P o l f i t  c u r v e ,  w e r e  t h e n  u s e d  t o  a d j u s t  t h e  c u r v e  

upward .  The a d j u s t m e n t  c o n s t a n t  was c a l c u l a t e d  f r o m  t h e  
e n e r g y  mean n o i s e  l e v e l  o f  a l l  t h e  5 0 - f o o t  d a t a  ( i n c l u d i n g  

d a t a  above  90 dBA - 1769  d a t a  p o i n t s )  and  t h e  e n e r g y  mean 
n o i s e  l e v e l  o f  t h e  50 f o o t  d a t a  o f  90 dBA and b e l o w  ( 1 7 4 0  
d a t a  p o i n t s ) .  The d i f f e r e n c e  b e t w e e n  t h e s e  was 0.8 dBA, 
and was u s e d  a s  a c o n s t a n t  t o  a d j u s t  t h e  P o l f i t  upwards  

a l o n g  t h e  e n t i r e  c u r v e .  T h i s  assumed t h a t  t h e  

d i s t r i b u t i o n s  o f  2 9 0  dBA and >90  dBA w e r e  p r o p o r t i o n a l  o v e r  
a l l  speed  c l a s s e s .  T a b l e  X-13 t e s t s  t h i s  a s s u m p t i o n ,  and 
i t  a p p e a r s  t h a t  e x c e p t  f o r  2 1  t o  30 mph and  3 1  t o  40 mph 
speed  c l a s s e s  t h i s  a s s u m p t i o n  i s  f a i r l y  a c c u r a t e .  If, 
however ,  t h e  t w o  speed c l a s s e s  were  combined,  t h e  a c c u r a c y  
o f  t h e  a s s u m p t i o n  w o u l d  i m p r o v e  even  more. 

The a d j u s t a d  P o l f i t  c u r v e  t h e n  becomes: 

L m  = 10Log10[2.0295x109-2.6266x10g( Loglospeed)+ 

8 +9.3158x lO (LoglOSpee d)2 ]+0.8 ,  

x- 55  



TABLE X-13 

COMPARISON OF DISTRIBUTIONS 
OF - <90 dBA and >90 dBA DATA 

<90 dBA >90 dBA - 
Speed Class Actual n Actual n Expected n 

<11 

11 -20 

21-30 

31 -40 

41 -50 

51-60 

>60 

2 0 

140 3 

527 12 

500 3 

31 9 6 

224 5 

0. 

2.3 

8.8 

8.4 

5 . 3  

3 r 7  

0.5 - 0 - 28 - 
1740 29 29 
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w h i c h  r e p r e s e n t s  t h e  C a l i f o r n i a  Heavy- Truck- On- Grade N o i s e  
R e f e r e n c e  E n e r g y  Mean E m i s s i o n  L e v e l  ( C a l y r a d e )  f o r  y r a d e s  

o f  + 3 %  t o  +7%.  The c u r v e  i s  shown i n  C h a p t e r  X I .  

Speed D i s t r i b u t i o n  A s  a F u n c t i o n  o f  Grade. E a r l i e r  i n  t h i s  
c h a p t e r  i t  was c o n c l u d e d  t h a t  t h e r e  was a l a c k  o f  d i r e c t  
g r a d e  dependency i n  t h e  measured  n o i s e  d a t a .  However, 

t h e r e  w a s  a s i g n i f i c a n t  speed  dependency,  r e p r e s e n t e d  b y  
t h e  C a l g r a d e  c u r v e .  E x a m i n a t i o n  o f  o b s e r v e d  speed d i s t r i -  

b u t i o n s  i n  t h i s  s t u d y  show t h a t  - as  e x p e c t e d  - speeds and 

g r a d e s  a r e  i n v e r s e l y  p r o p o r t i o n a l .  

U n l i k e  l e v e l  r o a d  s i t e s ,  when f r e e  f l o w i n g  t r a f f i c  moves 
w i t h i n  a n a r r o w  r a n y e  o f  speeds,  g r a d e s  d i s p l a y  a much 

w i d e r  ranye .  U s i n y  a v e r a y e  speeds w i t h  C a l g r a d e  may 

p r e s e r i t  p r o b l e m s ,  because  t h e y  a r e  g e n e r a l l y  n e a r  t h e  

" s a y - p o i n t "  o f  t h e  c u r v e .  I d e a l l y ,  t h e  e n t i r e  speed 

d i s t r i b u t i o n  s h o u l d  be i n t e g r a t e d  w i t h  C a l y r a d e .  T h i s ,  
however ,  r e q u i r e s  k n o w l e d g e  o f  u p h i l l  heavy  t r u c k  speed 
d i s t r i b u t i o n s  as t r a f f i c  i n p u t s  f o r  n o i s e  p r e d i c t i o n s  - 
i n f o r m a t i o n  t h a t  i s  n o t  r e a d i l y  a v a i l a b l e  on a r o u t i n e  
b a s i s ,  I t  was t h e r e f o r e  deemed u s e f u l  t o  a t t e m p t  t o  

d e v e l o p  " d e f a u l t "  speed d i s t r i b u t i o n s  based  on o b s e r v a t i o n s  

i n  t h i s  S tudy .  

F i y u r e  X-18 p r e s e n t s  t h e  speed  d i s t r i b u t i o n s  i n  10 mph 
s p e e d - i n t e r v a l s ,  o b s e r v e d  i n  t h i s  s t u d y .  The a v e r a y e  and 
12 1 / 2  p e r c e n t i l e  o f  t h e  d i s t r i b u t i o n  were  compared w i t h  

t h o s e  p r e s e n t e d  i n  a C a l t r a n s  r e p o r t  f o r  g r a d e s  up t o  +7% 
i n  1% i n c r e m e n t s ( l 0 ) .  - The v a l u e s  be tween  t h e  i n c r e m e n t s  

were  i n t e r p o l a t e d .  The t w o  p o i n t s  on t h e  o b s e r v e d  speed 
d i s t r i b u t i o n s  show g e n e r a l l y  yood a y r e e m e n t  w i t h  t h o s e  on 
t h e  t y p i c a l  d i s t r i b u t i o n s .  It was t h e r e f o r e  c o n c l u d e d  t h a t  

t h e  o b s e r v e d  speed d i s t r i b u t i o n s  were  t y p i c a l .  

x - 5 7  
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From t h e  o b s e r v e h  s p e e d  d i s t r i b u t i o n s  a e f a u l t  n o i s e  

e m i s s i o n  l e v e l s  were  computed.  

f o r  each  g r a d e ' s  speed  d i s t r i b u t i o n  was c a l c u l a t e d  ( T a b l e  
X- 14 ) .  The r e s u l t s  were  p l o t t e d  ( F i g u r e  X- 1 9 )  a l o n g  w i t h  

t h e  5 5  mph h e a v y  t r u c k  e m i s s i o n  l e v e l  f o r  l e v e l  roads .  A 

c l i r v e  o f  " b e s t  f i t "  was t h e n  d rawn  t h r o u g h  t h e  p l o t s .  

Because o f  i a c k  o f  d a t a  be tween  0 and 3% t h e  c u r v e  was 
dashed i n  t h i s  r e y i o n ,  i m p l y i n g  u n c e r t a i n t y  o f  i t s  l o c a -  

t i o n .  The a p p a r e n t  d i s c o n t i n u i t y  i n  t h e  c u r v e  b e l o w  3% may 

be e x p l a i n e d  b y  t h e  h y p o t h e s i s  t h a t  b e t w e e n  0 and 3% g r a d e s  

t r u c k s  a r e  n o t  n e c e s s a r i l y  o p e r a t i n g  u n d e r  n e a r  maximum 
power  as i s  t h e  c a s e  f o r  3% t o  7 %  g r a d e s .  I f  t r u c k s  a r e  
n o t  u n d e r  maximum power ,  t h e i r  speeds may b e  i n f l u e n c e d  

more b y  speed  l i m i t s  r a t h e r  t h a n  by l o a d i n g .  A s  was 

d i s c u s s e d  e a r l i e r  i n  t h i s  c h a p t e r ,  i t  w o u l d  be r e a s o n a b l e  

t o  s u y g e s t  t h a t  u n d e r  t h o s e  c o n d i t i o n s  a s t r o n g e r  y r a d e  

depenaency  w o u l d  e x i s t .  On s t e e p e r  g r a d e s ,  s p e e d  depen-  
dency  w o u l d  be d o m i n a n t .  The dashed and s o l i d  c u r v e  i n  

F i g u r e  X- 19  r e f l e c t s  t h i s .  The r e l a t i o n s h i p  b e t w e e n  t h e  
l e v e l  r o a d  n o i s e  e m i s s i o n  l e v e l  a t  5 5  mph and t h e  g r a d e  
d a t a  t h e r e f o r e  a p p e a r s  r e a s o n a b l e .  

F i r s t ,  t h e  w e i g h t e d  LE 

T a b l e  X- 15  shows s u g g e s t e d  d e f a u l t  v a l u e s  d e r i v e d  f r o m  t h e  
c u r v e  i n  F i g u r e  X-19. These s h o u l d  o n l y  be u s e d  i f  speed  
d i s t r i b u t i o n s  o f  u p h i l l  h e a v y  t r u c k s  a r e  unknown. 
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TABLE X - 14 ~a WEIGHTED SY OBSERVED SPEED DISTRISUTIONS 

GRAD% 
% 

SPSED L FREQUENCY AVERAGS RELATIVE WE I GHTSD 
SNERGY ENERGY CLASS OF SPEED Lrn 

( MPE ) OCCURRENCE ( MPH 1 dBA x 106 x 106 .................................................................. - - 1 -  - 11-20 0 
21-30 3.2 27.5 83.4 218.8 7.0 

60.0 31-40 25.0 36.3 83.8 239.9 
.r3.0 41-50 32.1 45.2 84.5 281.8 90.5 

51-60 32.9 55.6 85.4 346.7 114.1 
>60 6.8 62.5 85.9 389.0 26.5 

TOTAL WEIO,V,TSD WEAN ENZ4GY 298.1 
ENERGY MEAN NOISE EYISSXON LEV3.L FOE? 3.0 % GRADS: 64.7 d 3 A  

11-20 1.9 18.3 83.8 
21-30 20.0 28.0 83.4 
31-40 . 43.8 34.7 83.7 

44.2 41-50 20.5 44.5 84.5 
51-60 13.8 54.3 85.3 

TOTAL WEIGHTED MEAhr ENERGY 
ENERGY MSAM NOISSI, EMISSION LEVSL FOR 

- - >60 0 

239.9 4.6 
218.8 43.8 
234.4 102.7 
281.8 57.8 
338.8 46.8 

. 255.7 
4.2 9s GRADE: 84.1 dBA .................................................................. 

11-20 4.1 17.7 83.9 245.5 10.1 
21-30 34.9 26.7 83.4 218.8 76.4 
31-40 37.5 34.0 83.7 234.4 87.9 

+ 4 . 5  41-50 11.4 45.1 84.5 281.8 32.1 
51-60 11.1 55.2 85.3 338.8 37.6 
>60 1.0 61 .? 85.8 380.2 3.8 

TOTAL WEIGETED MEAN ENEBGY 2 4 7 . 9  
FMERGY FSAN NOISE EMISSION LEVEL, FOR 4.5 % GRADE: 83.9 dSA 

4, 
. .- 
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TABLE X - 14 (Continued) 
L E  WEIGHTED S Y  OBSSRVED SPEED DISTRIBUTIONS 

SPEED % FREQUENCY AVERAGE RELATIVS WEIGHTED 
ENERGY SNERGY GRADE CLASS OF SPEED L r n  

% (MP8 J OCCURRENCE ( MPH 1 dBA X 106 x 106 .................................................................. 
11-20 5.2 17.9 83.9 245.5 12.8 
21-30 48.6 26.0 83.4 218.8 106.3 
31-40 19.6 33.3 83.6 229.1 44.9 

+ 5 . 6  41-50 13.8 44.7 84.5 281.8 38.9 
51-60 12.2 53.9 85.2 331.1 40.4 
>60 0.7 62.0 85.8 380.2 2.7 

TOTAL WEIGHTSD FEAN ENEIIGY 246.0 
XNEIIGY MEAN NOISE EMISSION LEVEL FOR 5.6 % GIIADE: 83.9 dBA 

11-20 22.5 17.5 83.9 245.5 55.2 
21-30 49.0 24.5 83.4 218.8 207.2 
'3 1-40 17.1 35.8 83.8 239.9 41.0 

A6.0 41-50 7.7 ' 45.7 84.6 288.4 22.2 
51-60 3.7 55.2 85.3 338.8 12.5 

TOTAL KSIGHTSD MSAN ENE,SGY 238.1 
SNERGY MSAN NOISE EMISSION LEVEL FOR 6.0 !% GRADE: 83.8 r5SA 

.................................................................. 

- - - - >60 0 

11-20 15.2 16.7 84.1. 
21-30 27.4 24.7 83.4 
31-40 31.9 35.3 83.8 

+7.0 41-50 23.6 44.8 84.5 
51-60 1.9 52.5 8S.l 

TOTAL WEIGHTED MEAN ENERGY 
ENERGY MEAN NOISE EMISSION LEVEL FOR 

- - >60 0 

257.0 39.1 
218.8 60.0 
239.9 76.5 
281.8 66.5 
323.6 6.1 

248.3 
- - 

7 . 0  % GRADE: 83.9 dSA 

X- 61 



o= measured data 
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Figure X - i9. 
Observed Speed Distributions O f  Uphill Heavy Trucks. 
(Reference Distance = 50 Feet) 

Weighted Noise Emission Levels For 

GRADE, s& 
(Level Q 55 Mph 

1 
2 

( 

3 
4 
5 
6 
7 

* used to interpolate 2% value only 
( for 1% use l eve l  road emission l eve l s )  

Table X - 15.  
Grades Stee er  Than 1%. (Interpolate fractional 
Percentages P 

Suggested Default Values For 
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X I .  CALIFORNIA VEHICLE NOISE R E F E R E N C E  

E N E R G Y  M E A N  E M I S S I O N  LEVELS 

L e v e l  Roads 

F i y u r e  X I - 1  p r e s e n t s  t h e  C a l i f o r n i a  V e h i c l e  N o i s e  

( C a l v e n o )  R e f e r e n c e  E n e r g y  Mean E m i s s i o n  l e v e l s .  The speed-  
d e p e n d e n t  c u r v e s  were  d e v e l o p e d  f r o m  t h e  measured  d a t a  a t  
50 f e e t  f r o m  t h e  c e n t e r l i n e  o f  v e h i c l e  t r a v e l  a t  a h e i g h t  

o f  5 f e e t ,  u s i n g  t h e  r n e t h o d o l o y i e s  and c r i t e r i a  d i s c u s s e d  

i n  t h e  p r e v i o u s  c h a p t e r s .  The c u r v e s  s h o u l d  b e  used  o n l y  

f o r  v e h i c l e s  t r a v e l i n g  a t  c o n s t a n t  speed f r o m  2 5  iriyh t o  6 5  

rnph, on l e v e l  roadways  ( w i t h i n  . -  + 1% y r a d i e n t ) .  

D e f i n i t i o n s  o f  t h e  t h r e e  v e h i c l e  y r o u p s  a r e  i d e n t i c a l  t o  
t h o s e  d e f i n e d  i n  FHWA-HD-77-108(2). 

T h i s  s t u d y  d i d  n o t  a t t e m p t  t o  v e r i f y  e x i s t i n y  s o u r c e  

h e i y h t s  r e p o r t e d  b y  FHWA-RD-77-108, n o r  d i d  t h i s  s t u d y  

a t t e m p t  t o  d e t e r m i n e  new s o u r c e  h e i y h t s  for  a u t o s ,  medium 
and h e a v y  t r u c k s .  

A summary o f  d i f f e r e n c e s  b e t w e e n  t h e  C a l i f o r n i a  and 
FHWA-RD-77-108 f O I l O W S :  

C a l i f o r n i a  - FHWA, dBA 
Speed (mph) A u t o s  Medium T r u c k s  Heavy T r u c k s  

3 1  

35 

40 

4 5  

50 
3 5  

6 0  

U.8 

0.8 

0.8 

-0.5 
-0.9 
-1.4 

0.8 -1.8 

U.9 - 2 . 2  
U.9 -2.5 
1.0 -2.9 

+0.2 
-1.6 
-1.8 
- 2 . 2  

- 2 .4  

-2.6 
-2.8 
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FIGURE X I - 1  
CALIFORNIA VEHICLE'NOISE EMISSIONS 

LOE VS. SPEED 

ALL ' SITES 
MIC.112 HT-SFT. DIST-SOFT. 

mom.- VEH.TYPE: ALL AUTOS LOE- 5.2 + 38.8*LOG (MPH) 
VEH . TYPE: MEDIUM TRUCKS LOE-35.3 + 25.8HLOG (MPH] 
VEH . TYPE: HEAVY TRUCKS LOE-5 f .8 + 19.2*LOG (MPH] 25,<MP&3 1 LOE-50.4 + 19.2*LOG(MPH) 3wMPHs65 

STRAIGHT LINE TRANSITION 3f<MPH<35 
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I t  i s  es t imated t h a t  f o r  average t r a f f i c  condi t ions  a t  55 
m p h ,  noise  l e v e l s  p red ic ted  w i t h  t h e  C a l i f o r n i a  em'ssion 
l e v e l s  w i l l  be approximately 1 t o  2 dBA lower t h a n  those  
p red ic ted  w S t h  t h e  N a t i o n a l  emission l e v e l s .  

A 1981 C a l i f o r n i a  TransLab s tudy ( 8 )  - showed t h e  FHWA-RD- 77-  
108(3)  - t o  ove rp red i c t  by 3 t o  4 dBA. This overpred ic t ion  
was p a r t i a l l y  due t o  t h e  use o f  National emission l e v e l s .  
W i t h  C a l i f o r n i a  emission l e v e l s ,  t h e  ove rp red i c t i ons  w o u l d  
be reduced t o  a b o u t  2 dBA. 

Grades 

Figure X I - 2  presents the  C a l i f o r n i a  Heavy-Truck-On-Grade 
Noise Reference Energy Mean Emission Levels f o r  'grades  o f  
+3% t o  +7% (Calgrade) .  These should o n l y  be app l ied  t o  
heavy t r u c k s  i n  uph i l l  d i r e c t i o n  t r a v e l i n g  a t  su s t a ined  
crawl speeds. 

Differences  between Calgrade a n d  t h e  e x i s t i n g  N C H R P  1 1 7  
methodology using average spe.eds a r e  shown i n  Table XI-1. 

A s  was 'nd ica ted  i n  Chapter X ,  k n o w n  speed d i s t r i b u t i o n s  o f  
u p h i l l  t r u c k s  must be i n t e g r a t e d  w i t h  Calgrade. I f ,  
however, t h i s  informat ion i s  n o t  a v a i l a b l e ,  d e f a u l t  values 
f o r  t y p i c a l  speed d i s t r i b u t i o n s  s h o w n  in  Table X- 1 5  may b e  
used. 

F i n a l l y ,  i t  should be emphasized t h a t  Calgrade may o n l y  be 
used'when sus t a ined  crawl speeds have been a t t a i n e d  a n d  n o  
o the r  speed c o n s t r a i n t s  e x i s t .  Figure X I - 3  may be used as 
a g u i d e  t o  determine t h e  averaqe d i s t ance  needed f o r  a 

heavy t ruck  t o  d e c e l e r a t e  from 5 5  m p h  a t  t h e  b o t t o m  o f  a 
grade,  t o  sus ta ined  crawl speed a t  some p o i n t  on a cons tan t  

XI-3 
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. 

GRADE 

Level  

+1% 

+2x 

+3% 

+4% 

+5% 

+6% 

+7% 

TABLE X I - 1  

COMPARISON OF CALGRADE AND NCHRP 117 

AVERAGE 
TY P I CAL 

SPEED (MPH) 

55 

55 

50 

45 

40 

36 

32.5 

31 

Lm, dBA BASED ON AVG. SPEED 
CALGRADE NCHRP 117* 

83.8 83.8 

84.0** 83.8 

84.2** 83.0 

84.5 83.1 

84.1 83.2 

83.8 83.3 

83.5 84.3 

83.4 85.5 

*Calveno + NCHRP 117 Grade Correct ion 
* * In te rpo la ted  Val ues 
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Figure X I  - 3. 
of uphi l l  grade for an average healy truck slowing 
down from 55 Mph t o  sustained crawl speeds (10). 

Deceleration distance as a f m c t i o n  
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y r a d e .  The a v e r a y e  d i s t a n c e  r a n g e s  f r o m  0.76 m i l e s  f o r  a 
7 %  y r a d e  t o  2.UO m i l e s  f o r  a 2% y r a d e ( l 0 ) .  - 
I n  absence  o f  r e l i a b l e  i n f o r m a t i o n  t h e  a u t h o r  recommends 
t h a t  no y r a d e  c o r r e c t i o n s  ( C a l y r a d e  or  o t h e r  m e t h o d s )  be  
made f o r  n o i s e  p r e d i c t i o n s  a t  y r a d e  s i t e s  l o c a t e d  w i t h i n  
t h e  n e a v y  t r u c k  d e c e l e r a t i o n  zone,  i .e . ,  a t  d i s t a n c e s  

s i y n i f i c a n t l y  l e s s  t h a n  t h o s e  shown i n  F i g u r e  X I - 3 .  I n  

t h e s e  zones,  t h e  a u t h o r  recommends u s i n y  5 5  mph speeds and 

C a l v e n o  ( l e v e l  r o a d  e m i s s i o n  l e v e l s )  f o r  t n e  u p h i l l  heavy  

t r u c k s .  

X I - 7  
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0 = level road sites 

0 = grade sites 

Figctve&f.Locations Of noise Measurement Sites. 
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APPENDIX B 
SAFETY 

t 

0 



ROADSIDE SArTTV 

(References8 Chapter V I I I  Czl t rans 
Maintenence Manual, Transportzt ion 
Laboratory And Enviro-Chemical Branch 
Safe ty  Codes.) 

1. A l l  personnel must wear h a r d  hats,  orange s h i r t s  o r  v e s t s ,  
and s a f e t y  g lasses  when working- i n  the f i e l d .  

2. When ever  p r a c t i c a l ,  maintain a t  l e a s t  6 f e e t  of q s r t e  between 
moving t r a f f i c  2nd work area.  

3. S r i e f  excursions on +he outs ide t r a v e l  way a r e  allowed only when: 

* Traffic i s  l i g h t  
* Excursion i s  no t  longer  than two minutes 
* Sight dis tance  i s  a t  l e a s t  500 f e e t  
* Vehicles a re  parked o f f  the  t rave led  way 
* Crew cons i s t s  o f  a t  l e a s t  two men, w i th  no more than 

* The look o u t  person should no t  ca r ry  a f lag  o r  paddle 
* The t r a f f i c  should not  be influenced i n  m y  wzy by t h e  

* Excursions should be done during breaks i n  t r a f f i c  

one person on the  t rave led  way 

presence o f  a person on the  t rave led  way 

4. Park veh ic les  8s far from the t r a f f i c  l anes  as poss ib le .  

5 .  Crews on f o o t  should face  t r a f f i c  continuously. 

5 .  One person must be assigned as a look Out. 

7 .  Wzrning signs should not  be used for any operat ion which is 
c a r r i e d  out e n t i r e l y  beyond a d is tance  o f  6 f e e t  f r o m  the  out-  
s ide  edge o f  shoulder. 
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APPENDIX C 

DATA SUYYARIES 
(level Road Sites O r , l y )  
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1 
1 
1 

f******f****f**Yw*******w********** DATA SUMMARY *****f**i**f******************** 
LOC. * EVENT * VEH * * * 

f QUAL. * M I C  * v *  
E +  * T  S *  * WS WA WE * 

S v w  * Y  P *  * IP IN IC * 
I E * G V D E * P E * (1) (2) (3) ( 4 )  (5) * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8/17/82 
8/17/82 

3 180 -4.5 
3 180 -4.5 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40  
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
2 0 1 1  
2 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  

1 63 
3 58 
4 59 
1 58 
5 61 
5 63 
5 64 
5 61 
7 56 
7 58 
3 55 
1 58 
1 60 
1 53 
1 66 
5 69 
1 56 
5 54 
5 57 
5 59 
1 64 
5 59 
5 63 
5 61 
1 54 
1 61 
1 54 
1 56 
5 57 
1 57 
5 59 
1 61 
5 60 
-1 64 
5 62 
3 52 
5 61 
1 61 
2 58 
5 46 
5 64 
5 58 
5 56 
5 62 
1 61 
5 62 
1 62 
5 65 
5 60 
5 61 
5 56 
5 55 
1 60 
5 56 
5 44 
5 44 
5 63 
5 59 
5 61 
5 32 
5 60 
1 54 
1 63 
5 61 
5 60 
5 62 
5 55 
5 54 
5 62 
5 56 

80.3 
90.7 
91.0 
75.7 
91.4 
90.6 
90.3 
95.1 
79.9 
75.0 
83.5 
79.6 
82.1 
79.8 
85.7 
94.9 
77.9 
90.4 
92.9 
91.0 
81.4 
90.2 
88.5 
89.0 
82.0 
79.9 
78.9 
79.3 
90.2 
75.8 
89.6 
80.2 
91.4 
81.7 
95.2 
87.5 
95.6 
76.6 
83.4 
89.2 
91.5 
89.4 
88.2 
91.1 
79.3 
88.3 
82.5 
91.8 
85.2 
88.4 
90.5 
89.5 
79.8 
92.1 
86.5 
85-6 
90 - 5  
92.9 
88.2 
92.7 
87.2 
81.2 
83.7 
91.6 
89.5 
94.0 
91.8 
89.2 
92.5 
88.4 

C 

74.4 
83.9 
84.1 
70.3 
86.2 
84.3 
83.8 
88.7 
73.9 
55.6 
77.2 
73.2 
75.8 
73.2 
79.0 
88.4 
72.0 
84.8 
86.3 
84.8 
75.5 
84.0 
82.6 
82.2 
76.3 
74.4 
73.5 
73.0 
83.7 
70.4 
84.0 
74.6 
85.0 
74.6 

81.0 
89.5 
70.9 
77.4 
83.9 
84.7 
84.0 
82.0 
84.3 
72.9 
82.1 
76 -2 
85.6 
80.4 
81.6 
84.5 
83.5 
72.9 
86.2 
80.0 
79.6 
84.0 
86.1 
82.2 
87.7 
81.4 
75.0 
76.9 
84.5  
82.9 
87.2 
85.3 
83.0 
86.2 
81.5 
- I  

89.2 

74.5 
85.0 
84.9 
71.8 
86.4 
85.7 
84.1 
89.2 
74.3 
62.2 
77.4 
73.3 
76.2 
74.0 
79.6 
89.9 
72.7 
84.1 
87.6 
85.4 
74.9 
84.2 
83.0 
83.0 
76.8 
74.7 
74.7 
72.9 
84.6 
70.9 
84.6 
74.4 
85.1 
74.5 
89.2 
82.3 
91.3 
71.3 
77.7 
83.4 
85.7 
84.5 
82.5 
85.5 
72.7 
83.0 
76.6 
86.3 
81.1 
82.7 
84.5 
83.8 
74.0 
86.1 
80.4 
79.7 
85.4 
86.7 
82.7 
87.2 
82.5 
74.6 
78.3 
85.5 
83.9 
88.2 
86.1 
83.5 
87.2 
82.3 

62.5 
77.5 
75.8 
59.0 
76.6 
75.4 
76.3 
81.7 
66.1 
50.3 
69.0 
64.9 
65.1 
60.3 
69.1 
81.7 
62.7 
76.2 
75.4 
75.5 
64.7 
74.6 
73.5 
73.6 
62.8 
62.8 
62.7 
61.7 
76.0 
59.9 
75.1 
61.9 
76.1 
60.2 
82.5 
72.9 
83.6 
58.8 
64.4 
72.9 
77.2 
73.5 
73.5 
74.1 
62.9 
74.0 
63.7 
75.7 
72.5 
73.6 
76.0 
71.0 
62.2 
76.4 
70.1 
70.7 
75.1 
76 .2 
72.5 
77.6 
72.8 
62.9 
66.4 
73.2 
75.9 
76.8 
75.0 
71.9 
77.0 
72.0 

70.1 
78.4 
79.4 
66 -8 
81.0 
79.2 
79.0 
83.6 
70.2 
56.5 
71.4 
68.1 
69.9 
68.5 
73.0 
83.3 
67.7 
78.6 
80.6 
79.7 
71.1 
78.2 
76.6 
77.5 
70.0 
69.3 
68.8 
68.0 
78.0 
66.1 
80.3 
69.8 
79.6 
70.5 
83.1 
75.8 
86.3 
66.7 
72.5 
77.2 
79.8 
79.0 
76.1 
79.3 
67.9 
76.5 
70.4 
81.1 
76.6 
76.9 
79.1 
78.5 
68.1 
81.0 
75.6 
73.6 
78.9 
80.9 
77.4 
81.9 
77.0 
69.7 
72.8 
79.2 
78.9 
80.5 
79.1 
78.0 
81.3 
76.1 

3 180 -4.5 
'3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 - 4.5 
3 180 -4.5 
3 180 -4.5 
3 180 - 4.5 
.3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 - 4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 - 4.5 
3 180 -4.5 
3 180 - 4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 - 4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 4 . 5  
3 160 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 - 4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 189 - 4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 

8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
'8117182 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
81 17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
81 17/82 
81 17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 I 

8/17/82 
8/ 17/82 
8/17/82 
8/17/82 
8/ 17 18 2 

8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
81 17 182 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
81 17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
81 17/82 
8/17/82 
812 7/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 
8/17/82 

a/ 17/82 



* * *w**** * * * * * * * f * * *w**** * * * * * * f * * * *  DATA SUMMARY f*********f*fff*f*f************* 
LOC. * EVENT * VEH * * * * QUAL. * x MIC * v *  

E *  * T  S *  * WS WA W E  f 
S v *  * Y  P *  * XP IN IC * 
I E * G V D E * P E * ( 1 )  ( 2 )  ( 3 )  ( 4 )  ( 5 )  W NE NG NT * 
T N Z L E / N * E  E *  5 5 10 5 10 * DE BL DO * 
E T * R H L V *  D *  DBA * D E R * DATE 

**************************************M****************************************** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82  
8 3  
84 
85 
86 
87 
88 
89 
90 
9 1  
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 

109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 

I oa 

2 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 0 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

0 0 0 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 3 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

2 , 1 1 1  

1 54 
5 60 
1 57 
2 6 0  
1 50 
5 62 
5 55 
5 64 
5 54 
5 58 
5 62 
5 6 1  
5 63 
5 56 
5 60 
5 61 
5 60 
5 54 
5 6 0  
1 57 
1 63 
5 56 
5 6 0  
5 59 
5 58 
1 56 
1 47 
5 62 
5 56 
7 57 
5 6 1  
1 52 
2 55 
5 59 
5 59 
5 62 
5 60 
5 60 
1 59 
1 55 
5 64 
5 66 
5 50 
2 55 
5 60 
5 55 
5 62 
5 70 
7 55 
5 65 
5 59 
5 48 
5 57 
5 63 
1 59 
5 59 

7 8 . 9  74 .2  
92.6 8 5 . 9  
8 2 . 2  76 .5  
91.8 8 3 . 3  
79 .1  74 .3  
9 0 . 8  8 4 . 3  
92.4 8 4 . 9  
90.4 8 4 . 2  
90.3  8 4 . 3  
90.3  8 3 . 5  
90.1  83.6 

90.5 8 4 . 9  
94.0 8 7 . 4  

8 9 . 1  82.6 
92.6 8 6 . 2  

90 .4  84 .4  

91.3 8 5 . 0  

a 7 . i  80.0 
87 .4  80 .a  
75.6 69 .a  

8 8 . 4  131.9 
80.5  75.0  

91.4 84.6  
89 .6  8 3 . 4  
92.1 8 5 . 5  
76 .9  7 0 . 8  
72 .4  66 .9  
93.5 8 7 . 1  
9 0 . 8  85 .5  
80 .9  74 .9  

86 .8  79.7  
88.9  83.0  
91.8 85.5  

88 .5  81.9  
91.3 8 4 . 2  

91.5 84 .a  

89 .5  a3.4  
92.8 86 .1  

80.5  74.6 
78.9  73 .2  
94.5 8 1 . 1  
92.1  85 .4  
95.3 8a .a  
82 .2  76.8  
88.8 82 .3  
93.4 8 7 . 1  
8 9 . 4  83.8  
92.8 8 6 . 2  
83 .2  76.6  
91.1 84.6  
90.8 83.7  
84 .4  78.8  
92.9 86.0  
90.7 83.6 
7 9 . 4  72 .3  
87 .8  81.3  

76.0  
8 6 . 4  
7 6 . 5  

' 8 3 - 9  
75.7  
8 5 . 3  
85 .2  
8 5 . 1  
8 4 . 9  
84 .0  
84 .4  
84.7  
86.0 
8 7 . 5  
85 .4  
83 .1  
8 7 . 2  
80 .8  
81 .5  
69.6 
7 6 . 1  
82.7  
8 5 . 8  

71 .4  
6 6 . 9  

85.5  
75.1  

8 3 . 5  
05.7  

8 8 . 3  

(15.5 
7 9 - a  
a2.7 

8 5 . 0  
a 7 . 0  

86 .1  

82.7  
84 .9  
76.0  
73.7  
8 9 . 1  

8 9 . 1  
77 .4  
82 .7  
87.9  
8 4 . 2  
86 .6  
77 .1  
85 .8  
8 5 . 4  
7 9 . 3  
86 .8  
8 4 . 3  
71 .9  
82 .4  

a 6 . i  

6 6 . 3  
76.6  
6 2 . 7  
71.0  
64 -8  
76.7 
77.0  
75.4  
72 .9  
73.5  
73 .3  
93 .7  
73.1  
76.4  
75 .9  
71.1  
75.6 
71.7 
72 .1  
58 .4  
67.9 
7 3 . 2  
72.7 
74.4  
7 6 . 2  
61.2  
58.0 
79.7 
77*4 
59.7 
77.0  
66.6  
7 0 . 1  
75 -6  
76.3  
77.8  
72.1  
76.1  
6 5 . 0  
6 2 . 9  
76.6 
77.7  
79.6 
66.0  
74 .3  
75.9  
74 .7  
75 .1  
65.4  
76.6 
73 .1  
6a .9  
76 .a 
74 .1  
6 0  .(I 
7 2 . 1  

73.5  
7 9 - 8  
72.7 
77 - 2  
7 1 - 8  
79 .5  
80 .8  
79.0  
78.0 
7 8 . 4  

79.6 
79.0  
8 0 . 9  
8 0 . 2  
77 .4  

75 .1  
75 .5  
6 4 . 4  
72 .5  
76 .3  

78.0 
80 .6  
66.0  
64 .8  
83.0  
80.7  
68 .3  
80 .4  
7 5 . 2  
77.8  
79 .1  

76.7  
79.8  
72 .4  
71 .5  

7a.o 

ao .5  

7a.a  

7a. o 
a i . 1  

a 2 . 5  
ao.1 
83.a  
70.6 
77 .3  
80 .4  
79 .1  
80 .5  
70 .8  
79 .8  
78.2  
72.8  
8 0 . 4  

66 .1  
76.9  

70.8 

3 180 - 4 .5  
3 180 - 4.5 
3 180 - 4.5  
3 180 - 4.5  
3 180 -4.5. 
3 180 - 4 .5  
3 180 - 4.5 
3 180 - 4.5  
3 180 - 4 .5  
3 180 - 4.5 
3 iao - 4.5  
3 iao - 4.5  
3 i a o  - 4.5  

3 i a o  - 4.5  

3 180 - 4.5 
3 180 - 4.5 
3 180 - 4.5  

3 iao -4-5 
3 180 - 4.5  
3 180 - 4.5 

3 180 - 4.5 
3 180 - 4.5  
3 180 - 4.5  
3 180 - 4.5  
3 180 - 4.5 
3 180 - 4.5  
3 180 - 4.5  
3 180 - 4.5  
3 180 - 4.5 

3 180 - 4 - 5  
3 180 - 4.5  
3 180 - 4.5 

3 180 - 4.5 
3 180 - 4.5 
3 180 - 4.5 
3 180 - 4.5 

3 180 - 4.5 
3 180 - 4.5  
3 180 -4.5 

3 180 - 4.5  
3 180 -4.5 
3 180 -4.5 
3 180 -4.5 
3 180 - 4.5 
3 180 - 4.5 
3 180 - 4.5 

3 iao - 4.5  

3 iao - 4.5 
3 iao - 4 - 5  

3 iao - 4.5 
3 iao - 4.5  

3 iao - 4.5 
3 iao - 4.5  

3 iao -4 -5  

3 180 -4.5 
3 180 - 4.5 

c -2 
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T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
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2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 
35 
36 
37 5 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6 0  
61 
6 2  
6 3  
6 4  
65 
66  
67 
6 8  
6 9  
70 

215 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 . 1  1 1  
2 1 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
0 1 1 1  
1 0 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
0 0 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 0 1 1  

5 57 
5 59 
1 61 
5 59 
5 62 
2 59 
5 58 
2 58 
5 62 
5 6 0  
5 58 
5 64 
5 57 
1 56 
1 54 
5 61 
5 57 
5 61 
5 6 0  
1 57 
1 57 
5 62 
2 57 
1 62 
1 6 2  
5 56 
5 58 
1 6 0  
1 6 6  
2 61 
1 57 
5 63 
5 61 
1 64 
5 64 
2 56 
5 62 
2 50 
5 56 
5 57 
5 52 
1 61 

1 64 
1 62 
5 53 
5 57 
5 57 
5 59 
1 59 
5 61 
5 63 
5 53 
5 55 
5 58 
5 62 
5 56 
5 59 
5 51 
1 62 
5 58 
5 56 
5 57 
1 70 
1 62 
1 53 
5 6 0  
5 61 
1 61 
5 6 0  

5 5a 

87 .1  83 .9  84 .8  8 0 . 2  8 0 . 2  
90.5 83.7 8 4 . 9  77.7 7 7 . 4  
79.0  
90.1  
90.2  
89 .9  
90.0 
89.7  
93.3 
92.8  
8 9 . 2  
91.0 
89 .9  
80 .3  
8 0 . 9  
93.7 
8 7 . 8  
90.4 
88.7 
88.2 
89.0  
91.7 
8 8 . 1  
79.6 
82.5  
85 .8  
91.9  
84 .5  
82.6 
94.2  
79.4 
93.4  
91.8 
82 .8  
90.4 
84 .6  
9 0 . 2  
8 5 . 1  
91.2 
90.1 
85.0  
8 2 . 4  
8 8 . 3  
8 2 . 2  
82 .3  
89.5  
89 .3  
89.9  
8 8 . 2  
81.0 
8 8 . 3  
90.4 
86 .7  
8 9 . 8  
89 .9  
81.5 
90.7 
89.8  
88 .3  
84.7  
93.4 
88.8  
90.9 
9 2 . 0  
79.3  
7 8 . 2  
91.5 
89.6 
81 .8  
86.0  

7 4 . 4  
8 4 . 4  
8 4 . 3  
8 3 . 4  
8 4 . 2  
82 .4  
86 .6  
8 7 . 1  
83 .4  
8 5 . 8  
84 .4  
7 5 - 0  
74.8  
8 7 . 3  
8 2 . 4  
8 5 . 1  
82 .9  
82.2 
8 3 . 1  
8 6 . 3  
82.5  
75.7 
78.9  
81 .2  
86 .5  
8 0 . 4  
78.6 
87 .5  
74.7  
87.6  
86.7 
8 0 . 0  
84 .6  
78.2  
85 .4  
80 .3  
8 5 . 2  
83 .9  
80 .1  
77 .4  

77 .3  
76 .3  
83 .8  
83 .8  
84 .3  
82 .2  
7 5 . 2  
83.6 
85.1  
81.0 
83.7 
85 .1  
80.7  
8 5 . 4  
8 3 . 8  
82.7  
80 .5  
87 .7  
83.6  
85.1  
86 - 5  
7 5 . 0  
7 3 . 3  
86.6 
83.6  
77 - 8  
81 .3  

a 3 . i  

c- 3  

73 .9  66.8  68.1  
8 4 . 2  77 .1  77.5  
85.0  77 .4  77 .4  
84 .5  76.7 77.7  
8 5 . 1  77.3  7 8 . 0  
83 .6  76.2  75.7 
86 .9  79 .1  79 .3  
87.7  80.7  8 0 . 9  
83 .4  76.1  76.9  
8 6 . 2  78.7 78.6 
84.7  77 .3  78.0 
74 .3  66 .9  6 8 - 3  
75.1  67.6 68.8  

83 .0  76.0 75.9  

83 .4  75 .3  76.0  
82.5  7 4 . 2  7 5 . 3  
84 .0  77.0 77 .3  
8 6 . 8  78.6 7 9 . 4  
82.6  76.6 76 .5  
7 6 . 2  68.0  7 1 . 2  
78 .4  73 .2  75.4  
81 .5  74 .5  74 .8  
86 .5  79.0 79.4  

78.2  6 9 . 8  71 .5  

8 9 . 0  8 1 . 3  (10.6 

8 5 . 2  7 8 . 3  78.6  

79-13 74 .4  75 .3  

74 .8  
87 .2  
86 .2  
80 .2  
84.8 
78.8  
86.1  
80 .2  
84.8  

80 .1  
76.7  
82 .9  
76.9 
76.6 
8 4 . 3  
84 .3  
84.9  
8 2 . 4  
79.9 
84 .0  
85 .1  
80.8  
8 5 . 1  

82.0 
87.5  
83.9  

79.5 
87 .5  
8 4 . 0  

a 4 . 3  

a4.9  

83.0  

7 
7 
6 
7 
7 
7 
7 
7 

1 6  
7 
7 

, 7  
7 

' 7  
7 
7 

' 7  
7 

' 7  

.8 72 .4  

.5 7 5 . 4  

.7  7 0 . 2  

.2 71 .1  

.8 77.5  

. 2  76.7  

. 9  77 .3  

. 1  75 .4  

. O  68.7 

. 5  7 7 . 2  

.4 79 .2  

.5 74 .1  

.6 77.6  
- 3  . 7 8 d  
.2 75.6  
.8 79 .3  
.5  76 .5  
. 3  77 .4  
- 4  73.3 

82 .0  81 .5  
79.0 78 .4  

85 .9  79.2  78 .9  
86.9  79 .1  78.7  
7 4 . 7  6 f . 6  6 7 . 8  
73.6 65.7 68.1 
86 .3  79.1  79 .8  
84.2  77.0 77.8  
77 .4  68 .4  70.7 
81 .5  75.3  76.5  

3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 3 i 5  3 . 2  
3 315 3 . 2  

3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  

3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 .2  
3 315 3 . 2  
3 3 i 5  3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 . 2  
3 315 3 .2  
3 315 3 . 2  
3 315 3 . 2  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  
6 315 6 . 4  

8 /  18/82 
81 1818 2 
8/18/82 
8/1W 82  
8/18/82 
8/18/82 
8/18/82 
8/18/82 
8/18/82 

8/18/82 
8/18/82 
8/11/82 
8/  18/82 
8/18/82 
8/18/82 
8/18/82 
8/18/82 
8/18/82 
8/18/82 

8/18/82 
8/18/82 
81 18/8 2 
8/18/82 
8/18/82 
8/18/82 
8/18/82 

151 i a / m  

a/io/82 

8 / i w a 2  
a / iw82  
8/18/82 
8/18/82 
8/18/82 
8 /  18/8 2 

8/18/82 
8/18/82 
8/18/82 
8/18/82 

8/18/82 
8/18/82 
8/18/82 
8/18/82 
8/18/82 
8/18/82 

8/18/82 
8/18/82 
8/18/82 
8/18/82 
8/18/82 
8/18/82 
81 1818 2 
8/18/82 
8/18/82 
8/18/82 
8/18/82 
8/18/82 

8/18/82 
8/18/82 
8/18/82 
8/18/82 
8/18/82 

8/18/82 
8/18/82 
8/18/82 
8/ 18/82 

i8 /a2  

t)/ia/s2 

s / i a / ~  

wi8 /a2  

8/ i8 /az  



*********if************************ DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * x 

* WS WA WE * s V *  S Y  P *  * IP IN IC * 
I E * G V D E * P E * ( 1 )  (2)  ( 3 )  ( 4 )  ( 5 )  * NE NG NT % 
T N * L E / N * E  E *  5 5 10 5 1 0  * DE DL DO * 
E T * ' R H L V *  D *  DBA * D E R * DATE 

*l*****W************************************************************************* 
***Y****************************************************************************~ 

' 2  71 1 1 1 1 1 48 76 .4  73.0  72 .5  65.6 6 6 . 8  6 315 6 . 4  8/18/82 
2 72 2 , l  1 1 5 60 90.4  8 5 . 1  85.7  98 .9  78 .8  6 315 6 . 4  8/18/82 
2 73 2 0 1 1 5 64 8 9 . 1  8 2 . 9  83 .7  76.9  71.8  6 315 6 . 4  8/18/82 
2 74 0 1 1 1 1 5 8  78.2  73 .3  7 2 . 8  65.2  68.5  6 315 6 . 4  8/18/82 
2 75 2 1 1 1 5 6 1  8 9 . 5  85.0  8 5 . 2  77 .5  7 8 . 4  6 315 6 . 4  8/18/82 
2 76 Q 1 1 1 1 52 66.6 65 .1  66 .9  59.7  6 2 . 1  6 315 6 - 4  8/18/82 
2 77 2 1 1 1 5 55 9 0 . 6  8 4 . 2  84 .6  78.0 7 8 . 9  6 315 6 - 4  8/18/82 
2 78 1 1 1 1 2 57 90.1 8 3 . 8  84 .0  77 .1  7 8 . 2  6 315 6 . 4  8/18/82 
2 79 0 1 1 1 1 63 79.4 73 .5  74 .4  66.5  69 .5  6 315 6 . 4  8/18/82 
2 8 0  2 1 1 1 5 58 90.2  8 4 . 2  85.0  77 .9  78 .1  6 315 6 . 4  8/18/82 
2 8 1  1 1 1 1 1 6 5  8 2 . 0  77.4  77.2  70.7  71.8  6 315 6 . 4  8/18/82 
2 82  2 1 1 1 5 6 0  87 .4  81 .6  8 1 . 6  73 .8  73.9  6 315 6 . 4  8/18/82 
2 83 2 1 1 1 5 54 8 6 . 9  82 .4  8 1 . 4  74.8 75.7 6 315 6 . 4  8/18/82 
2 8 4  2 1 1 1 2 64 90.8 8 4 . 3  84 .6  77.6  77.3  6 315 6 . 4  8/18/82 
2 85 2 1 1 1 1 65 83.7 78 .4  77.7 70.6  7 1 . 4  6 315 6 . 4  8/18/82 
2 86 2 1 1 1 5 48 8 7 . 4  8 0 . 8  81.7 75 .8  75.7  6 315 6 . 4  8/18/82 
2 87 2 1 1 1 1 53 78.5  73.7  73 .3  66 .3  67.7 6 315 6 . 4  8/18/82 
2 88 2 1 1 1 5 56 90.2 8 3 . 9  85 .0  77 .3  76 .9  6 315 6 . 4  8/18/82 
2 89 2 1 1 1 5 58 88.2 3 2 . 9  83.0 75 .1  75.7 6 315 6 . 4  8/18/82 
2 90 2 1 1 1 2 59 87.9  8 1 . 9  83 .4  75.4  75.0  ' 6  315 6 . 4  8/18/82 
2 91 2 1 1 1 5 59 92.5 87 .3  87 .5  80 .8  8 1 . 2  6 315 6 . 4  8/18/82 
2 92 0 1 1 1 1 5 8  79.6  74 .6  75 .4  69.7 7 1 . 2  6 315 6 . 4  8/18/82 
2 93 2 1 1 1 1 6 2  77.9  72 .8  72.7  66.5  67 .4  6 315 6 . 4  8/18/82 
2 94 2 1 1 1 5 6 0  93.9 87 .0  88 .3  8 1 . 2  8 1 . 1  6 315 6 . 4  8/18/82 
2 95 0 1 1 1 1 5 6  78 .4  73.6  73.6 65 .9  6 7 . 3  6 315 6 . 4  8/18/82 
2 96 1 1 1 1 1 52 79.5  74 .3  73.9  65.6  67.2  6 315 6 . 4  8/18/82 
2 97 0 1 1 1 2 52 85.0  8 0 . 1  80 .4  74 .3  7 5 . 4  6 315 6 . 4  8/18/82 
2 98 2 1 1 1 5 61 9 0 . 8  8 5 . 4  85 .6  79 .3  79.2  6 315 6 . 4  8/18/82 
2 99 2 1 1 1 5 56 8 7 . 6  82 .2  81 .9  75.5  76 .1  6 315 6 . 4  8/18/82 
2 100 0 1 1 1 2 50 85.0  7 7 . 8  78 .8  71 .2  72 .4  6 315 6 . 4  8/18/82 
2 101 2 1 1 1 1 63 78 .3  73 .1  7 3 , 9  65.5  67 .1  6 315 6 . 4  8/18/82 
2 102 2 1 1 1 5 59 91.3 86.0  86 .5  8 1 . 1  79.1  6 315 6 . 4  8/18/82 
2 103 0 1 1 1 1 60 $0.6 75 .3  75.1. 68 .5  70.5  6 315 6 . 4  8/18/82 
2 104 2 1 1 1 5 60 90.4 84 .5  85 .2  77.5  77.6  6 315 6 . 4  8/18/82 
2 105 2 1 1 1 5 63 90.3 85 .0  86 .3  78 .4  78 .9  6 315 6 . 4  8/18/82 
2 106 2 1 1 1 5 55 86.4  80 .1  80.7 74 .4  74.6  6 315 6 . 4  8/18/82 
2 107 2 1 1 1 5 54 8 7 . 9  82.9  82.7  77.2  78.1  6 315 6 - 4  8/18/82 
2 108 2 1 1 1 1 5 3  83 .1  77 .3  77 .2  70.0 71-6  6 315 6 . 4  8/18/82 
2 109 2 1 1 1 5 60 91.2  84.7 8 5 . 3  78.6  79 .1  6 315 6 . 4  8/18/82 
2 110 2 1 1 1 5 60 93.1 87 .0  87 .0  8 0 . 1  80.5 6 315 6 . 4  8/18/82 
2 111 0 1 1 1 5 49 87 .3  81 .7  81 .9  75 .1  75.6  6 315 6 - 4  8/18/82 
2 112 2 1 1 1 1 58 78 .9  74.4  74.2  66.7 69 .3  6 315 6 . 9  8/18/82 
2 113 2 1 1 1 5 58 8 7 . 8  8 2 . 4  8 1 - 9  7 4 . 9  75.8  6 315 6 . 4  8/18/82 
2 114 1 1 1 1 1 5 4  7 7 . 2  71.0 71-7  66.0 67.0  6 315 6 . 4  8/18/82 
2 115 2 1 1 1 5 5 9 0  9 0 . 0  83 .3  83 .9  76.7 76.8  6 315 6 . 4  8/18/82 
2 116 2 1 1 1 5 61 88 .4  83 .5  8 3 . 2  75.3  75.7 6 315 6 . 4  8/18/82 

2 118 2 1 1 1 5 64 92.2  86.6  8 7 . 2  8 0 . 0  80 .4  6 315 6 . 4  8/18/82 
2 119 2 1 1 1 5 62 95.2  88.6 8 9 . 2  8 2 . 3  8 2 . 3  6 315 6 . 4  8/18/82 
2 120 0 0 1 1 1 6 5  83 .5  7 8 - 8  79 .1  74 .9  75 .3  6 315 6 . 4  8/18/82 
2 121 0 0 1 1 1 59 81 .2  77 .9  77.6  71.5  73.0  6 315 6 . 4  8/18/82 
2 122 2 1 1 1 5 6 2  91.3 8 6 . 3  $5.7 78 .5  79.9  6 315 6 . 4  8/18/82 
2 123 0 0 1 1 1 62 82 .2  79 .3  79.6 75.7 76.0  6 315 6 . 4  8/18/82 
2 124 2 1 1 1 5 54  89 .4  83.6 83.7  76.8  76.7 6 315 6 . 4  8/18/82 
2 125 2 1 1 1 5 59 92.0 85 .9  85 .8  78.3  79 .0  6 315 6 . 4  8/18/82 
2 126 2 1 1 1 5 61 90.7 8 5 . 2  85 .5  78.2 78 .8  6 315 6 . 4  8/18/82 
2 127 1 1 1 1 5 58 90.4 84 .4  8 5 . 1  77 .9  78 .3  6 315 6 . 4  8/18/82 
2 128 1 1 1 1 1 64 82 .2  77.0  77 .4  70 .4  71.4  6 315 6 . 4  8/18/82 
2 129 1 1 1 1 1 63 82.6  77.6 77.7  69.0 70.7 6 315 6 . 4  8/18/82 ' 
2 130 2 1 1 1 5 51 8 6 . 8  8 1 . 2  8 1 . 9  7 4 . 4  74.8  6 315 6 .4  8/18/82 

LOC. * EVENT * VEH * 
E *  * T  S *  

f QUAL. * * MI C * V *  

2 117 2 1 1 1 5 57 90.3 8 4 . 2  84 .8  79.1  79.6  6 315 6 . 4  8/1.8/82 

c - 4 
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S 
I 
T 
E 

* 
E *  
V *  
E *. 
N *  
l *  

QUAL. * 
* T  
* Y  

G V D E * P  
L E / N * E  
R H L V r  

* 
s *  
P *  
E * ( 1 )  
E *  5 

MI C 

( 2 )  ( 3 )  
5 10 

DBA 

( 4 )  
5 

* * ws * I P  
( 5 )  * NE 
10 * DE 

* D  

WA 
IN 
NG 
DL 

E 

V 
WE 
IC 
NT 
DO 

R DATE 

3 141 
3 142 
3 143 
3 144 
3 145 
3 146 
3 147 
3 148 
3 149 
3 150 
3 151 
3 152 
3 153 
3 154 
3 155 
3 156 
3 157 
3 158 
3 159 
3 160 
3 161 
3 162 
3 163 
3 164 
3 165 
3 166 
3 167 
3 168 
3 169 
3 170 
3 171 
3 172 
3 173 
3 174 
3 175 
3 176 
3 177 
3 178 
3 179 
3 180 
3 181 
3 182 
3 183 
3 184 
3 185 
3 186 
3 187 
3 188 
3 189 
3 190 
3 191 
3 192 
3 193 
3 194 
3 195 
3 196 
3 197 
3 198 
3 199 
3 200 
3 201 
3 202 
3 203 
3 2 0 4  
3 205. 
3 206 
3 207 
3 208 
3 209 
3 210 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

1 45 
0 58 
2 48 
1 61 
0 58 
1 63 
5 46 
1 60 
1 63 
1 64 
1 56 
1 61 
5 55 
1 62 
1 51 
1 58 
1 54 
0 62 
1 58 
1 52 
0 61 
5 50  
4 4 s  
0 43 
1 62 
0 42 
1 58 
1 54 
1 61 
5 46 
0 42 
1 47 
0 53 
1 53 
0 55 
1 56 
1 46 
5 50 
5 43 
5 45 
1 55 
5 43 
0 59  
1 54 
1 53 
1 53 
1 51 
5 55 
1 56 
2 49 
1 55 
1 56 
1 77 
1 52 
1 46 
1 58 
1 52 
5 45 
0 50 
5 44 
5 44 
1 59 
0 64 
0 48’ 
1 45 
2 51 
0 56 
1 55 
1 53 
1 56 

7 7 . 2  
8 1 . 3  
84 .4  
7 9 . 2  
7 7 . 3  
81 .6  
8 6 . 4  
77 .2  
79.6  
8 8 . 2  
84.0 
88 .3  
88-1 
80 .2 
78 .4  
78 .1  
79.0  
78.5  
80.2 
91.5 
81 .0  
8 4 . 2  
86 .7  
7 3 . 3  
83.0  
72.3  
7 8 . 1  
79.8  
79.1  
87 .8  
71.0  
74 .1  
7 7 . 1  
77.4  
74.1  
7 7 . 3  
74.7  
86 .4  
87 .3  
90.4 
- 1 . 0  
88.1 
75.7 
74 .9  
77 .9  
80 .4  
75.7  
- 1.0 
77.6  
81 .4  
78 .1  
80.7  
8 7 . 3  
77 .3  
74.8  
79.1  
8 3 . 3  
86.7 
75.3 
86 .5  
84 .4  
8 0 . 2  
8 0 . 8  
77.6  
7 5 . 3  
87 .5  
77 .3  
79 .9  
7 9 . 8  
78.7 

68.6  
73 .1  
76 .2  
71.6 
70.7  
73.7  
79.6 
6 9 . 6  
72 .7  
82.5 
75 .1  
78 .1  
82.0 
73 .4  
7 0 - 9  
70.2 
72 .2  
71.6 
7 2 . 4  
8 3 . 2  
72.8 
78 .8 
79 .5  
65 .2  
75 .9  
66 .1  
70.7  
71 .8  
72.2  
8 1 . 8  
63.3  
67.3  
70.8  
69.0 
67 .1  
71.6 
66.9 
79.0 
80.6  
83 .5  
- 1.0 
81 .9  
68.3  
6 6 . 6  
7 0 . 2  
73 .1  
6 8 . 6  
91.7 
70.6 
74.4  
70.8 
74.0 
81 .3  
69 .1  
68.5  
71.0 

80.2 
68.1  
80.0 
77 .6  
72.6 
73.0 
70.7 
67 . 8  
7 9 . 5  
69 .8  
73.0 
72.1  
71.6  
C -  

76 .a 

71.5  
7 6 . 0  
77 .9  
72.7 
72 .0  

+: 75 .6  
81.2 
71 .7  
74 .3  
82 .7  
7 8 . 1  
8 2 . 9  
82 .5  
74 .8  
7 3 . 2  
72 .4  

73.6  
7 4 . 3  
85.6  
74 .4  
79 .1  
80.7  
67 .1  
77.6 
66 .9  
72 .3  
73 .9  
73 .3  
82.8 
65 .3  
69 .1  
71.5 
71 .1  
68.7 
73 .4  
68.5 
81 .0  
81 .6  
8 4 . 4  
-1 .0  
82 .5  
70 .4  
6 8 . 9  
71.7 
75.6  
7 0 . 2  
- 1.0 
7 2 . 3  
75.7  
73 .4  
74.7 
81 .8  
7 0 . 8  
69 .1  
72 .8  
77.0 
81 .3  
69.5  
81 .0  
7 8 . 3  
7 4 . 2  
74 .1  
71.6  
69 .1  
8 0 . 8  
71.9  
74.6 
7 4 . 1  
72 .9  

73 .8  

7 

0 . 0  
D . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0 .0  
0.0 
0.0 
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0.0 
0 .0  
0.0 
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0.0 
0.0 
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  

0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 - 0  
0 .0  
0 .0  
0 .0  
0.0 
0 . 0  
0 .0  
0.0 
0 .0  
0.0 
0 . 0  
0 .0  
0.0 
0 .0  
0 . 0  
0.0 
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0.0 
0.0 
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0.0 
0.0 
0 .0  
0 .0  
0 . 0  
0.0 
0.0 
0.0 
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
0 
0 
0 
0 

315 3 . 2  
315 3 . 2  
315 3 .2  
315 3 . 2  
315 3 . 2  
315 3 . 2  
315 3 . 2  
315 3 . 2  

10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 .4  
10 4 . 9  
10 4 . 4  
10 4 . 4  
10 4 .4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 .4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 .4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
1 0  4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 .4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 .4  
10 4 . 4  
10 4 . 4  
10 4 . 4  
10 4 . 4  

330 3 . 9  
330 3 . 9  
330 3 . 9  
330 3 .9  
330 3 . 9  
330 3 . 9  

0 0.0  
0 0 . 0  

330 0 . 0  
330 0 . 0  

9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
91 2 1/8 2 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 

9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 

9/21/82 
912 9/21f 118 82 2 

9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 

0 9/21/82 
9/21/82 
9/21/82 

9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 
9/21/82 

9/2 218 2 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 

9/21/82 

9/2i/a2 

9/2i/a2 

9/2i/a2 
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3 211 s 212 
3 213 
3 214 
3 215 
3 216 
3 217 
3 218 
3 219 
3 220 
3 221  
3 222 
3 223 
3 224 
3 225 
3 226 
3 227 
3 228 
3 229 
3 230 
3 231  
3 232 
3 233 
3 234 
3 235 
3 236 
3 237 
3 238 
3 239 
3 240 
3 241  
3 242 
3 243 
3 244 
3 245 
3 246 
3 247 
3 248 
3 249 
3 250 
3 251  
3 252 
3 253 
3 254 
3 255 
3 256 
3 257 
3 258 
3 259 
3 260 
3 261 
3 262 
3 263 
3 264 
3 265 
3 266 
3 267 
3 268 
3 269 
3 270 
3 271 
3 272 
3 273 
3 274 
3 275 
3 276 
3 277 
3 278 
3 279 
3 280 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 0 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

f 59 
1 64 
0 60 
0 46 
1 50 
1 54 
0 56 
0 59 
0 55 
1 70 
0 5 1  
1 54 
0 62 
1 45 
5 48 
1 50 
0 65 
0 47 
5 54 
0 59  
1 59 
1 5 1  
5 59  
1 53 
3 5 1  
1 56 
5 60 
5 54 
0 35 
1 50 
1 50 
1 49 
2 47 
5 55 
1 58 
0 52  
1 39 
1 52  
0 56 
1 57 
7 5 1  
0 5 1  
1 49 
1 54 
1 55 
5 45 
1 58 
5 54 
0 66 
1 62  
1 47 
0 57 
1 53 
1 63 
1 63 
1 53 
1 57 
3 54 
5 46 
1 58. 
0 54 
1 38 
1 64 
1 6 1  
1 55 
3 54 
1 56 
0 50 
2 64 
1 49 

79.5 
80.5 
80.0 
73 .1  
80 .3  
77.0 
76.6 
77.0 
77 .8  
81 .5  
80 .2  
77.0 
78.2 
77.5 
90.0 
77 .8  
82 .1  
78.4 
87.6 
83.0 
78 .2  
79 .8  
96.4 
79.6 
91.6 
78.6 
93.1 
87.4 
69.9 
81.1 
73.0 
79.5 
82.5 
93.2 
76.7 
77.3 
75.4 
77 .1  
77.3 
80.3 
80.6 
76.6 
77.6 
78.4 
76.8 
8 4 . 0  
83.8 
90 .1  
79.8 
82.2 
7 2 . 1  
76.2 
82.8 
79.5 
79.7 
78 .1  
79.2 
84 .8  
85.5 
78.4 
74.8 
74.0 
86 - 5  
- 1 . 0  
76.4 
91.4 
79.5 
75.7 
84.2 
83.4 

72.4 
73.4 
72.7 
65.9 
72 .1  
68.9 
69.2 
70.8 
7 0 . 1  
74.3 
71.7 
69.5 
71.5 
69.6 
83.3 
69.1 
74.0 
72.7 
81.4 
75.7 
70.8 
71.6 * 
89.4  
71.7 
84.0 
71.0 
86.3 
81.1 
63.8 
73.3 
67.5 
70.6 
74.4 
85 .1  
69.0 
70.6 
67.9 
70.0 
69.6 
72.3 
73.7 
7 0 - 1  
71.6 
70.0 
70 .1  
76.8 
7 5 - 4  
83.5 
72.9 
75.4 
64 .1  
68.5 
74.6 
71.4 
72 .1  
69.3 
71.0 
78.2 
78.8 
70.0 
67.8 
66.0 

70.0 
69.1 
84.0 
71.9 
69.3 
76.2 
73.4 

76.3 

C - 0  

73.9 
75 .1  
73.9 
67.6 
74 .3  
70.5 
70.5 
71.9 
72.0 
75.6 
73.9 
71.3 
73 .2  
91.5 
83 .8  
71.6 
76.5 
7 3 - 5  
82 .1  
78.5 
72.3 
74 .5  
91.3 
74 .1  
84.7 
72.8 
86 .8  
82.8 
64.8  
75.6 
69.9 
73.6 
75 .9  
88.2 
71.2 
71.7 
69.4 
71.2 
71.4 
74.0 
74.2 
70 -8  
72.3 
73.0 
71.2 
77 .8 
77.4 
84.9 
74.3 
78.3 
66.6 
70.6 
77 .1  
74 .0  
73.8 
72.0 
73.6 
78.4 
80.3 
72.5 
69 .1  
68.5 
80 .6  
- 1 . 0  
71.3 
84.8 
73.2 
70.3 
78.1 
76.4 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 .0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.- 0 
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0.0 
0 .0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  

0 . 0  
0 . 0  

. Q.0 
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
o * o  
0 . 0  
0 .0  
0 .0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 , o  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0.0 
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  

0 330 0 . 0  
0 0 0 . 0  
0 0 0 .0  
0 0 0 .0  
0 0 0 . 0  
0 0 0 . 0  
0 0 0 .0  
0 0 8 .0  
0 0 0.0 
0 0 0 .0  
0 0 0 . 0  
0 0 0 .0  
0 0 0 . 0  
0 0 0.0 
0 320 0 .0  
0 320 0.0 
0 320 0.0  
0 320 0.0  
0 320 0.0 
0 320 0 . 0  
0 320 0 .0  
0 320 0.0  
0 320 0 . 0  
0 320 0 .0  
0 320 0.0 
0 320 0 . 0  
0 320 0 .0  
0 320 0.0 
0 320 0 . 0  
0 .  320 0 .0  
0 320 0.0 
0 320 0 .0  
0 320 0.0  
0 320 0 . 0  
0 320 0 - 0  
0 320 0 .0  
0 320 0 .0  
0 320 0.0  
0 320 0.0  
3 310 2.9 
3 310 2.9 
3 3 i o  2.9 
3 310 2.9 
3 310 2.9 
3 310 2 - 9  
3 310 2.9 
3 310 2.9 
3 310 2.9 
3 310 2.9 
3 310 2.9 
3 310 2.9 
3 280 0 .8  
3 280 0 .8  
3 280 0 . 8  
3 280 0 . 8  
3 280 0 . 8  
3 280 0.8 
3 280 0 . 8  
3 280 0 . 8  
3 280 0 . 8  
3 280 0 . 8  
3 280 0 . 8  
3 280 0 .8  
3 280 0.8 
3 280 0.8 
3 280 0.8  
3 310 2 .9  
0 300 0 .0  
3 300 2 .2  
3 300 2.2 

9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 a 

9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 

9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 



~ ~ W * * ~ W I I ~ W I I * ~ W W I ~ ~ ~ ~ ~ ~ ~ * ~ ~ * ~ * * ~ ~ ~  DATA SUMMARY W * * * * * * * * * * * * W * * f f * * * * * * * * * * * * * *  
LOC. * EVENT * VEH * * f * QUAL. * * MI c * v *  

E *  * T  S *  a WS WA WE * 
S v *  * Y  P *  * IP IN IC * 
I E * G V D E * P E * (1) (2 )  ( 3 )  (4) (5 )  * ME NG NT * 
T N * L E / N * E  E *  5 5 1 0  5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 281  
3 282 
3 283 
3 284 
3 285 
3 286 
3 287 
3 288 
3 289 
3 290 
3 291  
3 292 
3 293 
3 294 
3 295 
3 296 
3 297 
3 298 
3 299 
3 300  
3 301  
3 302 
3 303 
3 304 
3 305 
3 306 
3 307 
3 308 
3 309 
3 310 
3 311  
3 312 
3 313 
3 314 
3 315 
3 316 
3 317 
3 318 
3 319 
3 320 
3 3 2 1  
3 322 
3 323 
3 324 
3 325 
3 326 
3 327 
3 328 
3 329 
3 330 
3 331 
3 332 
3 333 
3 334 
3 335 
3 336 
3 337 
3 338 
3 339 
3 340 
3 341  
3 342 
3 343 
3 344 
3 345 
3 346 
3 347 
3 348 
3 349 
3 350 

2 1 1 1  
2 1 1 1  
2 1 . 1  1 
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

1 54 
5 53 
5 4 1  
5 4 3  
1 63 
2 52  
2 45 
0 43  
5 45 
1 44 
1 53 
0 46 
5 49 
1 55 
0 59 
1 63 
5 52  
1 55 
1 49 
0 54 
1 6 1  
0 64 
0 64 
5 53 
1 55 
1 52  
1 60 
0 4 1  
0 59 
5 5 1  
1 44 
1 49 
0 6.3 
1 54 
1 54 
5 48 
2 49 
3 5 1  
1 49 
2 60 
1 60 
1 48 
1 6 4  
7 54 
0 59  
0 63 
1 67 
1 52  
5 52  
1 58 
0 56 
1 44 
0 55 
1 44 
5 52  
3 48  
0 55 
1 59  
1 53 
0 50 
2 50 
7 62 
0 56 
0 53 
5 52  
3 47 
1 6 1  
5 44 
3 55 
1 5 1  

81.6 
85 .9  
86 .2  
89.4 
- 1.0 
81.6 
81.5 
71.2 
90.4 
78.0 
78.5 
73.0 
89.6 
76.4 
76.2 
81.7 
85.2 
78.3 
76.6 
75.7 
78.3 
79.7 
8 0 . 4  
85.8 
76.0 
80.1 
82 .3  
93.5 
78.8 
87.5 
74.4 
79.2 
78 .1  
80 .8  
76.0 
89.7 
83.3 
86 .9  
77.6 
84.9 
80 .9  
78.8 
80 .3  
78.0 
82.2 
77.7 
81.7 
78.9 
89 .0  
88.2 
77.2 
82.7 
79.7 
76.8 
.90.1 
89.9 
79.3 
79.5 
78 .1  
78 .1  
80.9 
- 1.0  
77.7 
76.3 
86.2 
89.8 
84.7 
89.6 
91.5 
77.7 

7 3 . 1  74.9 
77.9 79.6 
79.0 80.6 
82.7 8 3 . 4  
71.0 - 1 .0  
73.3 75.5 
73.7 75.4 
63.8 65.8 
8 4 . 1  85 .3  
69.9 71.7 
70.3 72.6 
65.3 67.3 
82.6 83.5 
68.3 70.7 
69.7 71.3 
74.2 76.8 
79.0 79 .2  
71.5 73.4 
69 .1  70.6 
68.4 69.7 
70.6 72.2 
72.4 73.9 
73.5 74.6 
78.6 79.0 
69.0 70.7 
73.3 74.5 
74 .1  76.7 
87.3 87.4 
71.8 72.6 
81 .1  82.0 
67.4 69.2 
72.3 73 .1  
71.6 72.6 
73.3 75.0 
68,.1 70.5 
83 .4  83.5 
75.0 76.6 
80.S 81.7 

69.2 70.7 
83.4 83.8 
82.3 83.7 
72.9 75.6 
73.1 74.0 
71.1 72.2 
71.2 71.8 
75.8 77.6 
83.5 - 1.0 
70.8 72.1 
69.0 70.4 
79 .9  81.0 
82.5 83.3 
76.2 78.5 
84.3 84.4 
84.3 85 .1  
70.0 71.9 

c-9 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0.0 
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 .0  
0.0 
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0-0 0 
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0.0 
0 .0  
0 . 0  
0.0 
0 .0  
0.0 
0.0 
0 .0  
0 . 0  
0;o 
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

3 3 0 0  2 .2  
3 3 0 0  2 .2  
3 3 0 0  2 .2  
3 280 0.8 
3 280 0 . 8  
3 280 0 .8  
3 280 0.8 
3 280 0 . 8  
3 280 0.8 
3 280 0.8 
3 280 0.8 

3 280 0.8 
3 280 0.8 
3 280 0.8 
3 280 0 .8  
3 280 0.8  
3 280 0.8 

3 280 0.8 

3, 280 0 .8  
3 280 0 . 8  
3 280 0 . 8  
3 280 0.8  
3 280 0.8  
3 280 0 . 8  
3 280 0.8 
3 280 0 .8  
3 280 0 .8  
3 280 0 . 8  
3 280 0.8 
3 300 2.2 
3 300 2.2 
3 300 2 . 2  
3 300 2.2 
3 300 2 .2  
3 300 2.2 
3 300 2.2 
3 300 2.2 
3 300 2.2 
3 300 2.2 
3 300 2.2 
3 300 2.2 
3 300 2.2 
3 300 2.2 
3 3 0 0  2.2 
3 300 2 .2  
3 300  2.2 
3 3 0 0  2.2 
3 300 2.2 
3 300 2.2 
3 3 0 0  2 .2  
3 300 2.2 
3 0 4.5 
3 0. 4.5 
3 0 4.5 
3 0 4.5 
3 0 4.5 
3 0 4.5 
3 0 4.5 
3 0 4 .5  
3 0 4.5 
3 0 4.5 

3 300  2 .2  
3 300 2 .2  
3 3 0 0  2.2 

9/ 2 21 8 2 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/ 2 218 2 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9 12 2 18 2 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9 1  221  8 2 
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LOC. * E V E N T  * VEH * * Y * Q U A L .  * * MIC * v *  

E *  * T  S *  * WS WA WE * 
S V *  * Y  P *  * I P  I N  IC * 
I E * G V D E * P E R (1) ( 2 )  ( 3 )  (4) (5 )  * N E  N G  N T  * 
T N * L E / N * E  E *  5 5 1 0  5 1 0  x DE D L  DO * 
E T * R H L V *  D *  D B  A S D  E R D A T E  

*i*f*******************~R*************************~***********************~**R*** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 351 
3 352 
3 353 
3 354 
3 355 
3 356 
3 357 
3 358 
3 359 
3 360 
3 361 
3 362 
3 363 
3 364 
3 365 
3 366 
3 367 
3 368 
3 369 
3 370 
3 371 
3 372 
.3 373 
3 374 
3 375 
3 376 
3 377 
3 378 
3 379 
3 380 
3 381 
3 382 
3 383 
3 384 
3 385 
3 386 
3 387 
3 388 
3 389 
3 390 
3 391 
3 392 
3 393 
3 394 

3 397 
3 398 
3 399 
3 4 0 0  
3 401 
3 402 
3 403 
3 404 
3 405 
3 406 
3 407 
3 408 
3 409 
3 410 
3 411 
3 412 
3 413 
3 414 
3 415 
3 416 
3 417 
3 418 
3 419 
3 420 

3 39  392 

2 0 0 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 ' 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 2 1 1  
2 1 1 1  

0 44 
1 55 
0 52  
1 47 
5 45 
1 62 
0 63 
1 69 
3 52  
0 60 
1 54 
5 5 2  
0 44 
0 57 
0 58  
4 39 
2 46 
0 58  
0 58 
5 58  
Q 58 
1 47 
1 64 
0 57 
1 67 
1 62  
5 43 
5 43 
1 59 
5 43 
5 45 
1 58 
5 45 
1 4 1  
5 45 
7 60 
5 52  
0 42 
1 55 
4 49 
2 56 
0 55 
1 55 
1 5 9  
1 6 1  
7 53  
1 64 
1 5 1  
0 53  
0 58 
2 58  
5 43 
5 43 
1 5 2  
1 66 
1 59 
1 6 1  
1 54 
1 56 
1 66 
0 55 
1 56 
5 50 
1 57 
1 53 
1 66 
1 50 
0 54 
5 4 1  
5 45 

73.2 
78.7 

77 .1  
84 .2  
78.9 
81.6 
7 7 . 1  
88.8 
79.5 
81 .1  
85 .2  
76.8 
79.7 
78.8 
86.3 
79.9 
78 .1  
76 -8  
87.5 
76.5 
73.8 
78.8 
76.8 
82.9 
80 .4  
89 .4  
87.7 
80.1 
92.2 
90.4 
79.3 
88 .0  
77.2 
89.8 
83 .1  
85.6 
73.5 
76.4 
89.4 
83.4 
82.2 
78.2 
8 8 . 8  
78.7 
84.8 
81.8 
78.6 
80.5 
79.9 
86.6 
90.4 
86.4 
83.0 
8 0 . 1  
76.8 
82.9 
76.8 
77.2 
79.7 
76 .8  
78.8 
91.7 
79.6 
86.8 
82.2 
76.8 
76.0 
86 .9  
89 .8  

7a.7 

C 

6 5 - 9  
71.4 
71.3 
68.7 
78 .1  
7 1 - 6  
74 .3  
69.7 
82.9 
72.0 
75.4 
80.5 
70 .1  
72.9 
72.0 
79.5 
73.0 
70.2 
69.4 
81.1 
70.3 
65.8 
70.7 
69.7 
74.8 
73.4 
83.0 
79 .8  
74.3 
85 .2  
83.3 
72 .3  
81 .4  
69.9 
83 .1  
76.5 
78.7 
66.4 
69.4 
81.1 
75 .1  
73.6 
71.0 
7 9 . 8  
71.3 
78.8 
74.5 
70.8 
74 .1  
73.6 
79.5 
83.1 
80.0 
74.8 
72.3 
69.3 
75.1 
69 .1  
69.3 
71.6 
69.9 
70.9 
84.7 
70.9 
75.3 
74.8 
69.9 
68.7 
79.3 
82 .9  - \o 

68.3 
72.6 
72.6 
70.2 
78 - 8  
73 .3  
76.4 
71.9 
83.3 
73.4 
76.0 
80.4 
71.4 
74.4 
73 .2  
80 .4  
74 .4  
72.0 
70 .8  
82 .3  
71.5 
67 .8 
7 3 . 1  
70.7 
76 .1  
74.6 
83.3 
81.0 
7 5 * 7  
85.3 
84.0 
7 3 - 8  
82.7 
71.2 
84.0 
77.4 
79.6 
67.8 
70.6 
82.6 
76.5 
75.3 
72.5 
83.4 
72.5 
79.2 
75.3 
72.7 
75.6 
74 .8  
80.6 
83.6 
81 .2  
77.3 
73.4 
70 .8  
77.3 
70.5 
70.8 
73.4 
70.9 
72.7 
85.7 
73.2 
79 .8  
76 .2  
71.2 
69.9 
81 .0  
83 .8  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 - 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 .0  
0.0 
0.0 
0 .0  
0.0 
0.0 
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0.0 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0.0 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

3 
3 
3 
3 
3 
3 
0 
0 
0 
3 
3 
3 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 4 .5  
0 4.5 
0 4.5 
0 4.5 
0 4.5 
0 4.5 
0 0 . 0  
0 0 . 0  
0 0 . 0  

330 3.9 
330 3 .9  
330 3.9 
330 3.9 

0 0 .0  
0 0 .0  
0 0.0 
0 0 . 0  
0 0 .0  
0 0 . 0  
0 0 . 0  
0 0 . 0  
0 0 . 0  
0 0 .0  

85  0 . 0  
85  0 . 0  
85 0 .0  
85 0 . 0  
85 0.0  
85 0 .0  
85 0 . 0  
85  0.0  
85 0.0 
85  0 .0  
85 0.0 
85  0 . 0  
85 0 . 0  
85 0 .0  
85 0 .0  
85  0 .0  
85 0 .0  
85 0 . 0  
85 0 .0  
85 0 . 0  
8 5  0 . 0  
85  0 . 0  
85 0 . 0  
85  0 .0  
85 0 . 0  
85 0 .0  
85 0 . 0  
85  0 .0  
85  0.0 
85 0 . 0  
8S 0 . 0  
85 0 . 0  
85 0 .0  

350 0 . 0  
350 0.0 
350 0 . 0  
350 0 . 0  
350 0 . 0  

0 0 . 0  
0 0 . 0  
0 0 .0  
0 0 . 0  
0 0 . 0  
0 0 . 0  
0 0 . 0  
0 0 . 0  

300 0 . 0  

9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/ 2 218 2 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/22/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9 / 2 3 / 8 2  
9/23/82 
912 3/8 2 
9/23/82 
9/23/82 
9/23/82 
9/23/82. 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 



****~w*xIwIIIIwIIIIIIIWIIIIWIIXIIII DATA SUMMARY I W * W I * * * * * W * * f * * l * * * * * * * * * * * * * * *  
LOC. EVENT * VEH * * * * QUAL. * * MI C * v *  

E *  * T  S *  * WS MA WE * s v *  * Y  P *  * IP I N  IC * 
I E * G V D E * P E * (1) (2) (3) (4) (5) * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 421 
3 422 
3 423 
3 424 
3 425 
3 426 
3 427 
3 428 
3 429 
3 430 
3 431 
3 432 
3 433 
3 434 
3 435 
3 436 
3 437 
3 438 
3 439 
3 440  
3 441 
3 442 
3 443 
3 444 
3 445 
3 446 
3 447 
3 448 
3 449 
3 450 
3 451 
3 452 
3 453 
3 454 
3 455 
3 456 
3 457 
3 458 
3 459 
3 460 
3 461 
3 462 
3 463 
3 464 
3 465 
3 466 
3 467 
3 468 
3 469 
3 470 
3 471 
3 472 
3 473 
3 474 
3 475 
3 476 
3 477 
3 478 
3 479 
3 480 
3 481 
3 482 
3 483 
3 484 
3 485 
3 486 
3 487 
3 488 
3 489 
3 490 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
0 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 0 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 3 3  
2 1 1 1  
2 1 1 1  

1 56 
1 54 
1 54 
1 54 
5 47 
1 54 
1 63 
3 51 
0 44 
0 52 
1 35 
1 56 
5 49 
5 45 
5 39 
3 40  
1 60 
1 50 
1 61 
5 51 
1 63 
1 56 
1 56 
1 59 
1 71 
1 60 
1 56 
1 59 
1 58 
0 56 
1 57 
1 42 
1 55 
1 56 
3 59 
5 59 
0 60 
0 57 
5 44 
5 51 
0 62 
4 42 
1 59 
1 42 
0 59 
1 49 
1 70 
1 25 
1 64 
1 55 
5 46 
5 43 
5 47 
0 56 
1 47 
1 48 
4 48 
1 48 
0 67 
2 55 
1 30 
1 50 
5 46 
5 36 
5 43 
2 43 
0 52 
2 57 
2 53 
1 61 

77.8 70.7 
79.0 71.5 
76.7 68.6 
78.0 70.5 
84.6 79.1 
82.3 75.0 
80.4 73.3 
92.2 85.1 
74.3 67.7 
76.2 69.4 
72.0 65.0 
81.5 72.8 
90.0 83.6 
87.2 80.2 
85.2 78.1 
84.1 78.0 
82.5 74.9 
76.2 69.8 
79.7 71.9 
88.4 82.4 
84.1 76.1 
79.9 72.2 
81.9 75.7 
79.6 71.8 
84.7 77.5 
80.5 73.6 
80.6 72.8 
84.6 76.3 
77.4 69.0 
76.7 69.8 
80.9 72.9 
76.5 68.7 

78.5 71.2 
90.8 83.1 

ai.5 74.5 

86.3 79.2 
79.3 71.7 
76.8 70.8 
89.7 80.5 
86.9 79.9 
81.2 74.8 
84.5 77.2 
83.6 76.2 
86.6 81.8 
76.6 68.5 
77.5 68.9 
81.1 74.1 
65.6 57.3 
83.7 75.7 
77.8 69.5 
90.9 84.1 
89.8 82.7 
89.9 83.5 
79.4 71.5 
80.0 73.2 
76.2 68.1 
87.6 80.4 
78.2 70.0 
78.1 71.5 
84.2 76.2 
88.9 81.2 
81.7 73.5 
86.6 79.7 
85.7 79.0 
92.5 84.8 
79.7 71.5 
75.5 68.4 
82.0 74.1 
83.7 76.1 
82.0 74.3 

C -  \ \  

71.6 
73.2 
70.5 
72.7 
78.7 
76.6 
74.7 
85.5 
68.4 
70.3 
65.8 
74.9 
83.8 
81.9 
78.7 
77.1 
76.3 
72*0 
73.6 
83.1 
77.2 
74.4 
76.2 
73.0 
80.1 
75.3 
73.6 
77.9 
71.0 
70.9 
74.1 
70.2 
76.6 
72.9 
84.0 
79.8 
73.8 
71.1 
83.2 
80.9 
76.2 
77.6 
77.2 
82.2 
70.2 
71.5 
75.8 
60.0 
77.1 
71.4 
84.5 
83.4 
83.8 
72.6 
74.6 
70.0 
80.8 
72.2 
72.5 
77.0 
82.3 
75.5 
80.6 
79.3 
85.4 
73.0 
69.7 
75.8 
77.4 
75.2 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 ;o  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.9 
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  

0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0 .0  
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0 .0  
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 300 0.0 
0 5 0.0 
0 5 0.0 
0 5 0.0 
0 5 0.0 
0 5 0.0 
0 5 0.0 
0 ' 5 0.0 
0 5 0.0 
0 5 0.0 
0 5 0 . 0  
3 355 4 . 5  
3 355 4 . 5  
3 355 4 . 5  
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 

9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 

9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 

9/23/a2 



****Y**WII**W*W******************** DATA SUMMARY * * * * * * * * Y * * W W * * * * * W * * * * * ~ * * * * * * *  
LOC. * EVENT * VEH * * 3( * QUAL. * x M I  C f v *  

E *  * T  S *  * WS WA WE * 
S v *  * Y  P *  * IP IN IC * 
I E * G V D E * P E * (1) (2)  ( 3 )  (4) (5 )  * ME NG NT * 
T N * L E / N * E  E X  5 5 1 0  5 1 0  * DE DL DO * 
E T * R H L V *  D W  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 491 
3 492 
3 493 
3 494 
3 495 
3 496 
3 497 
3 498 
3 499 
3 500 
3 501  
3 502 
3 503 
3 504 
3 505 
3 506 
3 507 
3 508 
3 509 
3 510 
3 511  
3 512 
3 513 
3 514 
3 515 
3 516 
3 517 
3 518 
3 519 
3 520 
3 521  
3 522 
3 523 
3 524 
3 525 
3 526 
3 527 
3 528 
3 529 
J 530 
3 5 3 1  
3 532 
3 533 
3 534 
3 535 
3 536 
3 537 
3 538 
3 539 
3 540 
3 541  
3 542 
3 543 
3 544 
3 545 
3 546 
3 547 
3 548 
3 549 
3 550 
3 551  
3 552 
3 553 
3 554 
3 555 
3 556 
3 557 
3 558 
3 559 
3 560 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1 -  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 0 1  
2 1 1 1  
2 1 1 1  

5 44 
5 44 
1 73 
5 44 
5 42 
2 4 0  
1 54 
0 6 1  
1 55 
0 53 
1 56 
1 53 
5 47 
5 50 
5 50 
0 6 1  
1 52  
1 68 
1 40 
1 60 
0 58 
5 44 
0 65 
5 46 
1 60 
1 50 
1 6 1  
1 47 
1 43 
1 56 
3 49 
1 54 
0 48 
0 54 
0 50 
0 5 1  
7 60 
5 43 
1 49 
0 55 
0 64 
1 59  
5 44 
5 44 
1 55 
0 47 
1 6 1  
1 53 
5 49 
2 53 
0 5 0  
1 66 
0 60 
5 39 
5 49 
1 59 
1 66 
0 50 
5 57 
0 46 
1 43 
3 50 
1 46 
2 50 
0 50 
1 53 
5 45 
0 5 1  
3 55 
1 6 1  

89 .2  82.6 82.9 
85.7 78.5 79.7 
81.8 
89.8 
88.6 
8 3 . 1  
77 .7  
78.8 
79.9 
77.4 
78.8 
76.8 
83.9 
95.9 
86.9 
79.2 
76.4 
84.3 
80.3 
78.5 
78.5 
93.0 
81.4 
86.7 
80 - 5  
81.7 
80.2 
80 .3  
72.9 
77.6 
92.0 
8 0 - 3  
73.4 
77.1 
76.7 
75.9 
86.6 
89 .1  
77.7 
78.3 
79 .1  
78.6 
90.3 
89 .1  
78.3 
73.4 
82.2 
79 .3  
91.2 
85 .0  
75.9 
78.6 
76.9 
83 .2  
89.9 
80.6 
80 .5  
77.8 
8 7 . 1  
74.5 
76.5 
87.0 
75.2 
82.0 
76.4 
78.1 
86.5 
76.0 
92.2 
85.7 

C 

74.0 
82.0 
81 .2  
75.7 
69.5 
72.6 
72.8 
70.5 
70.4 
69 .1  
76.6 
88.6 
79.5 
72.6 
68.6 
76 .1  
71.4 
71.0 
71.8 
85.5 
73.5 
79.6 
72.8 
73 .2  
72.9 
72.4 
65.6 
70.5 
84 .3  
93.4 
65.9 
69.5 
69.3 
69.0 
80.4 
82.4 
69.6 
72.0 
72 .2  
71.1 
82.9 
8 2 - 4  
70.4 
66.0 
74 .1  
72.0 
84 .1  
77.1 
68.5 
71.0 
70.6 
76.0 
83.0 
72 .1  
71.9 
70.0 
79.6 
67.5 
68.6 
79.0 
68.2 
74.3 
69.2 
69.3 
79.6 
68.9 
85 .1  
76.7 

- 1 2  

75.8 
83.3 
82.3 
77.0 
71.5 
73.3 
74.2 
71.7 
72.0 
71.5 
78.0 
90.2 
80.9 
73.9 
70.4 
78 .1  
74.0 
72.6 
72 .8  
86 .0  
74.8 
81 .3  
74.5 
76.3 
73.9 
73.5 
66 -8  
7 1  -8  
85.3 
74.3 
67.5 
71.0 
71.0 
70.2 
80.8 
82.8 
72.3 
72.5 
73.5 
72.7 
84 .1  
83.2 
72 .1  
67.5 
75.5 
73.6 
84.8 
78.5 
69.2 
73 .1  
71.8 
76.8 
83.4 
74 .2  
73.8 
72.0 
80.7 
69.3 
69.7 
80.3 
68.5 
76 .1  
70.6 
71.3 
80.5 
71.6 
84 .9  
79.2 

0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
oc.0 
0 . 0  
Q - 0  
0.0  
0 . 0  
0 . 0  
0 .0  
o * o  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0.0 
0 .0  
0.0 
0.0 
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 - 0  
0.0 
0 .0  
0 .0  
0 .0  
0 . 0  
0.0 
0 .0  
0 .0  
0 . 0  
0 .0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  

0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 - 0  
0 . 0  
0 .0  
0.0 
0 .0  
0 . 0  
0 . 0  
0.0 
0 .0  
0 .0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  

3 355 4 .5  
3 355 4 .5  
3 355 4.5 
3 . 355 4.5 
3 355 4.5 
3 355 4 .5  
3 355 4.5 
3 35.5 4.5 
3 355 4.5 
3 355 4.5 
3 355 4 .5  
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4 .5  
3 355 4.5 
3 355 4 .5  
3 355 4 .5  
3 355 4.5 
3 355 4.5 
3 355 4 .5  
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 355 4.5 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4 .4  
3 350 4 .4  
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 
3 350 4.4 

9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9f 23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9 1  2 3/8 2 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 
9/23/82 



f**f*****~****~*~**f*************** DATA SUMMARY f * * * * Y f * * ~ * * * * * l Y I * * * * * * * * * * * * ~ *  
3t f 

E *  * T  S %  f US IJA ME * 
S V *  * Y  P *  * IP IN IC * 
I E 3( G V D E * P E * (1) (2) (51  ( 4 )  (5 )  * ME N G  NT * 
T N * L E / N S ( E  E X  5 5 10 5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * W * f * * * * * * ~ W l l * * W * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * ~ ~ * * * * * ~ * * * * * * * * * *  
3 561 2 1 1 1 0 5 1  77 .0  68 .8  70.6 0 . 0  0 .0  3 350 4.4 9/23/82 
3 562 2 1 1 1 5 39 92.0 84.1' 86.0 0 . 0  0 . 0  3 350 4.4 9/23/82 
3 563 2 1 1 1 1 60 78.7 70.6 72.0 0 . 0  0 .0  3 350 4.4 9/23/82 
3 564 1 1 1 1 1 57 7 8 . 1  70.8 7Z.3 0 .0  0 .0  3 '350 4.4 9/23/82 
3 565 2 1 1 1 0 48 73.5 66.0 6P.8 0 . 0  0 .0  3 350 4.4 9/23/82 
3 566 2 1 1 1 1 4 1  75.0 66.9 68.1 0.0 0 .0  3 350 4.4 9/23/82 
3 567 1 1 1 1 1 59 79.8 72.2 73.9 0.0 0 .0  3 350 4.4 9/23/82 
3 568 2 1 1 1 3 5 1  88.9 82.1 82.7 0 .0  0 .0  3 350 4.4 9/23/82 
3 569 2 1 1 1 3 43 90.5 81.9 84.0 0 .0  0 . 0  3 350 4.4 9/23/82 
3 570 0 0 0 1 5 4 1  8 5 . 1  79 .1  80.9 0 .0  0.0 3 350 4.4 9/23/82 

* QUAL. * 36 MIC x v *  LOC. * EVENT % V E H  * 



~ Y W I Y W Y ~ ~ * * * * * * W ~ ~ ~ * * * * ~ * * * * * * * * * * *  DATA SUMMARY ********X** I***W**f*************  
LOC. EVENT * VEH * * 3t 

f QUAL. * 36 MIC x v *  
E *  * T  S *  * WS WA WE * 

S v *  * Y  P *  * IP I N  IC * 
I E * G V D E * P E * (1) (21 (3) (4) (5)  * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 - 1  1 
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  

1 48 
1 50 
1 57 
1 42 
1 33 
2 33 
0 46 
2 43 
0 43 
1 42 
1 45 
1 36 
1 44 
1 39 
0 58 
1 50 
1 46 
0 43 
1 47 
1 46 
1 39 
1 42 
1 41 
0 36 
1 47 
1 39 
1 47 
2 33 
0 45 
3 31 
0 46 
0 44 
0 36 
3 37 
0 46 
0 62 
0 47 
0 43 
1 48 
1 46 
1 43 
1 43 
1 32 
1 31 
1 44 
0 50 
0 49 
0 35 
0 53 
1 41 
1 42 
0 42 
1 46 
2 44 
1 31 
0 43 
2 43 
0 46 
0 51 
1 45 
0 42 
1 49 
0 43 
0 42 
0 47 
1 45 
1 46 
0 40 
0 49 
1 46 

73.9 
77.6 
75.4 
69.4 
66.5 
79.9 
69.9 
79.3 
70.2 
75.3 
78.0 
70.5 
73.1 
71.6 
81.7 
76.1 
73.4 
73.2 
73.9 
77.2 
74.2 
73.6 
70.7 
70.2 
75.2 
71.4 
74.5 
78.1 
74.0 
85.8 
72.8 
71.8 
70.9 
87.7 
71.5 
78.5 
76.4 
71.6 
75.5 
72.3 
71.1 
75.0 
72.4 
71.8 
74.4 
74.4 
74.7 
71.5 
78.5 
72.0 
72.6 
71.9 
72.4 
83.8 
70.0 
72.2 
81.2 
71.0 
77.1 
76.5 
72.0 
74.2 
71.0 
83.3 
75.3 
74.8 
74.1 
70.0 
75.3 
72.9 

C 

66.6 
70.5 
68.1 
65.2 
59.9 
73.2 
63.0 
72.1 
63.2 
68.2 
70.2 
63.1 
65*1 
64.4 
75.1 
68.9 
66.9 
66.5 
67.4 
69.6 
66.4 
66.2 
64.2 
63.6 
68.6 
64.6 
67.3 
70.8 
66.8 
78.9 
6S .8 
64.6 
63.9 
80.5 
65.0 
71.1 
69.3 
64.4 
68.3 
65.4 
64.4 
68.9 
64.1 
64.1 
66.9 
67.1 
68.5 
63.5 
70.9 
65.3 
65.1 
65.3 
64.9 
76.6 
62.9 
66.0 
73.8 
64.2 
69.2 
69.2 
64.7 
66.8 
63.6 
76.1 
67.8 
67.4 
66.5 
62.6 
68.6 
65.5 - 14 

68.0 
71.6 
69.9 
66.7 
61.8 
73.7 
63.6 
73.1 
64.1 
69.2 
72.1 
64.8 
66.6 
65.7 
75.3 
70.4 
68.3 
67.5 
68.7 
71.2 
67 -7 
67.6 
65.4 
63.8 
69.7 
65.6 
68.6 
71.3 
68.3 
79.4 
66.9 
65.9 
64.9 

66.2 
72.8 
70.7 
65 -8  
69.5 
66.8 
64.7 
71.0 
65.6 
65.1 
68.5 
68.3 
69.0 
65.4 
72.3 
66.3 
66.6 
66.2 
66 -8  
78.2 
64.2 
66.9 
74.8 
65.1 
71.9 
70.5 
65.4 
68.1 
65.4 
76.9 
69.1 
68.3 
68.0 
63.7 
69.5 
66.2 

a1-3 

62.0 64.3 
65.0 67.7 
62.5 65.1 
61.3 64.6 
56.1 58.3 
69.4 70.4 
58.0 60.6 
67.8 69.2 
57.6 61.0 
64.3 65.6 
65.6 68.1 
58.1 61.2 
59.7 63.0 
58.8 61.8 
70.1 72.1 
63.1 66.5 
66.2 68.3 
61.9 63.5 
62.4 65.4 
65.0 67.7 
61.7 64.1 
61.5 63.9 
58.8 62.3 
58.7 60.6 
62.8 66.0 
59.0 62.1 
61.9 65.0 
67.2 68.1 
61.6 64.8 
76.6 76.9 
62.0 64.3 
58.5 62.1 

60.8 62.2 
61.5 64.9 
61.9 64.9 
63.8 65.9 
58.9 62.4 
65.4 68.2 
60.4 62.5 
60.2 63.6 
60.8 63.0 
60.3 63.3 
71.2 73.7 
59.7 62.1 
60.7 63.3 
70.6 70.9 
60.4 61.4 
63.4 67.1 
63.9 66.5 
60.6 62.6 
61.4 64.6 
61.3 63I6 
71.5 72.8 
63.7 65.6 
63.4 64.7 
61.2 64I5 
58.2 60.8 
63.4 65.8 
61.7 62.7 

0 320 
0 320 
0 320 
0 320 
0 320 
0 320 
0 320 
0 320 
0 320 
0 290 
0 290 
0 290 
0 290 
0 230 
0 230 
0 -230 
0 230 
0 230 
0 230 
0 230 
0 230 
0 280 
0 280 
0 280 
0 280 
0 280 . 
0 170 
0 170 
0 170 
0 170 
0 I70 
0 170 
0 170 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
0 200 
3 270 
3 270 
3 270 
3 270 
3 270 
3 270 
3 270 
3 270 
3 270 
3 270 
3 270 
3 270 
3 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
3 270 
3 270 

0.0 10127182 
0.0 10127182 
0.0 101271132 
0 .0  10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10/27182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0 .0  101271112 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0 - 0  10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0 - 0  10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10/27/82 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 
0.0 10127182 



*Z~***ZIWY*~~*****W**************** DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * 
E *  * T  S *  * US WA WE * 

5 V *  * Y  P *  * IP IN IC * 
I E * G V D E * P E * (1) (2) ( 3 )  (4) (5 )  * NE NG NT * 
T N * L E / N * E  E *  5 5 1 0  5 1 0  * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* QUAL. * * MIC * v *  LOC. * EVENT * VEH * 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

. 5  

7 1  
7 2  
73 
74 
75 
76 
77 
78  
79 
80 
8 1  
82  
8 3  
84  
85 
86 
87 
88 
89  
90 
91  
92 
93 
94 
95 
96 
97 
98 
99 

100 
1 0 1  
102 
103 
104 
105 
106 
107 
108 
109 
1 1 0  
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  

0 42 
1 5 0  
1 44 
0 45 
0 45 
1 43 
1 44 
0 44 
0 45 
1 44 
1 4 3  
1 43 
1 45 
1 45 
3 29 
1 52  
1 42 
3 35 
1 4 1  
3 36 
0 46 
0 4 1  
1 44 
0 43 
0 4 1  
2 34 
1 37 
3 25 
0 42  
2 38 
1 44 
0 42 
3 3 1  
0 47 
1 4 1  
1 4 1  
1 55 
2 42 
0 34 
1 34 
0 5 1  
0 42 
0 56 
1 45 
1 46 
1 47 
2 40 
0 42 
1 34 
1 4 0  
2 45 
0 43 
1 47 
0 43 
1 4 1  
3 28 
0 42 
3 28 
1 42 
1 44 
1 44 
1 44 
0 4 1  
1 46 
2 -37  
0 42 
0 47 
0 48 
2 4 3  
0 45 

72 .8  
76.4 
76.6 
70.7 
70.0 
77.9 
71.5 
72.6 
73.5 
72.3 
73.3 
72.4 
72.5 
75.2 
87 .2  
77.2 
72 .2  
85 .1  
73.3 
87 .9  
81.8 
72.8 
75 .3  
71 .1  
73.9 
76 .8  
73.5 
83.6 
71.0 
80.5 
76.0 
72.0 
97.0 
73.8 
70.8 
73.9 
75.0 
82 .1  
71.5 
71.7 
76.5 
73.0 
75.2 
71.6 
73.9 
67.4 
81.6 
72.6 
73.0 
73.0 
76.2 
73.2 
73.3 
74.8 
71.8 
87.0 
68.9 
87.4 
72.4 
7 3 . 1  
73.8 
73.7 
72.5 
72.8 
84.3 
70 - 0  
76.9 
74.5 
79.7 
73.9 

65.4 
69.3 
70.5 
64 .1  
62 .9  
70 .8  
64.4 
65.6 
65.7 
64.9 
67.0 
65.2 
64.7 
67.4 
80.9 
69.7 
65.7 
78 .3  
66 .1  
81.3 
74.3 
65.3 
68.8 
63.2 
67.3 
69.7 
66.0 
77.8 
64.2 
73.5 
67.5 
64.8 
91.0 
66 - 7  
64.5 
66.6 
67.8 
75.6 
64.2 
64.0 
68.9 
65.5 
6 8 . 1  
64.6 
65.9 
62.5 
75 .1  
65.9 
65.9 
65.7 
69.6 
65.4 
64.8 
67.2 
64.2 
79.9 
61.5 
80.9 
65.6 

. 65 .4  
65.4 
67 .1  
65.4 
64.8 
78 .1  
63.9 
69.8 
66.6 
72.9 
67.4 

c -  1s 

66.3 
70.5 
71.6 
64.8 
64.2 
71.5 
65.6 
66.8 
66.9 
66 .3  
6 8 . 1  
66.9 
66.7 
69.2 
80.7 
72 .1  
67.1 
79.4 
68.2 
81 .3  
75 .1  
67.4 
69.0 
65 .1  
68.4 
70.6 
68.0 
78.0 
65.9 
75.1 
70.3 
66.3 
90.9 
68.4 
65.7 
68.9 
70.5 
76.7 
66.0 
65.8 
71.0 
67 - 8  
71.1 
65.6 
68.2 
65.4 
75.3 
67.3 
66.9 
67.5 
71.3 
67.9 
67.9 
69.0 
65.8 
80.4 
63.5 
81 .1  
66.8 
67.7 
68.6 
68.4 
67.2 
68.4 
78.6 
65.0 
71.5 
69.5 
73.9 
69.1 

61.8 
63.9 
65.8 
60.6 
58.0 
66.2 
59.2 
61.0 
60.1 
58.6 
62.0 
59.2 
5 9 - 5  
62.2 
76.7 
63.6 
58.7 
74.6 
62.2 
78.8 
68.4 
60.5 
64.4 
58.7 
61.9 
65.0 
61 .1  
74 .1  
59.8 
67.7 
61.8 
5 9 . 1  
88.0 
61.7 
59.5 
61.0 
62.7 
71.6 
58 .2  
59 .2  
63 .1  
60.1 
61.9 
58.2 
59.5 
57.1 
70.3 
59 .3  
60.4 
62.0 
64.8 
59.9 
59.4 
62.7 
60.2 
76.7 
55.3 
77 .1  
60.5 
59.6 
60.9 
62.6 
59.5 
61.4 
74.8 
58.4 
62.9 
62.5 
69 .1  
63.7 

63.5 
66.3 
68.0 
61.9 
60.9 
67.9 
62.2 
63.5 
63.3 
62.5 
64.8 
62.2 
62.3 
65.5 
77.3 
68.4 
63.2 
75.3 
65.5 
78.1 
71.4 
63.7 
64.8 
61.9 
65.0 
67.2 
64 .1  
74 .4  
63.1 
71.4 
66.4 
62.8 
87.3 
65.0 
61.6 
66.9 
66.7 
73.4 
62.8 
61.7 
66.9 
63.6 
66.4 
62.3 
63.7 
61.8 
70.7 
63.3 
63.9 
63.9 
66.7 
64.0 
6 3 . 1  
66.0 
64.0 
76 .1  
59.3 
77.4 
63.1 
62.7 
65.8 
65 .1  
63.5 
65.2 
74.7 
61.9 
67.7 
65.7 
69.9 
65.3 

3 270 0 . 0  
3 340 4 .2  
3 340 4.2 
3 340 4 .2  
3 340 4 . 2  
3 340 4.2 
3 340  4.2 
3 340 4.2 
3 340 4 .2  
3 180 -4.5 
6 180 - 9.0 
6 180 - 9.0 
6 180 - 9 .0  
6 180 - 9.0 
6 180 - 9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
5 180 - 9.0 
6 180 - 9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 - 9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 - 9.0 
6 180 -9.0 
6 180 - 9.0 
6 180 -9.0 
6 180 -9.4 
6 180 -9.0 
6 180  -9.0 
6 180 -9.0 
6 180 - 9 .0  
6 180 - 9.0 
6 180 -9.0 
6 180 - 9.0 
6 180 - 9.0 
6 180 -9:O 
6 180 - 9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 - 9.0 
6 180 -9.0 
6 180  - 9.0 
6 180 - 9.0 
6 180 - 9.0 
6 180 - 9.0 
6 180 - 9.0 
6 180 - 9.0 
6 180 - 9.0  
6 180 - 9 . 0  
6 180 - 9.0 
6 180 -9.0 
6 180 - 9.0 
6 180 -9.0 
6 180 -9.0 

10/27/82 
10/27/82 
10127182 
10/27/82 
10/27/82 
10/27/82 
10/27/82 
10127182 
10127182 
10/27/82 
10127/82 
10/27/82 
10127/82 
10/27/82 
10/27/82 
10/27/82 
10/27/82 
10/27182 
10127182 
10/27182 
10127182 
10/27/82 
10/27/82 
10/27/82 
10/27/82 
10/27182 
10127182 
10/27182 
10127182 
10127182 
10/27182 
10/27/82 
10/27/82 
10/27/82 
10127082 
10127182 
10 l27182 
10/27182 
10/27/82 
10/27/82 
10/27f 82 
10/27/82 
10/27/82 
10/27/82 
10/27/82 
10127182 
10/27/82 
10/27/82 
10/27/82 
10/27/82 
10/27/82 
10/27182 
10127182 
10/27/82 
10127182 
10/27/82 
10/27/82 
10/27/82 
10/27182 
10/27/82 
1 Of 27/82 
10/27/82 
10/27/82 
16/27/82 
10/27/82 
10/27/82 
10/27/82 
10/27/82 
10/27/82 
10/27/82 



* QUAL. * * MIC * v *  
E *  X T  S *  * WS WA WE * s v +  * Y  P *  * IP IN ‘IC * 

I E * G V D E * P E * (1) ( 2 )  ( 3 )  ( 4 )  ( 5 1  * NE NG NT * 
T N * L E f N * E  E *  5 5 1 0  5 1 0  * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE 

********W*******************************************~*****************W********** ***** 
5 
5 
5 

******** 
1 4 1  2 
142 0 
143 2 
144 0 
145 2 
146 0 
147 2 
148 2 
149 2 
150 2 

*************** 
1 1 1  1 4 7  
0 1 1  0 4 3  

****a 
73.7 
74.3 
70.6 
72.7 
80.0 
72.2 
71.9 
74.2 
73 .1  
73.5 

i******s***************3 
67.4 69.0 61.6 65. 
68.4 72.1 63.2 68. 
64 .2  65.7 61.0 63. 
65.7 70.3 6 2 - 9  66. 
7 3 . 1  74.9 68.3 70. 
64.0 66 .1  58.7 62. 
65.2 66.0 60.4 63. 
67.8 69.7 66.2 67. 
65.6 67.6 60.2 63. 
65.9 67.8 62.0 64. 

4 
8 
9 

i*************a 
6 180 -9.0 
6 180 -9,O 

! 6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 - 9.0 
6 180 -9.0 
6 1 8 0  - 9.0 
6 180 -9.0 
6 180 - 9.0 

I********** 
I 10/27/82 
I 10/27/82 

1 10/27/82 
10f27f82 
1 Of 27/82 
1 0127f82 
10/27f82 
10f27f82 
lOf27f82 

I 10f27f82 

C - \ 6  



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 250 0 . 0  10128182 
0 250 0 . 0  10128182 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

- 6  
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22  
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32  
33  
34 
35 
36 
37 
38 
39 
4 0  
4 1  
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1  
52  
53 
54 
55 
56 
57 
58 
59 
60 
6 1  
62 
63 
64 
65 
66 
67 
68 
69 
70 

1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
0 0 0 1  
0 0 1 1  
2 1 1 1  
1 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 0 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
0 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
0 0 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
0 0 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  

1 35 
0 29 
0 35 
0 38 
1 35 
1 42 
1 28 
1 16 
1 35 
5 20 
1 36 
0 36 
0 37 
1 36 
0 26 
1 33 
1 36 
0 4 1  
1 42 
1 42 
1 26 
1 37 
2 29 
1 3 1  
0 39 
1 33 
0 3 1  
1 30 
1 30 
1 32 
0 30 
0 28 
1 32 
1 35 
1 44 
1 40  
1 4 0  
0 30 
2 28 
1 36 
1 35 
0 37 
1 32 
1 21 
1 30 
1 26 
0 29 
0 32 
1 42 
1 44 
1 35 
1 35 
1 38 
0 30 
0 33 
1 37 
0 36 
1 32 
1 29 
1 38 
1 28 
1 30 
1 4 1  
1 38 
0 33 
1 3 1  
2 26 
1 4 1  
0 33 
1 37 

70.5 
68.8 
67 - 3  
69 .6  
69.0 
71 .8  
76.5 
54 .9  
69.6 
77.6 
71.4 
68.0 
68.2 
68.8 
62.3 
67.8 
69.3 
70.6 
73.2 
72.4 
64.0 
69.0 
77.7 
73.5 
72.5 
68.9 
67.8 
71.2 
69.2 
67.2 
70.3 
69.6 
69.4 
70.1 
72.4 
69.7 
76.3 
69 .1  
75.4 
68.4 
66.9 
66.6 
7 0 . 4  
64.3 
67.2 
68.3 
68.8 
67.0 
75.2 
72.6 
68.5 
68.0 
71.4 
74.3 
67.0 
69.5 
68.3 
70.8 
69.8 
69.3 
65.8 
67.7 
72.0 
70.9 
67.1 
70.2 
70 .1  
73.2 
67.6 
70.3 

63.7 65.0 
61 .9  63 .9  
60.9 61.8 
62.6 64.5 
61.7 64.0 
64.6 65.8 
68.6 69.4 
55.4 55.8 
63 .1  64.5 
70.6 70.9 
64.4 65.6 
61.6 63.0 
61.7 62.8 
62.9 6 4 - 3  
56.1 57.7 
60.7 6 2 . 1  

' 6 1 . 6  63.3 
63.9 65.3 
65.8 67.4 
64.9 66.6 
56.8 5 8 - 3  
63.0 63.8 
70.3 71.2 
67.9 67.5 
6 5 - 7  67 .1  
62.5 63.7 
61.4 62.3 
64.9 65.8 
61.8 63.4 
60.7 61.2 
65.2 66.2 
62.8 63.6 
61.7 63 .1  
62.3 63.5 
65.0 67.2 
62.7 63.9 
69.0 67.0 
62.8 63 .1  
68.4 69.5 
61.0 62.8 
60.6 61.7 
62.6 65.3 
62.6 64.8 
60.5 61.6 
59.7 61 .1  
61.4 62.6 
61.6 63.5 
60.7 61.7 
68.4 69 .1  
65.0 66.7 
61.4 63.2 
62.1 63.0 
65.5 67.7 
67.4 68.3 
60.2 61.4 
62.9 64.1 
63.4 63.9 
64 .1  64.6 
63.2 64.2 
63.1 64.2 
59.5 60.7 
60.3 61.4 
65.3 66.8 
63 .1  64.7 
61.1 62.0 
63.2 64.6 
62.7 63.6 
65.7 67 .2  
60.7 61.8 
62.8 64 .9  
c- r7 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0.0  
0 .0  
0 .0  
0 .0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
o .0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0. 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  

0 250 0 . 0  
0 250 0 . 0  
0 250 0 .0  
0 250 0 . 0  
0 250 0 . 0  
3 270 0 .0  
3 270 0 . 0  
3 270 0 .0  
3 270 0 .0  
3 270 0 -0  
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 

,6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 280 1.6 
6 270 0 . 0  
6 270 0 .0  
6 270 0 .0  
6 270 0.0 
6 270 0 .0  
6 270 0 .0  
6 270 0.0 
6 270 0 .0  
6 270 0.0  
6 270 0.0 
6 270 0 .0  
6 270 0.0 
6 270 0.0 
6 270 0.0  
6 270 0.0 
6 270 0.0 
3 270 0.0 
3 270 0 .0  
3 270 0 . 0  
3 270 0.0 
3 270 0 . 0  
3 270 0 . 0  
3 270 0 .0  
3 270 0.0 
3 270 0.0  
3 270 0 . 0  
3 270 0 .0  
3 270 0 .0  
3 270 0.0 
3 270 0 .0  
3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 4  
3 270 0 . 0  
3 270 0 . 0  
3 270 0.0  
3 270 0 .0  
3 270 0 . 0  

10128182 

10128182 
10128182 
10128182 
10128182 
10/28/82 
10128182 
14/28/82 
10121182 
10/28/82 
10128182 
10/28/82 
10128182 
10/28/82 
10128182' 
10128182 
10/28182 
10/28/82 
10128182 
10128182 
10128182 
10128182 
10/28/82 
10128182 
10/28/82 
10128182 
10/28/82 
10128182 
10128182 
10128182 
10128182 
10128182 
10128182 
10/28/82 
1 0128C82 
1 0 1 2 w 8 2  
10,281 82 
10/28/82 
10128182 
10/28/82 
10/28182 
10128182 
10128182 
10128182 
10/28/82 
10/28/82 
10/28/82 
10/28/82 
10/28/82 
10128182 
10/28/82 
10128182 
10128182 
10128182 
10128182 
10128182 
10128182 
10128182 
10128182 
10/28/82 
10128182 
10/28/82 
10128182 
10/28/82 
10128182 
10/28182 
10/28/82 

10128182 . 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

8 6  
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
86 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 

0 0 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
0 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
0 1 1 1  
1 1 1 1  
0 0 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
0 0 1 1  
2 1 1 1  
0 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 4 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  

0 30 
1 29 
1 37 
0 42 
0 31 
1 27 
1 42 
0 40 
2 28 
1 33 
2 22 
1 36 
0 34 
0 39 
1 33 
0 34 
0 40 
0 34 
1 34 
0 33 
1 35 
1 29 
1 23 
0 39 
1 21 
1 38 
0 34 
1 42 
0 31 
1 37 
1 34 
1 37 
0 34 
1 27 
0 39 
0 44 
0 40 
0 34 
1 36 
0 33 
1 31 
2 28 
1 30 
0 35 
1 28 
1 32 
0 24 
2 34 
2 33 
2 35 
1 35 
0 24 
0 34 
1 39 
1 36 

66.8 
68.0 
71.1 
72.5 
68.4 
63.6 
71.8 
70.2 
77.5 
70.0 
70.2 
68.1 
66.2 
73.8 
68.8 
68.8 
68.0 
66.7 
68.6 
65.5 
72.4 
67.9 
65.5 
70.4 
62.4 
70.4 
66.4 
72.0 
65.8 
70.6 
67.6 
69.7 
67.4 
64.5 
72.1 
70-6 
71.9 
68.7 
69.1 
66.9 
67.6 
01.0 
66.3 
66.2 
66.3 
67.5 
70.8 
77.9 
78.8 
78.7 
70.2 
61.1 
72.7 
70.8 
69.9 

61.6 
61.6 
63.3 
64.8 
61.6 
56.3 
64.6 
62.7 
70.2 
63.2 
63.3 
61.4 
59.5 
67.5 
61.7 
61.1 
61.6 
60.4 
62.0 
59.0 
65.2 
65.9 
58.5 
63.6 
55.3 
63.0 
59.9 
64.6 
59.3 
63.2 
62.1 
62.2 
61.7 
57.3 
65.2 
63.7 
65.1 
64.0 
61.4 
60.4 
61.9 
73.7 
59.3 
60.2 
59.3 
60.2 
64.4 
71.5 
72.4 
72.3 
63.0 
54.9 
65.7 
63.6 
62.4 

*w~*wI*I*****w***wII*************** DATA SUMMARY W*I*WYI**W********Y************* 
LOC. * EVENT * VEH * w 

% QUAL. x * M I C  * V *  
E *  x 1  S K  * WS WA WE * 

s w *  * Y  P *  * IP IN IC * 
I E % G V D E x P E * (1) (2)  ( 3 )  (4) (5) NE NG NT * 
T N * L E / N * E  E X  5 5 10 5 10 * D E  DL DO * 
E T * R H L V *  D S  DB A * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****************~*W*KK********X*******~*******~*~******************************* 
3 270 0.0 10/28/82 
6 250 -3.1 10/28/82 

63.2 
62.1 
64.8 
66.8 
62.5 
58.0 
66.4 
64.7 
71.5 
63.9 
64.3 
63.2 
61.3 
69.0 
63.0 
63.2 
63.4 
60.9 
65.2 
61.3 
66.5 
67.0 
59.5 
65.2 
56.9 
64.7 
60.4 
66.1 
60.6 
64.5 
62.8 
63.7 
62.6 
59.2 
65.9 
65.7 
65.6 
65.8 
63.0 
62.6 
64.0 
74.9 
60.5 
61.0 
60.4 
61.5 
64.7 
72.8 
73.. 1 
73.9 
64.4 
56.0 
66.8 
65.4 
64.0 

0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0.0 
0 .0  
0 . 0  
0 .0  
0 . 0  
0.0 
0 .0  
0.0 
0 .0  
0 . 0  
0 - 0  
0.0 
0.0 
0.0 
0 - 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .0  
0 .0  
0.0 
0.0 

0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0 .0  
0 .o 
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0.0 
0.0 
0.0 
0.0 
0 .0  
0.0 
0.0 
0 .0  
0.0 
0 .0  
0 .0  
0 .0  

0 . 0  
0 .0  
0 .0  
0.0 
0.0 
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 . 0  

0.0 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
250 -3.1 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 

270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 

270 0.0 
276' 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0  
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
260 -1.6 
270 0.0 
270 0.0 
270 0.0 
270 0.0 

270 0.0 

270 0.0 
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T N * L E / N * E  E *  5 5 10 5 10 * D E  D L  DO * 
E T % R H L V *  D *  D B A  * D E R * D A T E  
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LOC. % E V E N T  * VEH * * * * Q U A L .  * * M I C  * . v  * 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4 0  
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

5 61 
5 57 
5 57 
2 58 
5 63 
5 61 
5 61 
3 52 
5 58 
5 54 
5 65 
2 55 
5 45 
5 54 
2 54 
2 53 
5 55 
5 60 
2 52 
5 57 
5 56 
2 57 
5 60 
1 53 
1 58 
0 59 
5 56 
0 59 
2 57 
3 60 
2 47 
5 53 
2 61 
1 56 
2 61 
5 59 
5 57 
2 53 
3 53 
3 56 
5 55 
1 64 
5 54 
5 53 
1 63 
2 56 
5 64 
1 53 
2 63 
5 56 
3 55 
5 57 
5 53 
5 46 
5 49 
1 62 
0 50 
5 54 
1 60 
1 61 
2 59 
0 63 
5 56 
5 57 
2 53 
2 66 
3 52 
5 54 
5 56 
5 58 

89.4 
87.3 
86.9 
87.0 

90.3 
90.6 
86.7 
91.4 
88.7 
90.2 
86.9 
87.1 
92.5 
84.2 
86 .a 
92.9 
88.8 
88.0 
88.2 
90.7 
90.3 
89.2 
88.5 
82.0 
78.3 
89.9 
78.8 
85.0 
90.6 
83.5 
89.3 
84.0 
80.4 
86.4 
91.2 
85.8 
82.5 
87.8 
89.6 
87.8 
82.5 
88.5 
86.1 
80.1 
87.8 
89.4 
81.9 
85.9 

86.4 
94.3 
86.4 
96.2 
94.9 
79.8 
78.8 
88.5 
80 -2 
82.4 
85.3 
80.6 
92.9 
91.8 
84.4 
86.6 
87.2 
90.1 
89.5 
94.5 

86.7 

86.3 

81.8 83.8 
79.9 81.8 
80.2 82.2 
78.8 81.6 
79.4. 82.5 
82.4 84.5 
83.5 85.7 
79.8 81.2 
84.9 86.3 
81.4 84.0 
83.0 84.2 
79.0 81.2 
79.9 81.5 
84.5 86.4 
77.3 78.9 
78-4 80.9 
84.5 86.6 
82.3 84.1 
79.3 82.3 
81.3 83.2 
82.1 85.1 
82.2 84.5 
83.5 84.1 
81.8 83.3 
74.5 77.0 
72.3 74.1 
82.6 84.5 
72.8 73.8 
78.0 80.0 
83.1 84.1 
76.7 78.5 
82.6 84.2 
76.8 78.7 
72.9 75.5 
78.2 80.6 
84.4 85.2 
79.3 81.0 
74.5 77.1 
80.5 82.6 
80.8 83.4 
80.3 82.0 
75.4 76.7 
81.1 83.1 
79.2 81.1 
74.4 75.7 
79.4 81.9 
83.0 84.9 

79.3 80.1 
79.3 81.1 
79.0 80.6 
87.1 88-1 
78.5 81.0 
89.9 90.9 
88.5 89.5 
72.6 74.4 
74.0 75.2 

74.a 76.9 

81.1 83.4 
74.4 75.5 
75.5 77.8 
78.0 79.6 
74.5 76.8 
85.7 87.6 
83.8 85.7 
77.6 79.9 
79.6 81.4 
79.5 82.5 
82.9 84.7 
82.4 84.3 
86.4 89.5 
c-I9 

72.0 
69.0 
71.3 
71.9 
70.0 
73.3 
72.9 
69.5 
78.4 
73.3 
73.0 
68.1 
71.6 
74.2 
67.2 
67.8 
73.2 
75.1 
69.0 
71.9 
72.9 
70.9 
74.1 
72.1 
63.8 
61.8 
73.3 
62.5 
67 -8 
75.6 
68.3 
72.7 
65.6 
63.5 
67.4 
77.1 
68.7 
65.0 
71.8 
70.8 
71.3 
63.1 
72.1 
68.9 
66.2 
69.5 
74.3 
64.9 
69.8 
68.8 
69.7 
79.4 
67.7 
82.4 
82.8 
62.3 
63.4 
71.8 
69.6 
64.6 
67.3 
62.7 
77.5 
74.5 
67.9 
70.1 
69.5 
75.2 
72.9 
73.5 

75.8 
72.9 
74.2 
75.3 
73.7 
76.2 
76.7 
73.3 
78.7 
75.2 
76.3 
73.2 
73.8 
77.7 
71.0 
71.9 
77.0 
78.1 
73.0 
75.5 
76.3 
75.0 
.77.0 
75.3 
69.7 
66.1 
77.0 
66.9 
72.4 
77.5 
71.6 
76.3 
70.3 
68.3 
72.1 
78.4 
72.7 
69.1 
74.8 
74.0 
74.3 
67.9 
75.0 
72.5 
69.4 
73.0 
76.7 
68.9 
73.6 
72.7 
72.3 
80.9 
71.3 
83.8 
82.2 
66.2 
68.6 
74.5 
71.1 
69.0 
71.5 
67.6 
78.9 
77.3 
71.7 
73.3 
72.6 
77.1 
76.2 
79.5 

3 50 2.9 
3 50 2.9 
3 50 2.9 
3 50 2.9 
3 50 2.9 
3 50 2.9 
3 50 2.9 
3 90 0.0 
3 96 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
0 50 0.0 
0 50 0.0 
3 100 -.8 
3 100 -.8 
3 100 -.8 
3 100 -.8 
3 100 -.8 
3 100 -.8 
1) 0 0.0 
0 0 0 . 0  
0 0 0 .0  
0 0 0 . 0  
0 0 0 .0  
0 0 0 .0  
0 0 0 .0  
0 0 0 .0  
0 0 0.0 
0 110 0.0 
0 110 0.0 
3 110 -1.5 
3 110 -1.5 
3 110 -1.5 
3 110 -1.5 
3 110 -1.5 
3 110 -1.5 
3 110 -1.5 
3 110 -1.5 
3 110 -1.5 
0 0 0.0 

0 0 0 - 0  
0 0 0 .0  
0 0 0 . 0  
0 0 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 

3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 
3 90 0.0 

o o 0.0 

3 90 a.o 
3 90 0.0 

111 0183 
1/10/83 
1/10/83 
1/10/83 
1110183 
111 0/83 
111 ON83 
1/10183 
111 0183 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
l/lO/tJ 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1110183 
l/ 10183 
1/18/03 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
111 0183 
1/10/83 
1/10/83 
111 O/83 
111 0183 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10183 
1/10/83 
1/10183 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
111 0/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
1/10/83 
111 0/83 
1/10/83 
lf 10483 
l/lD/83 
1/10/83 
l/10/83 
111 0183 
1/10/83 
1/10/83 

1/10/83 
i/io/a3 
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I E * G V D E * P E X (1) ( 2 )  ( 3 )  (4) (5 )  * NE NG NT * 
T N * L E / N * E  E *  5 5 1 0  5 1 0  * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE 
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1110183 
1/10183 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7. 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 1  
72 
73 
74 
95 
76 
77 
78 
79 
80 
8 1  
82 
83 
84 
85 
86 
87 
88 
89 
90 
9 1  
92 
93 
94 
95 
96 
97 
98 
99 

1 0 0  
1 0 1  
102 
103 
104 
105 
106 
107 
108 
1D9 
11 0 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139  
1 4 0  

1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

-2: 1 1  1 
1 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 3 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  

1 49 
5 46 
0 58 
5 45 
2 62 
1 6 1  
5 62 
5 50 
5 56 
3 44 
0 56 
5 55 
5 6 0  
1 55 
5 53 
5 59 
2 50 
5 6 0  
5 54 
5 55 
5 62 
2 52 
2 58 
4 59 
1 6 1  
0 57 
5 6 0  
3 62 
5 57 
1 55 
5 6 1  
0 57 
5 56 
2 57 
5 52 
5 54 
0 59 
1 58 
3 54 
5 47 
1 54 
5 46 
5 6 0  
2 6 0  
3 59 
2 60 
5 6 1  
5 58 
1 60 
1 7 1  
2 59 
5 57 
2 49 
2 56 
5 6 0  
5 56 
3 48 
2 53 
3 59 
4 54 
0 50 
5 55 
1 55 
0 50 
5 55 
2 5 1  
5 6 1  
5 58 
2 57 
0 47 

81 .2  
90.9  
78.3 
88.2 
90.2 
83 - 5  
90 - 8  
89 -4  
90.5 
86.7 
77.3 
87.5 
87.9 
79.6 
88.3 
90 .0  
82.3 
90.5 
90 .8  
88.7 
92.1 
87.1 
87.5 
89.3 
80.3 
78.7 
89.2  
89.3 
88.9  
79.3 
8'9.0 
77.1 
88.4 
83.1 
86.5 
89.1 
78.7 
78.3 
83.3 
88.2 
79.1 
89.2 
89.9 
88.1 
89.0 
87.7 
9 0 . 1  
88 :4 
- 1 . 0  
86.7 
84.2 
87.7 
86.4 
84.2 
87.2 
90 .1  
87.3 
85.5 
87.6 
87.8 
77.6 
87.1 
78.4 
75.3 
89.3 
85.3 
9 0 . 1  
91.9  
90.0 
78.2 

73.5 
84.6 
71.9 
80.7 
83.5 
76.9 
83.6 
81.8 
83.0 
79.2 
71.4 
81.4 
81.3 
72.6 
81.9 
82.6 
75.5 
82.4 
83.7 
81.5 
84.4 
79.7 
79.5 
83.0 
73.6 
72.0 
82.2 
82.5 
81.5 
72.6 
81.5 
70.7 
81.4 
77.7 
79.9 
82.4 
71.9 
72.6 
75.1 
81.0 
72.0 
81.2 
82.4 
81.3 
81.5 
79.9 
82.6 
81.4 
75.0 
78.7 
77.0 
80.6 
78.0 
77.9 
79.4 
82.1 
79.7 
77.6 
79.6 
79.9 
71.5 
80.1  
72.4 
68.1 
80.7 
76.9 
83.0 
83.9 
82.0 
70.8 

c-2  

76.2 
85.4 
74.0 
82.7 
84.9 
78.5 
85.7 
83.5 
85.3 
81.5 
72.6 
82.9 
83.3 
74.1  
84.0 
84 .0  
78.0 
84.1  
85.2 
82.8 
86.5 
81.0 
82.1  
85.0 
75.1  
74.1 
84.3 
84.4 
83.4 
74.7 
83.8 
72.1 
82: 9 
80.1  
8 1  - 8  
84.1 
73.7 
73.8 
77.5 
82.8 
73.7 
83.0 
84.8 
82.8 
83.1 
81.7 
85.4 
83.5 
- 1.0 
81.1 
79.1 
82.3 
80.2 
80.3 
81.9 
84.7 
81.3 
79.7 
82.0 
81.4 
73.3 
82.0 
74.0 
70.6 
82.8 
78.5 
85.4 
86.4 
84.6 
73.2 

>o 

65.5 68.9 
76.4 78.5 
60.6 65.8 
71.9 74.1  
74.8 78.5 
67.3 7 0 . 9  
73.6 77.2 
73.2 75.1 
71.5 75.4 
6 9 . 9  73.8 
61.5 65.6 
72.0 75.2 
72.8 75.9 
62.4 66.2 
73.0 76.4 
72.4 75.6 
64.5 68.7 
73.5 76.0 
75.3 77.3 
72.9 75.7 
76.7 78.6 
71.2 73.6 
70.3 73.3 
74.2 78.0 
65.9 6 9 . 0  
60.5 65.3 
74.2 77.2 
73.6 76.9 
72.8 75.6 
62.3 66.5 
72.1 75.7 
6 1 . 1  64.8 
72.6 75.0 
68.4 73.1 
69.6 73.2 
73.0 76.4 
60.8 65.0 
64.9 67.6 
66.3 69.2 
73.1 74.8 
58.8 65.9 
72.1 74.4 
72.9 75.5 
72.1 75.7 
72.0 74.9 
70.2 73.3 
72.9 76.4 
7 i . 8  75.0 
- 1.0 - 1.0 

60.7 65.6 
56.3 61.8 
70.7 74.0 
68.9 71.0 
73.9 77.3 
73.2 76.9 
68.9 74.6 
- 1 . 0  - 1.0  

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3' 
3 
3 
3 

i: 

1 0 0  - .8  
100  - .8  
1 0 0  -.8 
1 0 0  - .8 
1 0 0  - .8 
1 0 0  - .8 
1 0 0  - .8 
1 0 0  - .8 
1 0 0  -.8 
1 0 0  - .8  
1 0 0  - .8 
1 0 0  - .8  
100  - .8  
1 0 0  - .8  
1 0 0  -.8 
1 0 0  - .8 

90 0 . 0  
90 0 . 0  
90 0 .0  
90 0 .0  
90 0 . 0  
90  0 . 0  
90. 0 . 0  
90  0 . 0  
90  0 .0  
90 0 .0  
90 0 . 0  
90  0 .0  
90 0 .0  
90  0 . 0  
90 0.0  
90 0 . 0  
90 0 .0  
90 0 . 0  
90 0 . 0  
90 0 . 0  
90 0.0  
90 0 .0  
90 0 .0  
90 0 .0  
90 0 . 0  
90 0 . 0  
90 0.0  
90 0 .0  
90 0 .0  
90 0 . 0  
90 0 . 0  
90 0 .0  
90 0 . 0  
90 0 . 0  
90 0 .0  
90 0.0  
90 0.0 
90 0 .0  
90 0 . 0  
90 0 .0  
90 0 . 0  
90 0 . 0  
90 0 .0  
90  0 . 0  
90 0 .0  
90 0 . 0  
90 0 .0  
90 0 . 0  
90 0 . 0  
90 0 .0  
90 0 . 0  
90 0 .0  
90 0 . 0  
90  0 .0  

,0183 
,0/83 

0183 
,0183 
,0183 . 0183 
,0183 
,0183 
,0183 
,0183 
,0183 
,0183 
,0183 
,0183 
,0183 
, 0183 
,0183 
.0/83 
.0/83 
,0183 
,0183 
,0183 
,0183 
,0183 
,0183 
.0183 
,0183 
,0183 
,0183 
,0183 
,0183 
,0183 
,0183 
.0/83 
,0183 
,0183 
.0183 
,0183 
,0183 
,0183 
! 0183 

i 0183 
b 0/83 

.0/a3 
i 0183 
10183 
0 1  3 

1 0183 
10183 
10183 
10183 
10183 
10183 
,0183 
,0183 
! 0183 
,0183 
,0183 
,0183 
t 0183 
10183 
,0183 
10183 
10183 
,0183 
10183 
, 0183 
10183 



7 141 
7 142 
7 143 
7 144 
7 145 
7 146 
7 147 
7 148 
7 149 
7 150 
7 151 
7 152 
7 153 
7 154 
7 155 
7 156 
7 157 
7 158 
7 159 
7 160 
7 161 
7 162 
7 163 
7 164 
7 165 
7 166 
7 167 
7 168 
7 169 
7 170 
7 171 
7 172 
7 173 
7 174 
7 175 
7 176 
7 177 
7 178 
7 179 
7 180 
7 181 
7 182 
7 183 
7 184 
7 185 
7 186 
7 187 
7 188 
7 189 
7 190 
7 191 
7 192 
7 193 
7 194 
7 195 
7 196 

*~**wIwIwI**YII******************** DATA SUMMARY W***** * * * * * * * * * * * * * * * * * * * * * * * * * *  * .  * 
* US MA WE * 

S v *  * Y  P *  * IP IN IC 
I E * G V D E * P E * (1) (21 (3) (4) (5) * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T * R Z H L V *  D *  DBA * D E R * DATE 

................................................................................. 

................................................................................. 
2 1 1 1 3 57 94.3 85.9 88.3 77.0 80.1 3 90 0.0 1110/83 
2 1 1 1 5 59 87.2 80.3 82.0 71.5 74.9 3 90 0.0 1110183 
2 1 1 1. 5 53 85.7 78.3 80.4 71.1 72.9 3 90 0.0 1110183 
2 1 1 1 2 62 85.9 78.4 80.4 68.6 72.7 3 90 0.0 1110183 
2 1 1 1 5 51 88.0 79.4 82.2 69.0 73.0 3 90 0.0 1110183 
2 1 1 1 5 61 91.5 84.2 86.8 73.1 77.3 3 90 0.0 1110183 
2 1 1 1 5 64 90.6 82.9 85.5 73.5 77.0 3 90 0.0 1110183 
2 1 1 1 5 59 90.2 82.0 84.6 71.2 75.4 3 90 0.0 1110183 
2 1 1 1 5 57 89.8 81.9 83.8 72.2 75.3 3 120 -2.2 1110183 
1 1 1 1 2 60 87.2 79.9 81.7 70.8 74.6 3 120 -2.2 1110183 
2 1 1 1 5 59 86.9 79.7 81.6 71.1 74.0 3 120 -2.2 1110183 
2 1 1 1 3 53 89.1 81.9 82.5 72.8 76.6 3 120 -2.2 1110183 
0 1 1 1 1 50 79.0 71.3 73.0 62.8 66.4 3 120 -2.2 1110183 
2 1 1 1 5 55 90.2 81.8 84.7 72.2 75.3 6 110 -3.1 l/10/83 
2 1 1 1 5 56 89.4 82.2 84.1 73.3 75.7 6 110 -3.1 1010183 
2 1 1 1 5 56 87.3 7.9.8 82.2 71.1 73.8 6 110 -3.1 1/10183 
2 1 1 1 1 66 81.1 74.5 76.0 63.2 67.5 6 110 -3.1 1110183 
2 1 1 1 2 56 85.4 77.4 80.1 68.3 72.4 6 110 -3.1 1110183 
1 1 1 1 1 52 81.3 73.3 76.1 65.0 67.5 ’ 6 110 -3.1 1/10/83 
2 1 1 1 3 55 91.4 85.7 85.2 77.3 79.4 6 110 -3.1 1/10/83 
2 1 1 1 2 51 84.3 77.5 79.3 70.2 71.7 6 110 -3.1 1/10183 
2 1 1 1 2 61 87.5 79.3 81.3 69.3 73.3 6 110 -3.1 1110183 
2 1 1 1 2 53 87.3 80.1 81.5 72.5 74.7 6 110 -3.1 1110183 
1 1 1 1 0 48 77.3 70.4 71.9 62.3 64.5 6 110 -3.1 1010183 
2 1 1 1 5 52 87.7 80.9 82.9 72.1 75.8 6 90 0.0 1110183 
2 1 1 1 5 57 90.6 82.6 85.5 71.5 75.6 6 110 -3.1 1110183 
2 1 1 1 2 52 84.7 76.9 79.1 67.8 70.6 6 110 -3.1 1110183 
1 1 1 1 3 46 86.8 79.9 81.4 71.4 74.5 6 110 -3.1 1110183 
2 1 1 1 3 41 88.9 80.0 82.9 71.9 75.2 6 110 -3.1 1/10/83 
2 1 1 1 5 53 96.5 90.2 90.8 83.1 84.7 6 110 -3-1 V10183 
1 1 1 1 3 53 85.9 78.4 80.5 70.4 72;8 6 110 -3.1 1/10183 
0 1 1 1 2 50 88.6 83.8 86.2 74.6 78.0 6 110 -3.1 1110183 
2 1 1 1 5 56 91.5 84.2 85.8 75.4 78.7 6 110 -3.1 1/10/83 
2 1 1 1 5 52 88.7 81.4 83.1 72.4 75.2 6 110 -3.1 1110183 
2 1 1 1 5 60 93.4 86.2 87.9 77.5 79.6 6 110 -3.1 1110183 
2 1 1 1 1 68 83.7 76.3 78.7 64.7 68.8 6 110 -3.1 1110R83 
2 1 1 1 1 63 86.6 77.8 81.3 65.1 70.4 6 110 -3.1 1/10183 
2 1 1 1 5 53 87.3 79.2 81.5 69.3 72.7 6 110 -3.1 1110183 
2 1 1 1 2 58 83.7 76.0 79.4 64.4 68.9 6 110 -3.1 1/10/83 
0 1 1 1 5 50 86.1 79.6 81.6 72.3 74.8 6 110 -3.1 1/10183 
1 1 1 1 5 59 87.7 81.5 83.3 72.4 76.5 6 110 -3.1 1/10/83 
1 1 1 1 5 52 87.5 80.1 82-1 71.9 75.2 6 110 -3.1 1110183 
2 1 1 1 5 55 87.8 80.3 82.3 71.7 74.1 6 110 -3.1 1/10/83 
0 1 1 1 4 55 88.1 80.5 82.9 70.8 74.9 6 110 -3.1 1110183 
2 1 1 1 1 5 4  80.4 72.4 75.3 62.7 66.2 6 110 -3.1 1110083 
1 1 1 1 2 53 82.9 75.8 78.9 64.5 69.1 6 110 -3.1 1/10/83 
2 1 1 1 2 59 86.5 78.4 81.0 69.0 72.6 6 110 -3.1 1110183 
1 1 1 1 1 54 78.3 71.9 73.6 64.8 67.4 6 110 -3.1 1/10/83 
2 1 1 1 2 53 89.8 81.0 84.7 69.0 74.2 6 110 -3.1 1110183 
2 1 1 1 4 52 88.4 81.2 83.0 70.6 74.9 6 110 -3.1 1/10/83 

* QUAL. * 36 MI: c * v *  LOC. * EVENT WEH * 
E *  * T  s *  

i i i i 2 46 80.5 72.a 75.9 64.4 66.7 6 110 -3.1 1110183 
0 1 1 1 1 5 0  78.7 73.4 75.9 63.4 68.9 6 110 -3.1 1110/83 
2 1 1 1 5 46 89.1 81.0 83.7 71.9 75.2 6 110 -3.1 1/10/83 
2 1 1 1 2 59 87.2 78.1 82.1 67.0 71.5 6 110 -3.1 1110183 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

197 
198 . 
199 
200 
201 
202 
203 
204 

206 
207 
208 
20 9 
21 0 

205 

z i i i  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

i 59 
3 54  
5 60 
5 58 
2 55 
5 55 
5 51 
5 56 
3 51 
3 58 
4 62 
1 53 
2 54 
4 62 
2 62 
5 59 

s1.i 
87.7 
97.1 
87.8 
86.3 
93.6 
86.5 
92.5 
a+. 9 
86.2 
90.6 
80.2 
86.2 
92.2 
83.7 
86.1 

73.0 
79.4 
90.6 
80.4 
79.5 
85.7 
79.3 
86 -7 
76 - 8  
78.9 
84.5 
73.7 
78.7 
85.3 
76.7 
80.0 

76.0 
81.5 
91.0 
82.1 
80.7 
88.3 
81.8 
87.9 
7 9 . 4  
82.3 
84.8 
75.6 
80.4 
86.6 
78.4 
81.3 

59.6 
70.8 
87.4 
71.2 
70.5 
76.4 
70.0 
76.9 
66.9 
68.8 
76.7 
6 4 . 8  
68.2 
76.2 
66.3 
74.0 

65.7 
74.5 
84.5 
74.4 
73.1 
78.9 
73.2 
78.8 
70.6 
73.6 
78.0 
68.6 
72.6 
78.3 
69.9 
75.9 

6 
0 
0 
0 
0 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

150 -7.8 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0.0 
270 0 . 0  
270 0.0 
240 -4.5 
240 -4.5 
240 -4.5 
240 -4.5 
240 -4.5. 
240 -4.5 

1/10/83 
111 0/83 
1/10/83 
1110183 
111 0/83 
1110/83 
1110183 
111 0/83 
1110183 
111 0183 
1110/83 
1/10/83 
1110183 
1110183 
Ill 0183 
1/10/83 

C - U  



*****.********I********************* DATA JUNMARY * * * * * * * * * * * # * * f * * * * W ~ ~ * * ~ ~ * * * * * *  

* QUAL. * * MI C 3t v *  
E X  * T  s *  * US WA WE * 

5 v *  * Y  P *  * IP I N  I C  * 
1 E * G V D E f P E % (1) ( 2 )  (3)  (4 )  (5 )  * NE NG NT * 
T N % L E / N * E  E *  5 5 1 0  5 1 0  * DE DL DO * 
E T X R H L V S  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~***********w*******************************~**********X**~**~***************~***  
7 211 0 1 1 1 2 50 84.2 78.2 80.4 70.3 73.4 6 240 -4.5 1/10/83 
7 212 2 1 1 1 5 51  86.5 79.5 81.1 69.2 73.3 6 240 -4.5 1/10/83 
7 213 0 1 1 1 5 58 87.9 81.7 83.5 73.0 75.6 6 240 -4.5 1/10/83 
7 214 2 1 1 1 5 53 88.5 82.0 83.9 74.1  76.4 6 270 0.0 1/10/83 

* * LOC. % EVENT V E H  * 

c-22 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DATA S U M M A R Y  ................................ 
% QUAL. W: * MIC * v *  

E *  * T  S *  * WS W A  WE * 
S V *  * Y  P *  * IP IN IC * 
I E * G V D E * P E * (1) (2) (3) (4) C5) * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE D L  DO f 
E T S R H L V *  D +  D B A  * D E R W: DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * LOC. * E V E N T  W: VEH * 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

. 9  
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40  
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

2 1 1 1  
2 1 1 1  
2 1 1 1 ,  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 . 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1 .  
1 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  

0 55 
2 55 
0 59 
0 55 
5 45 
2 58 
1 56 
5 53 
5 52 
0 53 
5 49 
1 61 
0 57 
1 51 
0 58 
1 61 
0 53 
1 57 
2 56 
5 55 
2 52 
1 52 
5 59 
5 55 
5 43 
5 61 
0 55 
1 49 
5 55 
1 57 
2 55 
5 46 
0 48 
5 65 
2 60 
0 53 
5 54 
1 44 
5 57 
5 50 
5 52 
2 55 
5 57 
0 57 
5 53 
5 49 
1 54 
0 64 
5 51 
2 49 
1 60 
1 54 
0 56 
5 52 
5 57 
5 62 
0 46 
1 52 
5 54 
1 52 
2 43  
0 61 
5 53 
5 52 
0 60 
0 56 
0 60 
1 60 
1 62 
0 51 

79.1 76.0 75.3 
-1.0 84.0 -1.0 
80.5 75.0 75.4 
78.1 73.0 73.6 
89.2 84.6 84.5 
-1.0 83.0 -1.0 
-1.0 75.5 -1.0 
86.5 80.7 81.2 
86.6 81.0 81.2 
77.7 72.8 72.6 
91.4 86.8 86.2 
80.3 75.6 76.1 
79.1 74.5 73.6 
77.4 72.5 72.0 
80.2 75.4 74.7 
80.7 74.4 74.4 
77.5 71.9 71.6 
81.4 76.1 75.6 
84.9 79.1 79.6 
95.8 89.8 90.2 
82.8 77.8 77.4 
84.8 79.0 78.6 
88.7 83.7 83.5 
88.7 83.9 83.6 
83.4 78-1 78.6 
92.9 89.1 87.3 
77.3 72.2 71.9 
82.4 76.9 77.8 
87.1 82.4 82-2 
80.9 75.5 75.9 
89.2 84.0 83.7 
88.6 82.8 82.8 
74.8 70.4 70.2 
91.8 86.2 86.2 
87.4 83.3 82.1 
77.6 72.6 72.8 
90.0 84.4 84.8 
77.2 72.9 72.1 
88.6 83.3 83.1 
87.0 81.5 81.6 
90.7 85.4 85.7 
83.7 79.2 78.5 
90.7 86.5 85.5 
82.0 75.6 75.8 
8 5 . 4  79.5 80.5 
87.0 83.2 82.5 
80.8 74.7 75.7 
81.5 76.8 77.4 
87.2 83.3 82.5 
84.7 80.6 79.9 
81.6 76.0 76.6 
80.3 74.6 75.5 
78.2 72.6 72.6 
86.4 80.8 81.0 
90.5 84.6 84.7 
93.0 
77.1 
79.4 
89.1 
80.4 
85.2 
79.6 
89.1 
92.5 
80.5 
76.9 
77.6 
81.9 
82.7 
77.2 

87.4 
72.2 
74.9 

' 83.1 
74.1 
80.7 
75.6 
83.8 
86.7 
75.3 
71.9 
72.8 
77.4 
76.9 
72.5 

c- 2  

88.0 
72.8 
74.5 
83.6 
74.4 
79.9 
74.2 
83.8 
86.7 
76.2 
72.6 
72.7 
77.4 
77.4 
72.0 
3 

0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 .0  
0.0 
0 .0  
0 .0  
0 . 0  
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 - 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  

0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0.0 
0.0 
0.0 
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0 .0  
0 .0  
0 . 0  
0.0 
0 .0  
0.0 
0 .0  
0 .0  
0.0 
0 . 0  
0 .0  
0 . 0  
0.0 
0.0 
0 .0  
0 .0  
0 .0  
0 . 0  
0.0 
0 .0  
0 .0  
0.0 
0.0 
0 .0  
0 .0  
0.0 
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  

6 180 -9.0 
6 180 -9.0 
6. 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 180 -9.0 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8-9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 

1/11/83 
1/11/83 
111 1f 83 
1/11/83 
111 1/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 

1/11/83 
1/11/83 
1/11/83 
1/11/83 

1/11/13 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 

1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 

1/11/83 
1/11/83 
1/11/83 

1/11/83 
1/11/83 
1/11/83 . 
1/11/83 
1/11/83 
11 11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 

1/11/83 

i / i i m  

i/ii/a3 

1/11/83 

1/11/83 



LOC. X EVENT * VEH * * QUAL. x 
F *  * T  s *  

MIC 
* * 
x v *  
f ws WA WE * 

S ? *  * r  $ *  * IP IN IC * 
I E * G V D E * P E * (1) (2) (3) (4) (5) * NE NG NT * 
1 N * L E / N * E  E *  5 5 10 5 10 f DE DL DO * 
E T X R H L V S  D *  DBA * D E R * DATE 

******************************************************f************************** 
f***************************************************~****************~*********** 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
3619 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

2 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
0 0 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
1 0 1 1  
0 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
a 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 3 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

2 57 
5 56 
0 50 
5 54 
5 55 
1 58 
0 70 
1 64 
0 60 
1 58 
1 61 
2 40 
0 53 
0 52 
1 55 
0 55 
2 55 
0 55 
5 51 
0 61 
5 46 
2 48 
2 52 
4 54 
0 56 
1 61 
1 55 
1 57 
0 55 
0 54 
I, 61 
1 55 
1 56 
0 48 
2 49 
1 65 
5 54 
1 68 
1 48 
3 53 
5 52 
5 48 
0 55 
5 48 
5 54 
2 62 
1 55 
0 49 
2 60 
2 53 
3 60 
5 54 
1 64 
5 42 
1 75 
1 53 
3 52 
5 41 
3 52 
5 51 
5 54 
2 50 
1 51 
5 52 
0 61 
5 59 
2 55 
5 54 
0 60 
0 55 

85.1 80.2 79.5 
90.7 85.2 85.0 
75.0 
89.5 
89.0 
80.2 
81.9 
80.5 
79.6 
80.9 
79.7 
77.4 
76.0 
77.1 
78.8 
78.0 
86.8 
81.9 
89.9 
78.6 
83.5 
83.0 
84.0 
88.8 
76.6 
80.5 
78.3 
79.1 
76.5 
79.8 
80.1 
79.5 
79.6 
76 -7 
82.5 
80.5 
87.6 
82.5 
76.9 
86.4 
89.9 
88.2 
75.9 
90.4 
94.8 
86.7 
79.0 
79.0 
85.0 
83.2 
89.4 
91.3 
80.7 
87.9 
82.4 
86 - 5  
90.1 
86.5 
85.0 
95.7 
92.4 
84.6 
80.7 
88.1 
82.3 
100.1 
84.9 
88.8 
80.7 
80.2 

70.0 
83.3 
84,l 
75.8 
76.3 
75.1 
75.1 
76.0 
75.8 
73.8 
70.9 
72.1 
73.4 
72.6 
80.3 
77.9 
84.7 
73*7 
77.8 
77.9 
78.8 
83.2 
71.6 
74.2 
73.9 
74.8 
71.3 
74.5 
74.8 
74.7 
74.7 
71.3 
78.5 
76.1 
83.1 
78.6 
71.6 
81.2 
84.8 
82.6 
71.1 
83.4 
88.4 
81.3 
73.3 
73.5 
80.8 
77.7 
83.7 
85.6 
75.8 
83.6 
78.1 
80.6 
84.0 
80.7 
79.9 
89.3 
88.3 
79.7 
76.0 
83.8 
77.1 
92.9 
79.3 
83.1 
75.9 
75.5 
c- 24  

69.9 
84.1 
83.6 
75.2 
76.1 
75.4 
75.1 
74.3 
75.2 
74.1 
71.2 
71.5 
73.2 
72.2 
79.9 
77.3 
84.9 
73.3 
77.9 
79.3 
79.3 
83.2 
71 .S 
74.3 
73.0 
73.8 
70.3 
73.4 
75.0 
74.7 
74.6 
71.2 
77.3 
75.0 
82.5 
77.3 
71.4 
80.5 
84.4 
82.9 
70.7 
85.2 
88.1 
80.8 
73.8 
72.9 
79.4 
77.1 
83.9 
85.6 
74.8 
84.4 
77.3 
80.5 
84.8 
80.5 
80.1 
89.2 
87.1 
79.0 
74.5 
82.9 
77.0 
95.2 
79.5 
83.0 
76.7 
75.3 

0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0.0 
0.0 
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 . 0  
0.0 
0.0 
0.0 
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0.0 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0.0 
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0 .0  
0 .0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  

6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 150 -7.8 
6 150 -7.8 
6 150 -7.8 
6 150 -7.8 
6 150 -7.8 
i is0 -7.8 
6 150 -7.8 
6 150 -7.8 
6 150 -7.8 
6 150 -7.8 
6 150 -7.8 
6 150 -7.8 
6 150 -7.8 
6 150 -7.8 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8.9 
6 170 -8,9 
6 170 -8-9 
6 170 -8.9 
6 170 -8-9 
6 170 -8.9 
6 170 -8-9 
6 170 -8.9 
6 170 -8.9 
6 170 -8-9 
3 150 -3.9 
3 150 -3.9 
3 150 -3.9 
3 150 -3.9 
3 150 -3-9 
3 150 -3.9 
3 150 -3.9 
3 150 -3.9 
3 150 -3,9 
3 150 -3.9 
3 150 -3.9 
3 150 -3.9 
3 180 -4.5 
3 180 -4.5 

6 190 -8.9 
6 190 -8.9 
6 190 -8.9 
6 200 -8.5 
6 200 -8.5 
6 200 -8.5 
6 200 -8.5 
6 200 -8.5 
6 200 -8.5 
6 200 -8.5 
6 204 -8.5 
6 200 -8.5 
6 200 -8.5 
6 200 -8.5 
6 200 -8.5 

3 iao -+.5 

1/11/83 
1/11/ 83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/ 11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
111 1/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 

1/11/83 
1/11/83 
1/11/83 
1f 11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 

1f 11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 

i/ii/s3 

i/ 1 1/83 

1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 

1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 
1/11/83 

1/11/83 . 

1/11/83 
1/11/83 
1/11/83 



................................... DATA SUMMARY %******************************* LOC. * EVENT * V E H  * * * * QUAL. * * MI C * v *  
E *  * T  S Y  * US WA WE * 

s v *  * Y  P *  * IP I N  IC * 
I E * G V D E * P E * (11 (2) (3) (4) (5) * HE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * D E  DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE 

***********************************************~*****************Y*************** 
*******************Z***********************~************************************* 

9 141 2 1 1 1 1 60 81.8 77.1 76.7 0.0 0 . 0  6 200 -8.5 1/11/83 
9 142 2 1 1 1 1 60 81.1 76.4 76.1 0.0 0.0 6 200 -8.5 1/11/83 
9 143 1 1 1 1 2 57 85.4 81.1 80.2 0.0 0 .0  6 200 -8.5 1/11/83 
9 144 2 1 1 1 0 62 79.4 74.9 74.2 0.0 0.0 6 200 -8.5 1/11/83 
9 145 2 1 1 1 1 61 84.2 79.3 79.2 0.0 0.0 6 200 -8.5 1/11/83 
9 146 2 1 1 1 3 60 88.9 83.7 83.1 0.0 0.0 6 200 -8.5 1/11/83 
9 147 2 1 1 1 1 57 81.8 77.1 76.5 0 . 0  0.0 6 200 -8.5 1/11/83 
9 148 2 1 1 1 0 57 80.2 74.9 74.0 0.0 0.0 6 200 -8.5 1/11/83 
9 149 2 1 1 1 2 55 84.2 79.1 78.6 0.0 0.0 6 200 -8.5 1/11/83 
9 150 2 1 1 1 0 65 81.2 76.0 75.8 0.0 0.0 3 190 -4.4 1/11/83 
9 * 151 2 1 1 1 0 66 82.4 77.9 77.5 0.0 0.0 3 190 -4.4 1/11/83 
9 152 2 1 1 1 0 70 82.6 77.6 77.5 0.0 0.0 3 190 -4.4 1/11/83 

9 154 2 1 1 1 1 57 80.9 75.5 74.8 0.0 0.0 3 190 -4.4 1/11/83 
9 155 2 1 1 1 0 56 79.4 73.6 73.7 0.0 0.0 3 190 -4.4 1/11/83 

9 157 2 1 1 1 0 50 77.1 73.2 71.7 0.0 0.0 3 190 -4.4 1/11/83 
9 158 1 1 1 1 1 60 81.0 75.5 75.4 0.0 0.0 3 190 -4.4 1/11/83 

9 160 2 1 1 1 5 56 90.5 8G.9 85.2 0.0 0.0 6 200 -8.5 1/11/83 
9 161 2 1 1 1 0 55 80.6 75.5 75.1 0.0 0.0 6 200 -8.5 1/11/83 
9 162 0 1 1 1 0 54 78.4 74.1 74.0 0.0 0.0 6 200 -8.5 1/11/83 
9 163 1 1 1 1 5 53 88.1 82.7 82.8 0.0 0.0 6 200 -8.5 1/11/83 
9 164 0 0 1 1 1 48 83.3 79.4 79.3 0.0 0.0 6 200 -8.5 1/11/83 
9 165 2 1 1 1 1 57 81.5 76.7 75.6 0.0 0.0 6 200 -8.5 1/11/83 
9 166 0 0 1 1 5 45 86.2 80.9 80.9 0.0 0.0 6 200 -8.5 1/11/83 
9 167 2 1 1 1 3 45 84.3 79.7 79.3 0.0 0.0 6 200 -8.5 1/11/83 
9 168 2 1 1 1 1 59 81.4 76.0 76.1 0.0 0.0 6 200 -8.5 1/11/83 
9 169 2 1 1 1 1 62 81.5 76.4 75.3 0.0 0.0 6 200 -8.5 1/11/83 
9 170 2 1 1 1 1 55 -1.0 75.5 -1.0 0.0 0.0 6 200 -8.5 1/11/83 
9 171 2 1 1 1 1 51 79.6 74.0 73.7 0.0 0.0 6 200 -8.5 1/11/83 
9 172 2 1 1 1 5 47 87.9 82.6 82.6 0.0 0.0 6 200 -8.5 1/11/83 
9 173 2 1 1 1 2 51 84.7 79.3 79.1 0.0 0.0 6 200 -8.5 1/11/83 
9 174 2 1 1 1 2 61 88.3 83.0 82.5 0.0 0.0 6 200 -8.5 1/11/83 
9 175 2 1 1 1 5 52 87.0 81.7 81.6 0.0 0.0 3 180 -4.5 1/11/83 
9 176 1 1 1 1 0 57 79.1 74.5 74.3 0.0 0.0 3 180 -4.5 1/11/83 
9 177 0 1 1 1 2 59 88.3 82.4 82.3 0.0 0.0 3 180 - 4.5 1/11/83 

9 179 1 1 1 1 1 53 80.0 75.2 74.5 0.0 0.0 3 180 -4.5 1/11/83 
9 180 2 1 1 1 1 59 79.8 75.1 74.4 0.0 0.0 3 180 -4.5 1/11/83 
9 181 1 1 1 1 5 56 87.4 83.7 82.7 0.0 0.0 3 180 -4.5 1/11/83 
9 182 1 1 1 1 2 58 87.9 83.1 83.1 0.0 0.0 3 180 -4.5 1/11/83 
9 183 1 1 1 1 1 65 83.2 77.5 77.6 0.0 0.0 3 180 -4.5 1/11/83 
9 184 2 1 1 1 0 52 78.3 73.6 72.6 0.0 0.0 3 180 -4.5 1/11/83 
9 185 2 1 1 1 1 57 80.0 75.0 74.3 0.0 0.0 3 180 -4.5 1/11/83 
9 186 1 1 1 1 5 47 88.2 83.6 83.0 0.0 0.0 3 180 -4.5 1/11/83 
9 187 2 1 1 1 1 60 81.5 76.3 76.1 0.0 0.0 3 180 -4.5 1/11/83 
9 188 2 1 1 1 5 48 91.9 86.4 86.2 0.0 0.0 3 180 -4.5 1/11/83 
9 189 2 1 1 1 0 55 78.2 73.2 72.7 0.0 0.0 3 180 -4.5 1/11/83 
9 190 2 1 1 1 1 59 82.2 76.3 76.2 0.0 0.0 3 180 - 4.5 1/11/83 
9 191 2 1 1 1 0 55 84.6 79.2 79.4 0.0 0.0 3 180 -4.5 1/11/83 
9 192 2 1 1 1 1 58 79.2 73.5 72.8 0.0 0.0 3 180 -4.5 1/11/83 
9 193 2 1 1 1 0 59 80.8 75.1 75.3 0.0 0.0 3 180 -4.5 1/11/83 
9 194 2 1 1 1 5 58 93.1 88.3 87.1 0.0 0.0 6 180 - 9 . 0  1/11/83 
9 195 2 1 1 1 0 58 78.7 74.2 73.4 0.0 0.0 6 180 -9.0 1/11/83 
9 196 2 I 1 1 0 59 81.5 76.8 75.8 0.0 0.0  6 180 -9.0 1/11/83 
9 197 1 1 1 1 1 55 79.8 74.9 74.6 0.0 0.0 6 180 -9.0 1/11/83 
9 198 2 1 1 1 0 58 79.5 75.4 74.4 0.0 0.0 6 180 -9.0 1/11/83 
9 199 2 1 1 1 2 54 86.7 83.4 83.5 0 . 0  0 . 0 '  6 180 -9.0 1/11/83 
9 200 2 1 1 1 1 53 82.0 77.2 77.2 0 . 0  0.0 6 180 -9.0 1/11/83 

9 153 2 1 1 1 5 61 92.5 87.2 86.9 0 .0  0 .0  3 190 -4.4 1/11/83 

9 156 2 I 1 I 5 53 87.7 82.5 82.3 0 .0  0 .0  3 190 -4.4 i/ii/a3 

9 159 2 1 1 1 5 64 95.4 90.9 90.6 0.0 0.0 6 200 -8.5 1/11/83 

9 178 o o 1 1 1 56 77.8 73.2 72.7 0.0  0.0 3 180 -4.5 1/11/83 

. 
C - 2 5  



w * * * ~ * w * * * W * W * * X I I I I * * * * * * * * * ~ * * ~ * *  DATA SUMMARY ****************I*************** 
LOC. * EVENT * VEH * * * * QUAL. * * MPC * v *  

E *  * T  S *  * WS W A  WE * 
S v *  * Y  P *  * IP IN IC * 
I E * G V D E * P E * (1) (2)  ( 3 )  (4) (51 * NE NG NT * 
T N * L E / N * E  E *  5 5 1 0  5 10 * DE DL DO * 
E T * R H L V *  D *  DBA. * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 0  
10 
1 0  
1 0  
1 0  
10 
1 0  
1 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 0  
10 
1 0  
10 
10 
10 
1 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 0  
10 
10 
1 0  
10 
10 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6 0  
61 
62 
63 
64 
65 
6 6  
67 
6 8  
69 
70 

1 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
0 0 1 1  
0 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
0 0 1 1  
0 0 1 1  
0 1 1 1  
0 1 1 1  
0 0 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
0 1 1 1  
0 0 1 1  
0 0 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
0 0 1 1  
1 1 1 1  
2 1 1 1  
0 0 0 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
0 0 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  

1 52 
1 57 
2 56 
1 62 
1 61 
3 61 
1 51 
0 6 1  
3 51 
3 59 
1 54 
0 65 
3 52  
4 50 
0 56 
0 46 
0 55 
1 57 
1 56 
5 57 
0 53 
2 52 
1 55 
1 64 
0 54 
0 60 
1 63 
0 62 
0 50 
3 45 
0 50 
1 53 
1 53 
5 6 0  
0 47 
2 50 
1 57 
0 58 
0 56 
3 54 
0 42 
5 60 
5 45 
3 57 
0 54 
1 6 0  
1 55 
1 6 0  
5 43 
2 52 
1 54 
1 57 
2 52  
2 50 
0 46 
0 54 
0 55 
1 51 
2 54 
0 56 
1 58 
0 64 
2 62 
0 58 
1 61 
0 57 
0 48 
2 58 
2 58 
5 50 

78 .4  7 0 . 2  
79.9  73.4  
82 .5  76 .3  
80 .1  7 4 . 1  
78.6  7 1 . 8  
86.0  80 .7  
75.6  69.6 
7 8 . 1  72 .7  
90.4 8 5 . 1  
84.6  7 9 . 8  
79.7 72.8  
- 1.0 73 .5  
88.0 81.b  
91.0 8 5 . i  
7 6 . 3  71 .3  
74.7  68 .4  
76 .5  70 .4  
79 .1  74.1  
80 .1  73.1  
90.8 83 .9  
76 .1  69.8  
83.7  76.6 
78 .3  71.4  
84.0  7 7 . 8  
73.6 69 .2  
8 2 . 3  77.5  
80.2 7 4 . 5  
82 .6  77.0  
7 6 . 2  72.8  
8 8 . 9  82.6  
75.0 68.9 
76.6 69.5  
39.0 72 .1  
8 9 . 2  8 3 . 1  
78 .8  73.6 
8 4 . 2  77.7 
80.7 73 .0  
7 8 . 2  73 .9  
77 .2  73.6 
92.4 85.6  
73.8  69.5  
- 1.0 83.0  
8 7 . 2  80.5 
8 8 . 3  82.0  
76.6 70 .2  
81.7  74 .3  
80 .1  73.6 
78.6 72 .9  
91.4 85.0  
83.7  78 .1  
79 .4  72.9  
77.7 71 .8  
85.0  79.6 
- 1.0 82.5 
79 .4  73 .3  
76 .3  71.0 
77.0  70.7 
7 6 . 1  70.8  
8 1 . 3 .  7 3 . 8  
7 5 . 2  69.7 
78 .4  7 0 . 9  
78.6 72 .2  
88 .3  8 2 . 1  
8 0 . 5  74 .5  
81.6 73.9  
78.1  71.3  
77 .4  7 0 . 8  
84 .5  7 9 . 2  
92.2 86.0  
85 .1  78.7  

C- 26 

72.5  
74.7  
76.6  
7 5 . 8  
73.4  
81.6  
7 1 . 2  
73.6 
85.0  
80 .0  
7 4 . 3  
-1.0 
82 .4  
86 .3  
72 .3  
6 9 . 4  
7 2 . 2  
75.3  
74 .9  
85 .6  
71.6  
78 .2  
7 3 . 2  
7 8 . 5  
70.0  
79.7  
75.7  
78 .2  
73.0  
8 3 . 4  
70.3  
71.1  
74.0 
83.7  
73.6  
78 .8  
75.0  
74.6  
74 .1  
8 7 . 2  
7 0 . 2  
- 1.0 
81 .9  
82.8 
7 1 . 4  
76.4  
74.7 
7 4 . 2  
8 6 . 4  
7 8 . 5  
74 .3  
72.9  
80.6  
- 1.0 
7 5 . 2  
72 .3  
71.6 
71 .5  
7 5 . 2  
70.7  
73.0 
7 4 . 2  
82 .5  
75.6  
76 .3  
7 3 . 2  
72 .2  
78.5  
8 6 . 4  
79.8  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 .0  
0 .0  
0.0 
0 .0  
0 . 0  
0 .0  
0 . 0  
0.0 
0 .0  
0 * o  
0 .0  
0 . 0  
0.0 
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0.0 
0 . 0  
0 . 0  
0.0 
0 .0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0.0 
o * o  
0 .0  
0 .0  
0 .0  
0.0 
0.0 
0.0 
0 .0  
0.0 
0 .0  
0 .0  
0.0 
0 .0  
0.0 

‘ 0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290  
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
3 290 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 a 
0 0 
0 0 
0 0 
0 0 
0 0 

1 . 5  
1 . 5  
1 . 5  
1 .5  
1 . 5  
1 .5  
1 . 5  
1 . 5  
1 . 5  
1 . 5  
1 .5  
1 . 5  
1 .5  
1 .5  
1 . 5  
1 . 5  
1 .5  
1 . 5  
1 .5  
1 . 5  
1 . 5  
1 . 5  
1 .5  
1 . 5  
1 . 5  
1.5 
0 . 0  
0 . 0  
0.0  
0 .0  
0 .0  
0.0 
0 . 0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
1 .5  
1 . 5  
1 . 5  
1 . 5  
1.5 
1 . 5  
1 . 5  
1 . 5  
0 . 0  . 
0 . 0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

11  12/8 3 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/ 12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
11  12/83 
1/12/83 
1/ 12/83 
11  1218 3 
1/12/83 
1/12/83 
1 1  12/83 
1/12/83 
1/12/83 
1/12/83 
1 / 1 2/83 

1/12/83 
1/12/83 
1 1  12/83 

1/12/83 
1/12/83 
1 1  1218 3 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1 1  12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
11  12/8 3 
11  12/83 

1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/ 12/83 
1/12/83 
1112483 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
11  12/83 

i / i 2 / a 3  

i / i 2 / a 3  

i / i2/a3 



***YIwIIII**Y**~**~**************** DATA SUMMARY **I***************************** 
LOC. * EVENT * VEH * f * * QUAL. f * M I  c x V *  

E *  * T  S *  * WS WA WE * 
s v *  * Y  P *  * IP I N  IC f 
I E * G V D E * P E * ( 1 )  (2 )  (31 (4) ( 5 )  * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T S R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***W~~***I****I****~**~********************~************************************* 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 0  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82  
8 3  
84  
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

2 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
0 1 1 1  
0 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
0 0 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
0 1 1 1  

5 59 
0 46 
1 6 1  
1 57 
0 51 
1 57 
3 61 
0 56 
2 53 
2 56 
2 55 
1 62 
2 50 
2 60 
5 54 
3 42 
0 52 
0 64 
0 59 
2 55 
5 54 
1 48 
1 55 
0 57 
0 57 
2 52 
2 45 
0 54 
0 54 
1 59 

88.0  82 .1  82 .4  
77.6  74.6 7 4 . 9  
80 .1  73 .1  74.7  
81 .3  . 74 .2  7 5 . 4  
77.6  72 .9  73.6  
76.7  71.0 7 2 . 3  
8 5 . 1  7 8 . 3  79.5  
80 .0  74 .4  75 .3  
84.6 78 .8  79 .8  
85 .3  78.9 79 .9  
(1.2.4 76 .8  77 .1  
8 0 . 0  73.3 74.4  

8 7 . 1  8 0 . 1  81.2 
86.2 80 .4  8 1 . 3  
8 4 . 3  77.6 77 .8  
77.7  72.5 72.8 
82 .4  75.6  7 7 . 4  
79 .2  73.2  74.7  
8 6 . 3  78.6 8 1 . 4  
88.8  82.6 8 3 . 1  
76.2  70.9  72.3  
78.7 74.6 75.7 
77.3  72 .1  72.9  
75.6 6 9 . 8  71 .3  
89.1  82 .4  8 3 . 3  
81.7  76.5  77.3  
7 5 . 4  69.7 71.0  
78 .3  72.0 72 .9  
80.6  7 3 . 2  75 .2  

83 .8  77 .8  7a.a 

0 . 0  
0 . 0  
0 .0  
0 - 0  
0 - 0  
9 . 0  
0 . 0  
0 . 0  
0.0 
0.0 
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0 . 0  
0.0 
0 .0  
0.0 
0 .0  
0.0 
0.0 

0 .0  0 0 0 . 0  
0 . 0  0 0 0 . 0  
0 . 0  0 0 0 . 0  

0 0 .0  0 . 0  0 
0 . 0  0 0 0 . 0  
0 . 0  0 0 0 ; o  
0 .0  0 0 0 .0  
0 . 0  0 . 0 0 . 0  
0 . 0  0 0 0 .0  
0 .0  0 0 0 .0  
0 .0  0 0 0 . 0  
0 .0  0 0 0 . 0  
0 . 0  0 0 0 .0  
0 .0  0 0 0.0 
0 .0  0 0 0 . 0  
0 .0  0 0 0 .0  
0 . 0  0 0 0.0 
0 .0  0 0 0.0 
0.0 0 0 0 .0  
0 .0  ' 0  0 0.0 
0 .0  0 0 0.0 
0 .0  0 0 0 .0  
0 .0  0 0 0.0 
0 .0  0 0 0 .0  
0 . 0  0 0 0 .0  
0 .0  0 0 0 .0  
0 .0  0 0 0 .0  
0 . 0  0 0 0 .0  
0.0 0 0 0 .0  
0 .0  0 0 0.0 

1/12/83 
1/12/83 

1/12/83 
1/12/83 
1/12/83 
1/12/83 
V 1 2 f  83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 

111 218 3 
1f 12/83 
1/ 12/83 
11  12/8 3 

11  12/83 
I/ 12/83 
1/12/83 
1/12/83 
1/12/83 
1/12/83 
If 12/83 
1/12/83 
V12f 8 3  

11 12/83 

1/12/03 

ir  i 2 r  8 3  

C - 2 7  



WWIIY*******~~WI***W*************** DATA sunnAtw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * .  * LOC. * EVENT * V E H  * * QUAL. 3 * nI  c * v *  
E *  * T  S *  * US WA IJE * 

S v *  * Y  P *  * PP I N  I C  * 
I E * G V D E * P E * (1 )  ( 2 )  (31  ( 4 1  (51  * N E  NG NT * 
T N * L E / N * ( E  E *  5 5 10 5 1 0  * D E  D L  D O  
E T * R H L V *  D *  D B A  * D E R * D A T E  

*****************Y*****~*********************Y***********************************  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11 
11 
11 
11  
i i  
11 
i i  
11 
11 
11 
11  
11  
11 
11 
11 
11 
11 
11  
11 
1 1  

L 1 1  
11 
11 
-1 1 
1 1  
11 
11 
11 
11  
11  
1 1  
11  
11 
11 
11 
11  
11 
11 
11  
1 1  
11  
11 
11  
11 
11 
11  
11 
11 
11  
11 
11 
1 1  
11 
11  
11 
11  
11 
11 
11  
11 
11 
11  
11 
11  
1 1  
11  
11 
11  
11  
11 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
14  
15 
16 
17 
18 
19  
20 
21  
22 
23 
24. 
25 
26 
27 
28 
29 
30 
31  
3 2  
33  
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49  
50  
51  
5 2  
5 3  
54  
55  
56 
57 
58  
5 9  
60 
61  
62 
6 3  
64  
65  
66 
67 
68 
69  
70 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 3 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1 .  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1 .  
1 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
0 1 0 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
0 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

1 54  
0 54  
1 57 
1 63  
1 67 
0 5 9  
2 64  
0 62  
5 59  
0 64  
5 6 1  
0 6 3  
3 44 
5 57 
1 56 
5 60 
2 56 
5 67 
1 57 
2 56 
1 5 9  
1 55  
5 66 
5 58  
5 60 
5 60 
0 50 
5 54  
1 65  
5 56 
2 59 
2 55  
2 41 
0 68 
5 64  
1 54 
7 6 4  
1 54  

. 1 60 
5 58  
5 61  
5 56 
2 55 
5 58  
0 55 
2 52  
1 57 
5 6 1  
3 56 
1 61  
1 66 
5 49 
1 59  
5 6 3  
1 67 
0 60 
0 50 
3 58  
1 54  
1 67 
5 6 1  
1 60 
1 49 
0 64 
1 63  
1 57 
2 6 5  
1 63  
1 56 
5 55 

83.1 7 8 . 7  
7 6 . 8  7 2 . 2  
7 7 . 9  7 4 . 1  
7 7 . 4  7 2 . 5  
8 1 . 0  7 7 . 1  
7 7 . 3  7 3 . 0  
8 5 . 4  81 .0  
7 8 . 0  7 3 . 4  
8 7 . 4  82.8 
7 4 . 3  7 1 . 9  
8 7 . 7  8 2 . 4  
7 8 . 6  7 4 . 1  
8 7 . 9  82.3 
8 7 . 0  8 2 . 3  
7 5 . 4  7 1 . 3  
8 7 . 1  82.2 
8 3 . 9  78 .4  

8 7 . 4  82.1 
88.1 83.3 
75 .7  7 1 . 3  
88.4 83 .7  
7 8 . 4  7 3 . 5  
8 7 . 4  8 1 . 6  
82.5 7 7 . 4  
8 0 . 3  7 5 . 4  
81.1 7 5 . 2  
8 0 . 3  7 4 . 8  
8 7 . 8  8 2 . 6  
-1.0 7 3 . 5  
8 7 . 7  8 2 . 4  
7 6 . 5  71 .0  
7 7 . 4  7 2 . 6  
9 0 . 2  8 6 . 1  
8 7 . 9  8 3 . 2  
8 9 . 1  8 4 . 6  
78 .8  7 4 . 1  
8 6 . 9  82.1 
78 .0  7 3 . 7  
82 .0  7 7 . 6  
7 8 . 2  7 3 . 3  
8 7 . 4  82.8 
8 4 , 2  78 .6  
7 7 . 1  72 .6  
8 0 . 9  76 .4  
8 6 . 2  8 0 . 9  
76 .6  7 1 . 9  
8 8 . 7  8 4 . 3  
8 0 . 2  7 5 . 4  
76 .8  7 1 . 9  
7 5 . 7  7 1 . 2  
8 6 . 8  82 .6  
7 6 . 2  71 .7  
8 0 . 9  7 6 . 2  
8 5 . 3  8 0 . 4  
77 .0  7 2 . 4  
7 3 . 8  69 .0  
7 7 . 3  7 2 . 8  
80 .7  7 5 . 2  
78 .0  7 2 . 4  
8 4 . 8  7 9 . 2  
7 6 . 8  7 2 . 1  
7 9 - 8  73 .8  

7 8 . 8  7 3 - 7  
7 2 . 7  6 6 . 4  
7 4 . 1  69 .6  
7 2 . 4  6 7 . 8  
7 6 . 6  7 2 . 7  
73 .0  6 7 . 4  
8 1 . 2  7 6 . 7  
7 3 . 3  6 8 . 4  
8 3 . 3  7 8 . 2  
7 2 . 7  69 .5  
83.1 7 8 . 2  
74 .7  69 .6  
8 1 . 7  7 6 . 3  
82.3 7 7 . 3  
7 1 . 2  6 6 . 3  
82.5 7 6 . 8  
78 .7  7 3 . 7  
8 4 . 1  8 0 . 7  
7 3 . 4  68 .2  
82.2 7 7 . 0  
7 3 . 6  6 8 . 2  
80 .0  7 4 . 6  
8 3 . 2  78 .0  
8 4 . 4  7 9 . 8  
8 2 . 4  78 .0  
83.8 79 .4  
7 1 . 1  6 6 . 2  
8 3 . 0  78 .7  
7 3 . 5  6 9 . 1  
82.2 7 8 . 2  
7 7 . 3  7 2 . 6  
7 5 . 3  7 0 . 2  
7 5 - 8  7 0 . 7  
7 4 . 9  6 9 . 6  
82.8 78 .1  
- 1 . 0  - 1 .0  
8 2 . 4  7 7 . 8  
7 1 . 8  6 6 . 4  
7 3 . 4  68 .6  
8 5 . 3  82.2 
82.8 7 8 . 3  
8 4 . 8  78 .7  
7 4 . 4  6 9 . 7  
8 2 . 5  7 8 . 1  
73 .7  6 8 . 2  
7 7 . 1  73 .6  
73 .4  6 8 - 4  
82.8 7 8 . 2  
7 9 . 4  7 4 . 9  
7 2 . 8  6 8 . 2  
7 6 . 9  7 3 . 1  
81.1 76 .8  
7 1 . 9  66 .6  
8 4 . 6  7 9 . 3  
75 .7  69 .0  
72 .1  6 7 . 1  
7 2 . 2  6 8 . 8  
8 2 . 4  7 7 . 8  
7 2 . 3  6 7 . 1  
76 .7  7 2 . 1  
8 0 . 8  7 5 . 5  
7 2 . 4  68 .0  
69.7 6 3 . 4  
73 .0  67 .4  
77 .0  71 .2  
74 .0  6 6 . 5  
7 9 . 5  73 .9  
7 3 . 0  6 7 . 0  
7 5 . 0  70 .2  

73.7.  
6 6 . 9  
7 0 . 0  
6 7 . 9  
7 1 . 8  
6 8 . 4  
7 6 . 3  
68 .6  
77 .7  
70 .0  
78 .0  
71 .2  
7 7 . 3  
7 7 . 0  
6 6 . 9  
7 6 . 3  
7 3 . 6  
7 9 . 8  
6 8 . 8  
77 .0  
6 9 . 4  
7 5 . 1  
7 7 . 8  
7 8 - 6  
7 7 . 1  
7 8 . 1  
6 6 . 5  
7 7 . 7  
68 .6  
7 7 . 0  
7 2 . 5  
7 0 . 9  
7 0 . 5  
70 .0  
7 7 . 2  
- 1 .0  
7 7 . 2  
6 7 . 1  
6 9 . 4  
8 1 - 5  
7 8 . 4  
7 8 . 4  
68 .7  
7 8 . 3  
6 8 . 8  
71 .9  
6 8 . 8  
7 7 . 9  
7 3 . 9  
68 .9  
72 .6  
7 6 . 3  
6 7 . 3  
7 8 . 9  
7 1 . 3  
68 .6  
69 .7  
77 .7  
6 8 . 1  
71 .7  
7 5 . 5  
6 7 . 9  
65 .6  
6 8 . 8  
70 .7  
6 7 . 4  
73 .7  
67 .6  
7 1 . 7  

9 l i 3  8 6 i 2  8 6 . 4  8 0 . 2  80.8  
C - 2 8  

3 300 2 .2  
3 300 2.2 
S 300 2 .2  
3 300 2 - 2  
3 300 2 .2  
3 300  2 .2  
3 3 0 0  2 . 2  
3 300 2 .2  
3 300 2 .2  

6 2 5 0  - 3 .1  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 270 0 . 0  
6 280 1 .6  
6 280 1 . 6  
6 280 1 . 6  
6 280 1 . 6  
6 280 1 . 6  

21 8/83 
2/ 8/83  
2/ 8/83 
2/ 8/83 
2/ 8/83 
2/ 8/83 
2/ 8 /83  
2/ 8 /83  
2/ 8 / 8 3  
2/ 8/83 

2/ 8/83 
21 8/83 
21 8/83 
21 8/83 
21 8/83 
2/ 8 /83  
2/ 818'3 
2/ 8/83 
2/. 8/83 
2/ 8/83 
2/ 8 /83  
21 8 /83  
2/ 8 /83  
2/ 8/83 
2/ 8/83 
2/ 8 /83  
2/ 8/83 
21 8/83 
2/ 8/83 
21 8 /83  
2/ 8/83 
2/ 8 /83  
21 8/83 
2/ 8/83 

21 8/83 

2/ 8/83 
21 8/83 
21 8/83 
21 8/83 
2 1  8/83 

2 1  8/83 
2/ 8/83 
21 8/83 
21 8/83 
21 8/83 
2/ 8/83 
21 8/83 
2/ 8/83 

2/ 8/83 
2/ 8/83 
21 8/83 
21 8/83 
21 8/83 
21 8/83 
2 1  8/83 
2/ 8/83 
2/ 8/83 

21 8/85 

21 81a3 

2/ wa3  

21 

21 a a 3  

2/ 8/83 
2/ 8/83 
2/ 8/83 
2/ 8/83 
2/ 8/83 
2/ 8/83 
2/ 8/83 
2/ 8/83 



****H 
L 
*I**** 
oc. * * 

E *  
V *  
E *  
N *  
T *  

!****** !****** 

******* 
E V E N T  
Q U A L .  

*H ,******** * V E H  * * * 
* T  S *  
* Y  P H  
* P  E *  
* E  E *  * D *  
!******** 
i******** 

0 57 
5 59 
1 50 
0 60 

*****3 * DATA SUMMA 

MIC 

,RY *** *******I******* * * * WS WA * IP IN 
(5) * NE NG 
10 * DE DL 

* D  E 
I************** *************** 
68.9 6 280 
79.8 6 280 
67.6 6 280 
69.3 6 280 
66.2 6 280 
67.4 6 280 
68.2 6 280 
69.4 6 280 
74.9 6 280 
67.5 6 280 

I ***ti*******% * 
v *  

W E  * 
IC * 
NT * 
DO * 

R * DATE 
**********I** ************* 
1.6 21 8/83 
1.6 2/ 8/83 
1.6 21 8/83 
1.6 21 8/83 
1.6 21 8/83 
1.6 21 8/83 
1.6 2/ 8/83 
1.6 2/ 8/83 
1.6 2/ 8/83 
1.6 21 8/83 
1.6 21 8/83 
1.6 21 8/83 
1.6 2/ 8/83 
1.6 21 8/83 
1.6 21 8/83 
1.6 2/ 8/83 
1.6 21 8/83 
1-6 21 8/83 
1.6 21 8/83 
1.6 21 8/83 
1.6 2/ 8/83 
1.6 21 8/83 
1.6 21 8/83 
1.6 21 8/83 
1.6 21 8/83 
1.6 2/ 8/83 
1.6 2/ 8/83 
1.6 21 8/83 
1.6 2 1  8/83 
1.6 21 8/83 
0.0 2/ 8/83 
0.0 21 8/83 
0.0 2/ 8/83 
0.0 2/ 8/83 
0.0 21 8/83 
0.0 2 1  8/83 
0.0 21 8/83 
0.0 2/ 8/83 
0.0 2/ 8/83 
0.0 2/ 8/83 
0.0 21 8/83 
0.0 21 8/83 
0.0 21 8/83 
0.0 21 8/83 
0.0 21 8/83 
0.0 2/ 8 / 8 3  
0.0 21 8/83 
0.0 2/ 8/83 
0.0 21 8/83 
0.0 21 8/83 
0.0 21 8/83 
0.0 21 8/83 
0.0 21 8/83 
0.0 21 8/83 
0.0 2/ 8/83 
0.0 2/ 8/83 
0.0 2/ 8/83 
0.0  21 8/83 
0.0 2/ 8/83 
0.0 21 8/83 

0.0 21  8/83 
0.0 2/ 8/83 
0.0 2/ 8/83 
0.0 2r 8/83 
0.0 21 8/83 
0.0 21 8/83 
0.0 2/ 8/83 
0.0 21 8/83 
0.0 21 8/83 

0 .0  21 a ~ n  

S 
I (1) 

5 
(2)  (3) 
5 10 

DBA 
i***********N 
i * * * * * * * * * * * W  
73.0 73.6 
86.2 86.0 
70.5 71.2 
72.8 73.5 
69.8 71.7 

(4) 
5 

!****** :****** 
69.2 
80.3 
65.8 
68.8 

67.5 
68.1 
68.2 
74.8 
66.4 
66.3 
76.7 
68.1 
67.3 
77.7 
75.3 
73.2 
80.9 
75.0 
68.3 
70.5 
70.9 
76.4 
78.1 
68.2 
75.7 
68.7 
78.7 
76.7 
74.6 
79.9 
68.4 
76.0 
74.4 
77.8 

65i7 

G V D  E 
N 
V 

T 
E 

* * * * w  
****N 

L E I  
R H L  

*****H 
* * * * * W  
77.9 
90.4 
75.5 
77.6 
76.6 
76.4 

I 
H 

******H 
******H 

i * W  
i*N 

11 
11 
11 
11 
11 

71 
72 

1 1 1  
2 1 1  

1 
1 

73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
8 4  
85 
86 

11 87 
11 88 
11 89 

90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 

i i i  
0 0 0  

1. 
1 

0 1 1  
2 1 1  
1 1 1  
0 0 1  
2 1 1  
1 1 1  

1 
1 
1 

1 57 
0 55 
1 67 
0 57 
5 51 

. ~ .~ 

72.6 71.0 
73.3 73.6 

79.8 79.7 
71.7 72.5 
71.1 72.0 

72.7 72-3. 
11 
11 
11 
11 
11 

78.2 
76.5 
84.7 
76.7 
75.8 

0 60 
0 60 
3 62 
0 65 
1 59 
3 60 
2 60 
1 60 
5 61 
2 63 
1 61 
1 71 
1 54 
3 58 
5 62 
0 61 
5 59 
0 61 
5 63 
5 57 

.66.6 6 280 
75.9 6 280 11 

11 
11 
11 
11 
11 

2 1 1  
2 1 1  
1 1 1  
2 1 1  

86.5 
77.8 
76.7 72.2 72.9 
87.6 82.9 82.6 
85.1 79.7 80.6 
83.5 77.5 77.9 
90.3 85.2 84.8 
85.3 80.5 80.6 
78.1 
79.9 . -  

81.0 76.5 76.3 
85.5 81.0 81.2 
87.4 82.6 82.6 
78.0 73.7 74.3 
84.6 79.5 80.2 
75.6 
88.1 
86.0 
84.8 
88.5 
79.6 
86.2 
86.0 80.5 80.8 
88.4 82.8 82.7 
79.4 

81.1 81.6 
73.1 73.9 68.8 

69.1 
77.7 
75.3 
73.2 
80.2 
75.4 
68.5 ' 
68.7 

6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 280 
6 270 
6 270 
6 27.0 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 
6 270 

2 0 1  
2 1 1  
1 1 1  
2 1 1  

1 
1 

2 1 1  
2 1 1  
2 1 1  
2 1 1  
2 1 1  
2 1 1  
1 1 1  
2 1 1  
0 1 0  
2 1 1  
0 0 1  
0 0 1  
2 1 1  
2 1 1  
2 1 1  
2 1 1  
2 1 1  
2 1 1  
2 1 1  
0 1 1  
0 1 1  
2 1 1  
2 1 1  
2 1 1  
0 0 1  
0 0 1  

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

73.5 73.3 
73.9 75.7 11 

11 71.3 
76.2 
77.1 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

69.4 
76.1 
69.2 
78.0 
75.7 
75.7 
78.3 
69.6 

1 63 
5 62 
1 60 
5 60 
2 58 
5 55 
0 62 

76.9 
76.4 
77.4 
70.2 
76 .8 
68.3 
69.8 
72.7 
85.4 
75.9 
79.9 
70.6 
82.8 
73.4 
74.9 

74.4 74.9 
82.2 82.3 
72.3 72.8 

68.6 
77.1 
68.3 
69.2 
72.9 
85.9 
75.8 
79.9 
70.8 
83.2 

5 59 
1 59 
1 63 78.5 
3 54 82.7 
5 67 96.0 
0 63 86.9 
5 60 88.5 
1 50 77.4 
5 63 91.1 
2 60 83.4 
2 59 84.7 
2 53 80.6 
2 56 81.7 
2 56 83.3 
2 56 84.0 
5 70 88.6 
1 60 78.5 
1 55 77.1 
5 65 89.0 
2 61 87.4 
0 55 
1 67 
2 60 
3 66 
0 58 
1 64 
1 57 
5 62 
3 60 
2 57 
3 61 
2 45 
5 57 
5 55 

87.6 
77.2 

73.6 74.2 
77.7 77.6 
90.5 91.5 
81.5 82.2 
8 4 . 4  8 4 . 4  
73.2 73.7 
87.2 87.4 
79.5 78.4 
79.8 80.1 
76.1 76.0 
76.3 76.7 
78.7 78.8 
79.6 79.6 
84.0 84.0 
72.9 74.4 
72.7 73.4 
84.3 84.1 
81.4 81.7 
71.7 72.6 
73.5 74.8 
80.6 8 0 . 4  
82.3 83.7 
70.0 71.6 
77.0 77.3 
77.5 77.8 
80.5 80.5 
81.9 82.4 
81.3 81.2 
81.4 80.8 

2 1 1  
2 1 1  
2 1 1  
2 1 1  

74.7 
75.0 117 

118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

72.8 
71.9 
75.1 
74.3 
79.5 

72.2 
71.3 Z i i  

2 1 1  
2 1 1  

74.8 6 270 
74.5 6 270 
78.2 6 270 
69.4 6 270 
69.6 6 270 

80.2 79.1 6 270 
77.4 76.6 6 270 

68.9 6 270 
68.9 6 270 
76.9 6 270 
77.1 6 270 
66.5 6 270 
71.5 6 270 
72.0 6 270 
74.8 6 270 
77.8 6 2721 
75.4 6 270 
76.6 6 270 
68.8 6 270 
79.8 6 270 
80.6 6 270 

2 1 1  
O D 1  68.5 

68.8 0 1 1  
2 1 1  
2 1 1  
1 1 1  
1 1 1  
0 0 1  
1 1 1  
2 1 1  
2 1 1  
1 1 1  

76.6 
79.0 
85.5 
88.9 

67 .8 
69.7 
77.1 
78.5 
65.4 
71.1 
72.4 
76.4 
78.6 
76.3 
76.7 
68.0 
80.7 
80.4 

11 
11 75.4 

82.0 
82.8 
85.9 
87.6 
86.9 
85.6 
77.5 
89.4 
89.0 

11 
11 
11 
11 
11 

2 1 1  
2 1 1  
2 1 1  

1 
1 
1 

11 
11 
11 
11 

0 1 1  
2 1 1  
2 1 1  
0 1 1  

1 
1 
1 
1 

73.1 73.2 
84.4 85.2 
85.3 84.7 e - 2 9  



11 141 
11 142 
11 143 
11 144 
11 145 
11 146 
11 147 
11 148 
11 149 
11 150 
11 151 
11 152 
11 153 
11 154 
11 155 
11 156 
11 157 
11 158 
11 159 
11 160 
11 161 
11 162 
11 163 
11 164 
11 165 
11 166 
11 167 
11 168 
11 169 
11 170 
11 171 
11 172 
11 173 
11 174 
11 175 
11 176 
11 177 
11 178 
11 179 
11 180 
11 181 
11 182 
11 183 
11 184 
11 185 
11 186 
11 187 
11 188 
11 189 
11 190 
11 191 
11 192 
11 193 
11 194 
11 195 
11 196 
11 197 

11 199 
11 200 

11 198 

1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
0 0 1 1  
0 0 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 3  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
0 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

0 64 
1 61 
1 59 
1 55 
0 57 
0 52 
1 55 
1 56 
0 53 
5 52 
1 55 
1 53 
5 54 
5 58 
2 69 
2 60 
2 60 
5 63 
5 61 
3 59 
5 71 
3 64 
5 60 
1 61 
5 59 
2 53 
2 59 
1 60 
5 56 
5 6 1  
5 57 
0 56 
3 66 
3 62 
2 58 
5 56 
0 62 
1 62 
1 62 
0 61 
5 59 
3 56 
0 59 
5 51 
5 59 
5 64 
5 62 
2 62 
3 56 
1 71 
1 57 
0 56 
1 63 
0 63 
0 61 
3 57 
3 53 
0 56 
0 61 
4 61 

1 36 LOC. * EVENT * VEH * 
* WS WA WE * * IP IN IC * E *  * T  S *  

S v *  * Y  P *  
I E * G V D E t P E * (1) (2) ( 3 )  (4) ( 5 )  * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T S R H L V X  D *  DB A * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*f**WW******Y*************************~***********t****************************** 
81.1 75.3 76.2 70.3 70.9 6 270 0.0 2/ 8/83 
78.0 72.6 74.0 68.2 68.3 6 270 0.0 21 8/83 
76.9 70.7 71.4 66.6 68.4 6 270 0.0 21 8/83 
77.9 72.3 73.3 67.5 68'9 6 270 0.0 2/ 8/83 
77.7 73.4 73.2 67.3 68-9 6 270 0 - 0  2/ 8/83 
76.3 72.5 73.4 67.9 9 0 . 4  6 270 0.0 2/ 8/83 
79.8 75.7 75.9 72.1 72.1 6 270 0.0 2/ 8/83 
76.3 71.8 72.4 66.9 67.6 6 270 0.0 21 8/83 
77.8 72.9 73.8 68.2 70.5 6 270 0.0 2/ 8/83 
8 4 . 0  79.3 79.3 74.9 74.4 6 270 0.0 2 1  8/83 
76.6 72.2 72.1 66.9 68.1 6 270 0.0 21 8/83 
78.9 73.4 74.3 68.5 69.7 6 270 0.0 21 8/83 
85.0 79.9 79.8 76.0 75.2 6 270 0.0 2/ 8/83 
87.5 8 4 . 0  83.5 79.1 77.7 6 270 0.0 21 8/83 
85.9 81.6 81.1 77.8 76.5 6 270 0.0 2/ 8/83 
82.9 77.9 77.5 74.2 73.4 6 270 0.0 21 8/83 
85.1 80.0 79.9 76.2 74.4 6 270 0.0 2/ 8/83 
88.9 84.0 84.1 78.7 78.6 ' 6  270 0.0 2/ 8/83 

* QUAL. * x MIC * v *  

88.2 $4.1  
85.5 80.2 
89.1 85.1 
91.2 85.5 
84.6 80.1 
77.7 72.9 

82.4 77.9 
91.2 87.0 
79.0 74.3 
85.2 80.3 
88.5 84.1 
86.6 82.1 
77.5 73.4 
87.7 82.6 
86.0 82.1 
82.2 77.1 

89.3. 8 4 . 0  

85.1 80.3 
79.7 74.4 
78.2 73.4 
84.9 79.9 
76.0 70.9 
8 6 . 4  82.1 

83.9 
80.7 
84.5 
86.7 
79.7 
73.2 
84-9 
77.0 
87 .5 
75.4 
81.0 
84.1 
81.9 
72.6 
82-8 
81.6 
77.6 
79.9 
74.5 
74.5 
80.3 
71.5 
81.6 

90.5 85.2 85.9 
78.7 73.6 73.8 
86.9 81.9 82.3 
84.7 79.7 80.2 
88.5 8 4 . 0  83.4 
90.7 84.7 85.2 
89.3 85.3 84.6 
84.7 79.1 80.1 
80.3 75.0 76.1 
78.1 72.4 73,7 
80.8 
79.6 
77.8 
75;5 
88.1 
85.8 

75.0 
73.7 
73.7 
70.8 
83.6 
80.4 

76.1 
75.2 
73.3 
71.2 
83.3 
80.5 

77.9 73.5 72.9 
77.2 71.9 72.3 
86.2 80.2 80.5 

79.3 
76.0 
81.0 
81.2 
75.2 
67.7 
79.7 
72.3 
78.1 
70.6 
77.2 
80.1 
78.8 
67.8 
78.2 
77.3 
73.8 
75.5 
69.0 
69.4 
74.3 
66.2 
77.8 
79.4 
69.3 
78.0 
75.8 
79.3 
81.7 
81.3 
74.8 
70.0 
68.6 
70.6 
69.0 
68.2 
66.1 
77.3 
76.3 
69.3 
66.0 
76.3 

79.0 
74.7 , 
79.6 
79.6 
75.1 
68.5 
78.5 
73.1 
79.3 
71.4 
75.3 
79.0 
77.6 
68.9 
77.5 
77.7 
73.6 
75.1 
69.6 
68.6 
74.9 
66.6 
76.7 
79.7 
70.0 
77.0 
75.5 
78.2 
81.7 
80.2 
74.8 
70-0 
68.8 
70.3 
68.7 
69.9 
67.0 
77.2 
75.6 
69.6 
67.8 
75.2 

6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 8.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 

21 8/83 
21 8 / 8 3  
21 8/83 
2/ 8/83 
21 8/83 
21 8/83 
21 8/83 
2/ 8/83 
2/ 8/83 
2/ 8/83 
21 8/83 
2/ 8/83 
21 8/83 
2/ 8/83 
21 8/83 
2/ 8/83 
2/ 8/83 
2/ 8/83 
2/ 8/83 
21 8/83 
2/ 8/83 
2/ 8/83 
2/ 8/83 
21 8/83 
2/ 8/83 

S 270 0.0 21 8 / 8 3  
6 270 0 . 0  2/ 8/83 
6 270 0.0 21 8/83 
6 270 0.0 21 8/83 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 

21 8/83 
21 8/83 
2/ 8/83 
2) 8/83 
2/ 8/83 
21 8/83 
21 8/83 
21 8/83 

2/ 8/83 
21 8/83 
2/ 8/83 
21 8/83 

21 t i 8 3  

C-30 



12 
12  
1 2  
12 
12 
12 
12 
12  
12 
12 
12 
12 
12 
12 
12 
12 
12  
12 
12 
12 
12 
12  
12  
12 
12 
12 
12  
12 
1 2  
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12  
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22  
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39  
40 
4 1  
42 
4 3  
44 
45 
46 
47 
48 
49 
50 
5 1  
52 
53 
54 
55 
56 
57 
58 
59 
60 
6 1  
62  
63 
64 
65 
66 
67 
68 
69 
70 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 ' 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

*f~~*f***~****r*~~X****r*********** DATA SUMMARY *******************I************ * * 
E *  * T  s *  . * WS WA WE X 

LOC. * EVENT * VEH * * QUAL. * * MIC * v *  
S v *  * Y  P r  * IP I N  IC * 
I E * G V D E * P E * (1) (2)  ( 3 )  (4) (5 )  NE NG NT 32 
T N * L E / N * E  E *  5 5 1 0  5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 6 0  8 1 . 1  75.3 75.0 68.9 70 .6  0 90 0 . 0  2/ 9/83 
3 56 84 .1  78.5 78.9 71.5 73 .1  0 90 0 . 0  2/ 9/83 
1 63 75.6 70.8 70.4 64.5 67.3 0 90 0 . 0  2f 9/83 
0 6 1  73.7 68 .1  68.4 61 .8  64.7 0 90 0 . 0  2f 9/83 
5 59 91.3 87 .1  86.4 80 .8  8 2 . 1  0 90 0 . 0  2 f  9/83 
0 50 73.0 67.5 67.5 61 .2  63.3 0 90 0 . 0  2 1  9/83 
2 46 82.3 76.8 76.6 70 .2  71.6 0 90 0 . 0  2 1  9/83 
5 56 86.7 81.9 81.4 74.8 76.4 0 90 0 . 0  2/ 9/83 
5 60 88 .2  83.9 83 .2  78 .3  79.0 0 90 0 . 0  2/ 9/83 
3 54 85 .8  80.7 79.8 72 .9  74 .1  0 90 0 .0  2/ 9/83 
0 46 71.9 6 6 . 3  66 .1  60.4 61.0 0 90 0 . 0  2/ 9/83 
5 6 9  
5 58 
1 56 
5 57 
5 5 1  
1 59 
5 52  
5 53 
1 56 
5 58  
1 60 
5 52  
0 60 
5 62 
2 55 
1 6 1  
1 54 
5 53 
2 5 9  
1 60 
0 56 
3 59  
0 64 
1 6 1  
1 58  
5 53 
0 60 
2 46 
2 55 
1 64 
0 58 
1 57 
1 65 
5 45 
0 55 
1 6 1  
0 58 
5 49 
2 52 
0 59 
5 54 
0 54 
5 54 
1 5 2  
1 57 
5 54 
5 57 
5 59 
3 46 
3 5 1  
1 56 
1 64 
2 54  
0 47 
1 55 
5 54 
3 52  
1 53 
1 52  

. - _  - 
90 .0  
86.7 
74.7 
84.0 
85.7 
76.2 
84 .2  
86.8 
79.7 
91.7 
75.5 
89.5 
73.6 
87.9 
84.6 
75.8 
76.7 
85.6 
86 .3  
73.3 
75 .2  
86 .3  
77.2 
73.9 
73.6 
87.9 
77 .9  
82.5 
79.1 
79 .1  
75.8 
77.0 
76.0 
86.3 
77.8 
76.6 
74.6 
84.7 
78.0 
72.6 
86.6 
76.1 
88.6 
74.5 
73.4 
83 .1  
88.4 
88.8 
83 .2  
84.9 
74.3 
76.0 
80.2 
72.1 
79 .1  
88.3 
83.6 
78 .1  
74.6 

85I3 84.9 77 .9  
82.0 81.6 75 .2  
68.7 68.9 62.5 
79.4 79.0 72.7 
81.2 80.6 74.2 
70.7 70.7 64.8 
79.4 78.7 72.9 
83 .3  81.7 75.6 
74.5 74.0 69.0 
8 8 . 1  86.3 81.2 
70.4 70 .2  64 .1  
8 5 . 1  84.0 78.9 
67.5 68.1 61.8 
82.8 82.3 75.6 
81 .2  79.2 74.4 
71.3 70.9 65.1 
71.3 71.3 64.6 
81.8 80.9 75.9 
81.3 80.7 74.3 

69.9 69.6 63.4 
67.a 67.1 61.1 

80.6 74.2 
71.5 65.2 
68.8 63.2 
68.0 61.7 
83.0 76.6 
72.6 66.3 
77.1 71.4 

81.0 
71.7 
68.8 
68.2 
82.3 
72.7 
77.3 
74.3 73 .3  66.8 
74.6 73.8 67.2 
70.7 70.4 64.7 
71 .1  70.8 64.2 
70.7 70.3 64.0 
80 .9  8 1 . 0  74.8 
72.3 71.8 66 .1  
71 .1  70.9 64.9 
69.4 69 .1  63 .1  
80.2 80.0 73.6 
73 .1  72.4 66.6 
67.2 67.3 61.5 
82.3 81.9 75.9 
70.2 70.6 63.6 
84.2 83.2 77.5 
69.2 68.9 62.0 
68.4 68.1 61.4 
78.2 77.8 70.9 
84.0 83.2 77 .3  
84.2 84.2 76.0 
78.4 77.8 71..9 
80.0 79.2 72.9 
69.5 69.5 63.7 
71.4 71.1 66.5 
74.6 74.3 67.5 
66.8 66.9 61.0 
73.7 73.3 67.8 
83.5 82.7 76 .1  
78.8 78.2 72.6 
72.3 72.0 66.0 
69.3 69.0 62.6 

79.8 
76.9 
64.4 
74.6 
75.4 
66.7 
73.7 

70.4 

66.9 
80 .4  
63.5 
76.8 
74.9 
66.3 
67.2 
76.6 

63.3 
65.4 
75.9 
67.1 

63.5 
76.4 
67.8 
73.4 
69.0 
69.0 
65.5 
66 .a 
66.6 
75.6 
67.8 
66 - 5  
64.5 
74.3 
68.7 
63.0 
77.7 
65.3 
78.4 
64.5 
64.0 
73.6 
79.7 
78.7 

74.2 
64.9 
67.5 
69.5 
62.9 
68.5 
77.8 
73.5 
68 .4  
64.8 

76.a 

8 i .a  

75.a 

64.a 

72.a 

I 0 90 
1 0 90 
D 0 90 
1 0 90 
8 0 300 
' 0 300 

0 300 
1 0 300 
* ' 0 300 
1 0 300 
I 0 300 
* 0 300 
1 0 3 0 0  
t 0 300 
1 0 300 
1 0 300 
' 0 3 0 0  

0 300 

0 270 

0 270 

1 0 270 
0 270 

, 0 270 
' 0 270 
1 0 300 
1 0 300  
1 0 300 
! 0 300 
I 0 300 

I 0 300 

' 0 270 
, 0 270 

1 0 270 

1 0 270 

0 300 

1 0 300 
I 0 300 
I 0 300 

0 300 
0 300 
0 300 

1 0 300 
f 0 300 
I 0 300 

0 3 0 0  
0 300 
0 300 
0 120 

1 0 120 
: 0 120 ' 0 120 
I 0 120 
I 3 330 ' 3 330 
~ 3 330 
t 3 330 
I 3 330 
* 3 330 
I 3 330 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 
3 
3 
3 
3 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
9 
9 
9 
9 
9 
9 

2/ ' 9f 8 3  
1 21 9/83 
I 2f 9/83 
1 2 1  9/83 

2/ 9/83 
~ 2/ 9/83 
I 2f 9/83 
I 2/ 9/83 
I 2f 9/83 

2 1  9/83 
i 2f 9/83 
I 2 1  9/83 

21 9/83 
2f 9/83 
2f 9/83 
2f 9/83 
2f 9/83 
2/ 9/83 
2f 9/83 
2/ 9/83 
2/ 9/83 
2f 9/83 
2/ 9/83 
2f 9/83 
2f 9/83 
2 1  9/83 

1 2f 9/83 
1 2f 9/83 
1 2f 9/83 
1 2f 9/83 
1 2f 9/83 
1 21 9/83 
1 2/ 9/83 
I 2f 9/83 
1 2f 9/83 
I 2f 9/83 

2/ 9/83 
2f 9/83 
2f 9/83 
2 1  9/83 
2f 9/83 
2f 9/83 
2f 9/83 
2 1  9/83 
2f 9/83 
2 1  9/83 
2f 9/83 
21 9/83 
2/ 9/83 
2 1  9/83 

1 2f 9/83 
1 2f 9/83 
I 2f 9/83 
I 2/ 9/83 
1 2 1  9/83 
1 2/ 9/83 
1 2 1  9/83 ' 2f 9/83 
1 2/ 9/83 

c-31 



I E * G V D E * P E * (1) (2) (3) (4) (5) * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * D E  DL DO * 
E T Z R H L V X  D *  DBA * D E R * D A T E  

12 71 2 1 1 1  3 5 4  85.6 
87.2 
87.0 
74.7 
87.0 
73.5 
72.4 
87.5 
76.7 
83.1 
88.9 
75.2 
75.8 
90.2 
85.9 
87.5 
74.2 
76.8 
66.3 

81.1 
82.7 
82.9 
69.3 
82.6 
68.2 
66.7 
82.4 
70.7 
78.3 
83.7 
69.6 
69.9 
84.9 
80.8 

80.1 72.9 75.1 3 330 3.9 
81.9 76.2 77.2 3 330 3-9 
81.6 95.9 77.5 3 330 3.9 
69.2 64.2 64.1 3 330 3.9 
82.3 76.8 78.4 3 330 3.9 
68.1 62.6 63.5 3 330 3.9 
66.5 59.9 61.8 3 330 3.9 
81.8 75.5 76.5 3 330 3-9 
71.1 64.6 66.2 3 330 3.9 
77.4 71.4 72.6 3 330 3.9 
83.4 76.7 78.4 3 330 3.9 
70.1 63.0 64.9 3 330 3.9 
70.3 63.5 65.5 3 330 3.9 
86.3 78.4 80.4 3 330 3.9 
81.1 74.5 76.0 0 290 0.0 
82.9 76.1 77.3 3 300 2.2 
68.1 61.3 63.6 3 300 2.2 
73.3 65.1 68.6 3 300 2.2 
60.9 54.4 56.9 ' 3 300 2.2 

2/ 9/83 
2/ 9/83 
20 9/83 
2/ 9/83 
2/ 9/83 
2/ 9/83 
21 9/83 
2/ 9/83 
2/ 9/83 
2/ 9/83 
2/ 9/83 
2/ 9/83 
21 9/83 
2/ 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 
21 9/83 
2/ 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 
21 9/83 
21 9/83 

20 2/ 9/83 9/83 
2 1  9/83 
21 9/83 
2/ 9/83 
2/ 9/83 
2 1  9/83 
21 9/83 
21 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 
21 9/83 
21 9/83 
21 9/83 
21 9/83 
21. 9/83 
21 9/83 
21 9/83 
21 9/83 
2/ 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 
21 9/83 

12 72 
12 73 
12 74 
12 75 
12 76 

2 1 1 1  
' 2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

5 57 
3 53 
0 65 
5 54 
1 59 
1 60 
3 56 
0 63 
2 49 
5 53 
0 60 
1 64 

12 77 
12 78 
12 79 
12 80 
12 81 
12 82 
12 83 
12 84 
12 85 
12 86 
12 87 

2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
0 0 1 1  
2 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

5 58 
5 47 
5 49 
0 54 
0 59 
0 41 
1 51 
1 67 
1 61 
1 61 
0 57 
5 57 
0 46 
1 61 
3 51 
5 60 
1 46 
0 65 
1 57 
1 59 
1 64 

82.7 
67.9 
72.6 
60.7 

12 88 
12 89 
12 90 
12 91 
12 92 
12 93 
12 94 
12 95 

69.5 
77.3 
76-1 

65.3 
71.6 
70.1 
69.9 
80.6 
81.2 

65.4 
71.3 
70.6 
69.7 62.9 
99.2 73.3 
81.3 73.4 
68.3 62.5 
73-5 67.9 

60.1 
62.7 
63.3 

62.8 3 300 2.2 
68.0 3 270 0.0 
66.6 6 250 -3.1 
65.2 6 250 -3.1 
75.0 6 250 -3.1 
75.4 6 250 -3.1 
63.5 6 250 -3.1 
69.3 6 250 -3.1 
73.3 6 250 -3-1 
75.1 6 250 -3.1 
67.2 6 250 -3.1 
63.1 3 270 0.0 
65.8 3 270 0.0 
65.4 3 270 0.0 
65.9 3 270 0.0 
73.9 3 270 0.0 
76.7 3 270 0.0 
72.2 3 270 0.0 
74.9 3 270 0.0 
77.8 3 270 0.0 
79.0 3 270 0.0 
73.2 3 270 0.0 
71.3 6 270 0.0 
72.7 6 270 0 .0  
77.0 6 270 0.0 

74.9 
84.5 
85.6 
73.5 
78.7 
84.0 
85.9 
76.4 
73.4 

~~ 

12 
12 
12 
12 
12 
12 
12 
12 
12 

96 
97 
98 
99 

100 
101 
102 
103 
104 

2 1 i i  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
0 0 1 1  
0 0 1 1  

68.6 
74.5 
78.9 
80.2 

78.9 
80.9 
71.1 
68.3 
69.8 
69.5 

72'. 6 
74.0 

71.6 
67.5 

66.0 
61-5 
63.0 
61.9 
64.3 
71.6 
73.0 

75.2 
73.7 
74.3 

69.8 
68.4 
68.8 
79.0 
80.1 
76.8 
80.3 
84.4 
84.4 
77 -8 
75.0 
78.7 
82.9 
68.5 
79.9 
76.2 
67.0 
73.0 
85.1 
77.3 
75.3 
70.4 
82.3 
74.7 
69.6 
75.5 
77.1 
77.6 
80.1 

69.6 
78.7 
80.3 

12 105 2 1 1 1 3 48 
12 106 2 1 1 1 3 60 

84.2 
85.1 

i2 107 2 1 i i 2 54 
12 108 2 1 1 1 5 43 
12 109 2 1 1 1 5 53 

81.7 
84.6 
87.8 
89.5 
82.4 
79.0 
113.7 
87.3 
74.5 
85.6 
80.1 
72.7 
78.3 
90.6 
82.0 
80.4 
76.1 
87.4 
80.4 
74.5 
81.3 
82.5 
82.4 
85.5 
76.3 
75.7 
75.3 
85.8 

77.0 
96.4 

82.7 

75.6 
79.0 
82.3 
84.2 
77,5 
74.4 
78.2 
83.6 
68.5 62.0 
80.4 73.8 
74.6 68.8 
67.1 61.7 
72.7 65.8 
85.0 79.0 
76.5 69.9 
74.8 68.9 
70.8 63.8 
82.2 74.9 
74.5 68.4 
70.0 63.7 
76.0 69.8 
76.7 70.7 
77.2 70.8 
75.1 75.3 
70.9 65.5 
64.2 65.5 
70.4 64.3 
81.0 7 4 . 0  
77.2 71.9 
72.3 66.6 

71.1 
73.8 
78.3 
76.5 
71.7 
69.1 
71.0 
74.7 

12 110 2 1 1 1 5 60 
12 111 2 1 1 1 4 49 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

112 
113 
114 
115 
116 
117 
118 
119 

1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

2 44 - 
1 57 
5 58 
1 54 
5 53 

64.8 6 270 0.0 
75.1 6 270 0.0 

i i6 
1 60 
1 54 
5 58 
2 48 

71.0 6 270 0.0 
63.3 6 270 0.0 
68.8 6 270 0.0 
80.0 6 270 0.0 
71.7 6 270 0.0 
69.7 6 270 0.0 
65.3 6 270 0.0 

120 
121 

12 122 2 1 1 1 1 54 
12 123 1 1 1 1 0 65 
12 124 2 1 1 1 3 53 
12 125 2 1 1 1 5 53 

76.9 6 270 0.0 
70.4 6 270 0.0 

12 
12 

126 
127 

0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  

1 56 
7 73 
2 55 
5 60 
5 52 
2 48 

65.2 6 270 0.0 
71.1 6 270 0.0 
72.8 6 270 0.0 
72.4 6 270 0.0 
0.0 3 270 0.0 

67.3 3 270 0.0 
0.0 6 270 0.0 

65.8 6 270 0.0 
75.5 6 270 0.0 
73.2 6 270 0.0 
68.3 6 270 0.0 
85.0 6 270 0.0 
73.8 6 270 0.0 
73.8 6 270 0.0 
77.0 6 270 0 . 0  

12 
12 
12 
12 

128 
129 
130 
131 71.7 

7 0 . 4  
70.3 

12 132 2 1 1 1 1 58 
12 133 2 1 1 1 1 56 
12 134 2 1 1 1 3 55 
12 135 2 1 1 1 5 51 
12 136 1 1 1 1 0 58 
12 137 2 1 1 1 5 55 
12 138 2 1 1 1 3 53 
12 139 2 1 1 1 5 53 
12 140 2 1 1 1 3 49 

81.1 
77.8 
72.5 
92.3 
79.3 
78.8 
83.3 

b -  3% 

90.0 86.9 
78.7 72.3 
78.6 72.6 

84.9 
83.5 
88.5 

C 
82.2 76.2 



................................... DATA SUMMARY * * * * W * W * * * * I ~ * * * * * * I * * * * * * * * * * * *  . 
LOC.  * EVENT * WEH * * * 

QUAL. * * MIC * v *  
E *  * T  S *  * US WA WE * 

S w *  * Y  P *  * IP IN I C  * 
I E * G V D E * P E * (1) (2) (3) (4) (5) * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

12 141 
12 142 
12 143 
12 144 
12 145 
12 146 
12 147 
12 148 
12 149 
12 150 
12 151 
12 152 
12 153 
12 154 
12 155 
12 156 
12 157 
12 158 
12 159 
12 160 
12 161 
12 162 
12 163 
12 164 
12 165 
12 166 
12 167 
12 168 
12 169 
12 170 
12 171 
12 172 
12 173 
12 174 
12 175 
12 176 
12 177 
12 178 
12 179 
12 180 
12 181 
12 182 
12 183 
12 184 
12 185 
12 186 
12 187 
12 188 
12 189 
12 190 
12 191 
12 192 
12 193 
12 194 
12 195 
12 196 
12 197 
12 198 
12 199 
12 200 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 f l l  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  

5 56 
1 58 
0 64 
1 66 
2 55 
1 58 
3 53 
5 47 
5 58 
1 63 
4 56 
1 61 
3 48 
5 58 
1 56 
3 56 
1 59 
2 57 
1 65 
4 48 
1 44 
3 51 
0 70 
1 55 
0 65 
1 55 
5 54 
3 49 
3 59 
1 61 
1 64 
0 63 
5 51 
5 56 
1 51 
3 59 
3 55 
5 61 
4 58 
1 66 
5 58 
1 63 
0 60 
1 55 
5 52 
5 53 
5 53 
5 64 
5 61 
5 55 
5 55 
1 58 
1 60 
1 54 
0 55 
5 55 
0 57 
0 35 
5 52 
1 59 

92.4 
73.4 
75.2 
77.9 
77.9 
73.9 
82.3 
84.0 
89.9 
91.8 
85.9 
75.6 
87.9 
84.3 
75.5 
82.2 
74.7 
83.0 
77.7 
96.5 
76.7 
88.6 
87.5 
73.3 
72.9 
72.7 
94.8 
84.4 
91.1 
74.4 
78.0 
73.0 
85.3 
18.0 
72.7 
90.5 
89.6 
83.9 
84.6 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 
-1.0 

86.9 
67.5 
69.4 
72.3 
73.7 
68.5 
76.9 
78.4 
83.9 
85.5 
81.5 
70.1 
83.2 
78.8 
69.5 
77.1 
69.4 
79.6 
71.6 
91.1 
72.0 
83.2 
71.8 
67.4 
67.0 
66.3 
88.8 
79.5 
85.8 
68.9 
72.4 
66.9 
80.1 
82.3 
67.7 
85.0 
85.3 
78.8 
79.2 
72.5 
87 - 2  
72.4 
69.0 
70.9 
80.2 
85.9 
76.4 
86.2 
85.1 
83.8 
82.6 
69.9 
69.8 
69.6 
65.9 
79.7 
69.2 
64.0 
81.6 
72.4 

87.5 
67.8 
69.4 
72.0 
74.3 
69.1 
76.3 
78.6 
83.7 
85.5 

70.1 
82.4 
78.8 
69.9 
77.0 
69.4 
79.0 
71.9 
90.7 
71.7 
82.1 
82.1 
67.7 
67.3 
67.4 
89.9 
79.1 
85.3 
69.4 
72.8 
67.7 
79.9 
81.8 
67.6 
84.2 
84.4 
78.4 
79.7 
72.4 
87.5 
72.2 
61). 9 
71.9 
79.3 
85.4 
76.1 
85.4 
85.4 
83.0 
82.0 
70.1 
69.9 
69.7 
66.2 
79.8 
69.7 
63.8 
81.2 
71.7 

80.6 

79.6 
61.6 
62.6 
66.0 
68.4 
62.9 
69.5 
70.9 
76.9 
79.3 
75.7 
64.3 
77.2 
72.3 
62.2 
69.4 
62.7 
73.7 
65.0 
83.9 
66.9 
75.4 
75.3 
61.7 
61.2 
60.3 
82.7 
72.2 
79.1 
62.9 
65.1 
61.1 
73.5 
75.0 
62.2 
77.9 
78.7 
72.4 
75.2 
66.5 
79.6 
66.0 
62.9 
64.1 
-1.0 
80.3 
69.5 
79.5 
77.3 
77.1 
76.0 
63.6 
63.4 
63.5 
59.2 
72.2 
61.5 
58.3 
74.4 
66.6 

81.1 
63.5 
64.9 
67.4 
70.5 
64.1 
72.5 
72.5 
78.5 
80.0 
77.6 
64.8 
77.1 
74.0 
64.7 
72.2 
65.5 
76.0 
67.6 
84.8 
68,O 
77.5 
77.3 
62.8 
63.3 
62.8 
83.0 
74.4 
80.7 
64.4 
67.4 
62.1 
74.8 
75.9 
63.1 
79.5 
79.9 
73.3 
76.0 
68.3 
81.2 
67.7 
65.4 
66.1 
-1.0 
81.9 
72.0 
-1.0 

78.7 
77.1 
65.8 
64.4 
63.9 
60.6 
74.8 
64.9 
59.8 
76.8 
67.3 

78.9 

6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 270 0.0 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 '290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
6 290 3.1 
3 260 -.8 
3 260 -.8 
3 260 -.8 
3 260 -.8 
3 260 -.8 
6 270 0.0 

2/ 9/83 
2/ 9/83 
2/ 9/83 
2/ 9/83 
21 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 
2/ 9/83 
21 9/83 
21 9/83 - 
2/ 9/83 
2/ 9/83 
21 9/83 
21 9/83 
2/ 9/83 

2/ 9/83 
2/ 9/83 
2/ 9/83 
21 9/83 
21 9/83 
2 1  9/83 
2/ 9/83 
2 1  9/83 
2/ 9/83 

21 9/83 . 
21 9/83 
2/ 9/83 
2/ 9/83 
22 9/83 
2/ 9183 
2/ 9/83 
2f 9/83 
2 1  9/83 
21 9/83 
21 9/83 
2/ 9/83 
2/ 9/83 
21 9/83 
2/ 9/83 

2/ 9/83 
21 9/83 
21 9/83 
21 9/83 
21 9/83 
21 9/83 
2/ 9/83 
2/ 9/83 
21 9/83 
2/ 9/83 
2/ 9/83 
21 9/83 
2/ 9/83 
21 9/83 

21 9/83 

21 9/83 

21 9/83 
21 9/83 

21 9/83 

c-33 



**Y***II~************************** DATA SUMMARY fY*** * * * * * * * l * l * * * * * * * * * * * * * * * * *  
LOC. * EVENT VEH * * * 

QUAL. * * MIC * v *  
E *  * T  S *  * WS WA WE * s v *  * Y  P *  * I P  IN I C  * 

I E * G V D E * P E * (1) (2) (3) (4) (5) * NE NG NT * 
T N g L E / N r E  E *  5 5 10 5 10 * DE DL DO * 
E T E R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
14 
14 
14 
14 
14 
1 4  
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
16 
14 
14 
14 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4 0  
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

58 

2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

5 56 
1 61 
3 52 
5 62 
5 60 
§ 61 
5 52 
5 62 
5 67 
5 68 
1 67 
3 64 
5 57 
3 58 
1 59 
5 51 
0 64 
0 59 
5 55 
5 57 
5 66 
0 48 
5 57 
5 66 
1 58 
5 61 
5 55 
5 61 
5 64 
7 54 
5 59 
3 55 
5 57 
5 57 
5 53 
2 59 
5 62 
2 53 
5 60 
5 55 
0 54 
3 55 
5 62 
0 60 
5 58 
5 57 
5 64 
5 61 
5 61 
1 55 
1 4 8  
1 56 
5 57 
5 58 
5 56 
5 57 
2 55 
5 53 
4 61 
0 66 
4 51 
1 57 
2 59 
5 50 
2 53 
1 62 
1 54 
4 62 
2 63 
1 71 

92.8 87.4 77.7 
83.0 77.5 77.7 
90.4 86.1 85.8 
91.9 86-2 86.0 
90.9 86.2 85.8 
89.8 84.6 84.7 
88.7 84.5 83.5 
89-1 84 .0  83.6 
95.1 90.1 90.5 
93.6 87.8 87.7 
82.7 77.1 77.4 
86.4 81.5 81.0 
91.8 86.1 85.9 
87.5 82.2 81.6 
80.9 75.9 75.5 
86.2 81.2 80-7 
83.9 79.4 98.4 
80.7 76.2 76.2 
90.9 85.2 85-1 
90.5 85.3 85.6 
90.5 85.8 85.3 
78.1 73.7 73.4 

92.1 86.9 86.9 
89.5 84.2 84 .5  

85.1 80.0 79.8 
89.6 84.3 84.2 
87.3 82.0 81.9 

91.2 86.1 85-8 
78.9 74.1 74.3 
90.6 85.5 85.0 
90.7 85.7 85.5 
90.0 84.7 84.9 
-1.0 92.0 -1.0 
89.9 84.6 84,4 
86.1 80.3 80.3 
90.3 85.7 85.6 
89.1 83.9 83.3 
90.4 85.8 85.1 
90.8 85.2 85*1 
81.0 76.4 76.9 
92.2 87.6 86.6 
90.9 85.2 85.3 
81.8 76.3 77.1 
92.2 86.6 8 b - 8  
89.4 83.6 83.9 
90.0 84.4 84.6 
89.3 84.0 83.9 
95.1 89.5 89.4 
78.2 73.9 73.9 

82.6 78.3 77.7 
90.8 85.6 85.3 
91.5 85.3 85.8 
90.5 85.5  84.6 
89.9 85.6 84.3 

88.2 84.0 83.5 

9i.a 86.1 86.4 

80.3 74.8 74.7 

84.3 79.1 78.0 

88.4 83.5 82.7 
82.2 76.5 77.0 
89.0 83.3 83.2 
83.7 77.5 78.1 
87.7 83.5 82.1 
87.5 82.7 <82.1 

81.4 76.5 77.0 
82.6 77.1 76.8 
93.6 88.8 88.0 
85.8 80.7 80.2 
86.8 81.4 81.3 

83.1) 80.0 79.2 

c-34 

0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 - 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  

0 .0  
0 . 0  
0 .0  
0 . 0  
0 - 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 - 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 - 0  
0 . 0  
Q.0 
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 - 0  
0.0 
0 .0  
0 . 0  
0.0 
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  

3 60 2.3 
3 60 2.3 
3 60 2.3 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 60 0.0 
0 90 0.0 
0 90 0.0 
0 90 0.0 
0 90 0.0 
0 90 0 . 0  
0 90 0.0, 
0 90 0.0 
0 90 0.0 
0 90 0.0 
0 90 0 - 0  
3 270 0.0 
3 270 0.0  
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
0 90 0.0 
0 90 0.0 
0 90 0.0 
0 90 0.0 
0 90 0.0 
0 9Q 0.0 
0 90 0.0 
0 90 0.0 
0 90 0.0 
0 90 0.0 
0 90 0.0 

2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
21 11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 

21 11/83 
2/11/83 
2/11/83 

2f 11/83 
2/11/83 

2f 11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
21 11/83 
2f 11/83 
211 1/83 
2/11/83 
2f 11/83 
2f 11/83 
2/11/13 
2/31/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 

2/11/83 
2/11/83 
2/11/83 
2f 11/83 

2f 11/83 
2/11/83 
2/11/83 

211 1/83 
2/11/83 
2/11/83 
2/11/83 
2f 11/83 
2/11/83 
2/11/83 

2/ii/a3 

2/ii/a3 

2/ii/a3 

2/ii/a3 
2/ii/a3 

2/ii/a3 

21 iiia3 

2/11/83 
2/ 11/83 
2/ii/a3 
2/11/83 
2/11/83 
2/11/83 
211 1/83 



14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
1 4  
14 
14 
14 
14 
14 
14 
1 4  
14 
14 
14 
14 
14 
14 
14 
14 
14 
1 4  
14 
14 
14 
14 
14 
14 
14 
1 4  
14 
14 
14 
14 
14 
14 
1 4  
14 
1 4  
1 4  
14 
14 
14 
14  
14 
14 
14 
14 
14 
14 

7 1  
7 2  
73 
74  
75 
76  
77 
78 
79 
80 
8 1  
82 
83 
84 
85 
86 
87 
88 
89 
9 0  
9 1  
92 
93 
94 
95 
96 
97 
98 
99  

1 0 0  
1 0 1  
102 
103 
104 
105 
106 
107 
108 
1 0 9  
1 1 0  
111 
112 
113 
114 
115 
116  
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
1 3 1  
132 
133 
134 
135 
136 
137 
138 
139 
1 4 0  

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 0 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

5 63 
5 62 
5 63 
5 6 0  
5 6 9  
5 55 
1 55 
1 65 
3 50 
5 58 
1 63 
5 65 
5 60 
5 53 
5 6 1  
0 6 0  
5 58 
5 53 
0 56 
5 54 
5 64 
5 58 
5 59 
5 6 0  
0 56 
5 49 
5 5 1  
5 6 1  
3 57 
5 64 
5 65 
5 62 
5 5 1  
5 59 
5 60 
5 55 
5 58 
5 55 
5 55 
4 56 
1 46 
5 62 
5 63 
0 58 
5 64 
5 58 
3 63 
5 54 
5 52 
5 56 
5 64 
0 57 
3 56 
5 6 1  
5 59 
0 58 
5 57 
1 58 
1 53 
1 58 
5 6 0  
5 58 
2 6 1  
1 57 
7 6 1  
2 48 
5 52 
5 57 
5 58 
5 55 

90.7 
91.0  
91.7 
89.8 
9 1 . 9  
87.0 
82.0 
83.6 
88.7 
91.2 
87.4 
91.6 
91.0  
85.1 
92.7 
78.3 
89.3 
90.3 
78.2 
90.0 
92.0 
89.8 
89.0 
85.8 
79.2 
85.4 
88.2 
93.4 
87 -8  
94.6 
91.8 
89.3 
87.0 
88.5 
88.1 
90.2 
88.4 
90 .7  
90.6 
89.0 
79.6 
93.7 
92.4 
79.7 
92.9 
88.6 
91.2 
9 0 . 1  
88.9 
90.8 
9 0 . 1  
80.2 
86.8 
90.8 
92.2 
80.0 
89.2 
82.0 
82.9 
81.6 
9 0 . 1  
89.9 
85.3 
8 0 . 9  
91 .0  
84.3 
87.3 
89.6 
85.8 
87.0 

86.0 85.4 
86.3 85.8 
85.9 85.9 
84.4 84.5 
86.6 86.3 
81.7 81.6 
76.8 76.6 
78.4 78.2 
82.7 82.8 
85.8 85.7 
81.9 81.7 
87.4 86.7 
85.8 85.7 
79.9 80.2 
86.1 86.9 
73.4 73.4 
83.7 83.5 
85.5 85.1 
72.5 72.3 
84.4 8+.3 
87.2 87.2 
85.1 84.4 
8 3 . 4  83.3 
80.4 80.0 
75.1 74.9 
80.6 80 .1  
83.1 82.6 
89.7 89 .1  
82.8 82.6 
89.3 89.6 
87.1 86.7 
85.0 85.1 
82.8 82.0 
83.7 83.6 
83.0 82.6 
84.8 84.5 
82.9 83.2 
85.9 85.4 
85.0 84.9 
84.4 84.4 
74.9 74.7 
88.4 88.7 
87.0 87.2 
74.8 75.0 
87.7 87.7 
84.1 83.6 
85.5 85.2 
83.9 84.3 
84.7 84.9 
85.5 85.9 
83.9 84.5 
75.2 75.5 
81.8 81.9 
85.2 85.1 
86.7 87.8 
75.4 75.4 
84.3 83.8 
77.5 78.0 
77.1 77.0 
76.5 76.5 
84.0 83.8 
85.5 84.9 
80 .1  79.4 
76 .3  75.7 
85.8 86 .1  
78.9 78.8 
82.4 82.4 
84.2 84.2 
80.8 80.5 
82.1  82.2 
c- 3s 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0.0 
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0.0 
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0.0 
0 .0  
0 .0  
0 .0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 0  0 . 0  
90  0 . 0  
90  0 . 0  
90 0 . 0  
90  0 . 0  
90  0 . 0  
90 0 .0  
90  0,O 
90 0 .0  
90  0 .0  
90  0 .0  
90 0 . 0  
90 0 . 0  
90 0 . 0  
90 0 . 0  
90 0 . 0  
90 0 . 0  
90  0 .0  
90 0 . 0  
90 0 . 0  
90  0 .0  
90 0 .0  
90 0 .0  
90 0 .0  
90 0 .0  
90 0 .0  
90  0 .0  
90 0 .0  
90 0.0 
90  0 .0  
90  0 . 0  
90 0 . 0  
90 0 .0  
90 0 .0  
90 0 .0  
90 0 . 0  
90 0 .0  
90 0.0 
90 0 .0  
90  0 . 0  
90  0 . 0  
90 0 . 0  
90 0 .0  
90  0 .0  
90 0 . 0  
90  0 . 0  
90  0 .0  
90  0 . 0  
90  0 . 0  
90 0 . 0  
90 0 . 0  
90 0 .0  
90 0 .0  
90  0 .0  
90  0 . 0  
70  0.0 
70 0 . 0  
7 0  0 . 0  
70 0 . 0  
70 0 . 0  
70 0.0  
70 0 . 0  
7 0  0 . 0  
70  0 . 0  
7 0  0 . 0  
70 0 .0  
70 0 . 0  
70 0 . 0  
70  0 . 0  
7 0  0 . 0  

2/11/83 
2/11/83 
2/11/83 
2 1  1 118 3 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
211 1/83 
211 1/83 
2/11/83 
2/11/83 
2/11/83 
2/ 11/83 
2/11/83 
2/11/83 
2/11/83 
2 1  11/83 
2/11/83 
2 1  1118 3 
2/11/83 
2/11/83 
2/11/83 
2/ 11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/ 11/83 
2/ 11/83 
2/11/83 
2 1  11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
211 1/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2 1  11/83 
211 1/83 
2/11/83 
2/11/83 
2/11/83 
211 1/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
211 1/83 
2 1  11/83 
2/11/83 
2/f1/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 
2 1  11/83 
2/11/83 
2/11/83 
2/11/83 
2/11/83 



*******Y*wwwIw****w********~***~~** DATA SUMMARY *****fW**W****Y***************** 
LOC. * EVENT * VEH 36 x 

M QUAL. * * MIC 36 v *  
E X  M T  S *  * WS WA WE * 

S v *  * Y  P *  * I P  I N  I C  * 
I E * G V D E * P E M (1) (2) (3) (4) (5) * NE NG NT * 
T N * L E / N * E  E *  5 5 1 0  5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
14 141 
14 142 
14 143 
14 144 
14 145 
14 146 
14 147 
14 148 
14 149 
14 150 
14 151 
14 152 
14 153 
14 154 
14 155 
14 156 
14 157 
14 158 
14 159 
14 160 
14 161 
14 162 
14 163 
i4 164 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  

5 62 
5 53 
0 58 
2 62 
5 63 
1 51 
1 61 
1 63 
5 65 
0 61 
1 63 
5 59 
2 58 
4 53 
7 60 
2 64 
5 59 
1 65 
5 61 
5 60 
1 58 
5 63 
2 56 
5 63 

89.1 83.0 
86.3 80.6 
79.1 74.5 
89.6 84.4 
91.1 85.7 
87.0 81.7 
82.2 76.S 
82.6 78.1 
92.5 87.0 
80.6 75.9. 
80.5 75.5 
92.5 87.1 
86.4 81.0 
84.5 78.9 
77.3 72.5 
87.6 02.2 
91.9 86.2 
82.7 76.7 

92.0 87.0 
81.3 76.0 
92.8 87.2 
85.9 81.5 
90.5 85.6 

93.8 80.1 

83.8 
80.4 
74.3 
84.0 
85.2 
82.0 
76.5 
77.5 
87.7 
76.0 
75.3 
87.2 
80.4 
78.6 
72.4 
81.8 
86.9 
77.4 
87.9 
86.8 
76.0 
17.9 
80.4 
86.2 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0 .0  
0.0 
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0.0 

0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0 .  
0 .0  
0 .0  
0 .0  
0 . 0  
0.0 
0 .0  
0 .0  
0.0 
0 .0  

0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 
0 70 0.0 

2/11/03 

2/11/03 
21 11/03 
2/11/03 

2/11/03 
2/11/03 
2/11/03 

2/11/03 
2/11/03 

2/11/03 
2/11/03 
2/11/03 
2/11/03 

21 11/03 

2/ 11/83 
2/11/83 
2/11/83 

2/11/83 
2/11/83 
2/11/83 

21 11/83 

2/11/83 

2/11/83 
2/11/83 



T N * L E / N * E  E X  5 5 10 5 10 * DE DL DO * 
E T * R H L V *  DBA * D E R * DATE 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40  
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6 0  
61 
62 
63 
6 4  
65 
6 6  
67 
68 
6 9  
7 0  

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
0 1 0 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
1 1 1 1  
0 0 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

2 61 
1 63 
5 52 
5 53 
5 6 2  
5 6 2  
5 61 
5 62 
5 66 
1 53 
2 65 
4 64 
1 60 
5 61 
5 60  
1 55 
2 61 
5 61 
5 59 
2 51 
5 70 
5 54  
2 62 
7 57 
2 59 
5 56 
5 63 
5 63 
5 57 
5 60 
5 6 0  
5 60 
5 61 
5 62 
5 61 
2 6 1  
5 57 
5 58 
5 62 
5 6 0  
5 63 
5 6 0  
5 6 0  
5 57 
5 62 
5 48 
5 57 
5 59 
5 59 
5 63 
5 6 2  
2 61 
5 62 
5 45 
5 60 
5 6 0  
5 63 
5 67 
5 54 
5 7 0  
5 63 
5 59 
3 54 
4 57 
2 58 
5 61 
3 59 
5 66 
5 54 
5 61 

86.6 
80 .3  
8 8 . 2  
90.2 
91.4 
91.1  
89 .9  
93.3 
90.3  
74 .9  
90.4 
93.2 
83 .9  
90.1 
8 9 . 0  
8 0 . 8  
88.9  
93.9 
87 .8  
84.0  
99.6 
86.1  
90.1  
86.2 
87 .3  
87 .8  
91.0 

101.6 
8 7 . 2  
89 .4  
93.4 
90.0 
8 9 . 4  
89 .8  
88.2 
8 7 . 9  
90.1 
88.6  
8 9 . 9  
92.2 
91.0 
88.3 
89.4  
90.4 
90.0 
89 .3  
92.1 
89 .4  
90.7 
91 .2  
87.7  
89.7  
91.5 
84.7  
83 .8  
91.6 

89.6 
93.5 
88.0  
90.2 
92.1  
90.2  
82.7 
95.1  
93 .3  
90.4 
87.0  
99.8 

(59.8 
102.0  

79.6  
7 4 . 1  
8 0 . 4  
82 .4  
84 .6  

81 .8  

8 3 . 4  
68.6 
8 4 . 3  
8 5 . 3  
76.7  
83 .4  
8 1 . 8  
74 .4  
81.6  
87 .5  
80.5  
77 .2  
91.9 
78 .8  
8 2 . 2  
78.5  
80.8 
80 .6  
84.0  
95.1 
79.9  
82 .6  
8 7 . 2  
81 .8  
82.2  
82 .0  
81 .4  
80 .1  
82 .8  
8 2 . 2  
82.6  
8 5 . 5  
83.6  
82.0  
81-3 
83 .3  
82.4  
82 .1  
8 5 . 2  
82 .5  
84.1  
8 4 . 2  
80.7 
8 2 . 0  
8 4 . 3  
78.7  
78.0 
84.6 
83.0  
96.6 
8 2 . 2  
86 .4  
80 .9  
83.7 
84.7  
83.7 
7 8 . 2  

85.8  
83.6 
80 .1  
91.2 c-3 

8 3 . 8  

85.7  

a 9 . 9  

8 0 . 0  
74.6 
81.8  
83.7  
85.8 
8 5 . 2  
83 .6  
8 7 . 2  
8 4 . 8  
70 .3  
7 7 . 4  
86 .9  
78.0 
8 3 . 8  
82.8 
75.7 
8 2 . 3  
8 7 . 9  
81 .0  

93.3 
8 0 . 2  
8 3 . 2  
79 .9  
81 .5  
81.7  
-1.0 
94.0 
81 .0  
83 .9  
8 7 . 9  
- 1.0  
8 3 . 1  
8 3 . 2  
82.6  
81 .4  
8 4 . 3  
83 .2  
83.6  
86 .6  
84 .9  
82.7  
82.6 
84 .5  
84.0 

83 .8  
84.6  
8 5 . 5  
81.8 
- 1.0 

79.6 
79.6 
85.9  
84 .0  
97.4 
8 3 . 4  

8 4 . 4  
85.4  
84.9  

90.3  
8 6 . 9  
84.3  
8 1 . 1  
93.3 

78 .4  

8 3 . 1  
85.7 

1 5 . 4  

86 .9  
82.0 

78.a 

17 

71.7 
6 6 . 0  
73 .2  
75 .3  
77.6 
-1.0 
74.7 
78.4  
7 7 . 2  
65.7 
- 1.0 
79.0 
68 .8  
76.1  
75.0 
67.2  
75 .4  

73 .8  
70 .9  
84 .5  
72.0 
74 .8  
71.8 
74 .8  
73.4  
- 1.0 
85 .2  
73.1  
74 .8  
80.5 
75.7 
74.7  
74.7 
74 .3  
7 2 . 3  
75.7  
76.0 
74 .9  
78.4  
76.3  
73.8  
73.7  
76.3  
74.9 
75 .4  
77 .3  
76.0 
77 .1  

73.6 
- 1 . 0  
76 .3  
71.5 
72 .4  
7 7 . 1  
75.8 
88.7  
75.5  
8 0 . 8  
74.3  
76 .4  
77 .4  
7 6 . 2  
7 0 . 0  

77 .2  
76 .3  
- 1.0  
8 4 . 3  

ao.7 

76 .a 

8 3 . 8  

73.2  
6 9 . 2  
74 .7  
76 .4  

- 1.0 
7 6 . 2  
80.1  
78.0 
67.2  
-1.0 
79.5  
71 .4  
77.0 
76.0 
7 0 . 2  
76 .3  
82.3 
74.0  
73 .1  
8 6 . 2  
73.6  
75 .8  
73.5  
76.5  
75.4 
- 1.0  
87 .0  
7 4 . 4  
76 .5  
81 .1  
76.7 
76 .2  
- 1.0 
75 .8  
73 .9  
77.0  
77 .3  
76.9  
7 9 . 9  
78 .5  
75 .5  
75 .3  
77.7  
76 .8  
76 .4  
78.2  
77 .3  
77.7 
78 .5  
74 .8  
-1.0 
79.0  
73 .5  
73.9  
78 .5  
7 7 . 3  
89 .5  
78.3  
80.7  
75 .2  
77 .8  
79.1  
7 8 . 2  
74.0 
84.0  
79 .5  
78 .4  
- 1.0 
85 .5  

7a .9  

3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
3 2 7 0  0 . 0  
0 130 0 . 0  
0 130 0 . 0  
0 130 0 . 0  
0 '  130 0 . 0  
0 130 0 . 0  
0 130 0 . 0  
0 130 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
3 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 -270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  
0 240 0 . 0  

2/15/83 
21  15/83 
2/ 15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
21  15/83 
2/15/83 
21 15/83 
21 15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
21 1518 3 
21 15/83 
2/15/83 

2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/ 1518 3 

2/ 15/8 3 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/ 15/83 
2/15/83 
2/15/83 
2/15/83 
21  15/8 3 

2/15/83 
2/15/83 
2/ 15/8 3 
2/15/83 
2/ 15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
211518 3 
2/15/83 21  15/8 3 

2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 

2 m / a 3  

2/ i s/a 3 

2/15/a3 



w***~*~****~wIIIIIwI*************** DATA SUMMARY *********Wll******************** 
LOC. * EVENT * VEH % * * * QUAL. * * M I  C * v *  

E *  * T  S *  * WS WA WE * 
S v *  * Y  P *  * IP IN IC * 
I E * G V D E * P E * (1) (2) (3) (4) (5) * ME . NG NT * 
T N * L E / N * E  E *  5 ’  5 10 5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

913 

110 
111 

15 113 
15 114 
15 115 
15 116 
15 117 
15 118 
15 119 
15 120 
15 121 
15 122 
15 123 
15 124 
15 125 
15 126 
15 127 
15 128 
15 129 
15 130 
15 131 
15 132 
15 133 
15 134 
15 135 
15 136 
15 137 
15 138 
15 139 
15 140 

is 112 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 :  
2 1 1 1  
1 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

5 67 
2 58 
3 47 
1 63 
5 62 
5 55 
7 61 
5 ‘59 
5 62 
2 62 
5 65 
5 65 
5 55 
5 60 
0 64 
5 60 
3 55 
5 58 
5 55 
4 60 
3 63 
5 60 
5 61 
5 58 
5 56 
5 61 
5 64 
0 59 
5 54 
2 59 
4 65 
7 60 
2 61 

5 57 
2 59 
5 56 
2 57 
5 62 
5 51 
3 57 
3 61 
3 6 4  
5 60 
3 67 
2 51 
2 63 
5 62 
5 68 
5 54 
5 60 
3 60 
3 61 
2 50 
5 61 
5 57 
2 62 
3 64 
2 57 
2 56 
5 59 
4 58 
2 55 
5 55 
2 60 
5 59 
5 55 
4 63 
5 47 
5 61 

4 5a 

96.2 88.7 
85.3 78.0 
86.4 79.0 
77.9 71.5 
93.8 86.6 
88.7 81.6 
86.7 80.1 
88.1 81.0 
90.7 83.1 
88.9 80.6 
92.3 85-3 
95.5 88.0 
85.0 79.2 

78.9 72.2 
88.8 81.2 
95.2 89.4 

87.3 81.0 
90.1 82.8 
93.0 87.1 
93.7 87.1 
86.0 79.4 
92.7 85.3 

91.8 85.8 
78.7 72.1 
88.2 80.8 
82.2 76.3 

89.5 a2.7 

93.5 8a.4 
92.6 a6.7 

93.9 85.a 

92.0 84.5 
8a.o 80.7 
a6.5 79-2 
89.5 81.8 
90.0 83.3 
87.1 79.0 
85.9 79.3 
85.7 79.7 
89.7 82.5 
86.5 79.6 
88.8 81.6 

88-1 80.5 

93.4 85.2 

a9-i 82.2 

91.4 84.4 

87.3 79.1 
90.0 82.9 
94.5 87.2 
93.9 86.3 
89.9 83.1 
88.4 80.7 

85.4 79.4 
92.6 85.4 

89.9 83.2 
93.4 87.3 

91.8 83.8 
94.a a9.0 

8a.i 80.9 

a6.1 79.4 
85.0 7a.4 
90.6 82.a 
86.8 79.9 
87.8 80.1 
87 .6  7 9 . 9  
89.0 82.1 
88.9 81.8 
88.6 83.3 
90.1 82.8 
89.0 81.0 
92.9 85.9 
C-38 

90.1 

80.4 
73-7 
88.0 
83.2 
71.1 

82.9 
86.0 
89.7 
80.1 

73.9 
82.6 
88.5 
87.4 
87.4 
82.4 

87.1 
88.2 
80.5 
86.5 
87.2 
86.1 
73.0 
82.3 
77.2 
85’. 7 

83.1 
84.5 

79.8 
80.1 
83.5 
80.6 
82.2 

81.8 
86.6 
87.1 
80.9 
83.0 

87.6 
83.9 
82.1 
84.7 
89.5 
79.2 
86.0 
82.1 

87.5 

70.9 

a2.4 
84.6 

83 .a 

83.a 

ai.3 
ao.6 

8o.a 

a2.8 

8a.i 

84.a 

80.5 
7a.a 
83.a 
80.8 
81.4 

82.9 
82.9 
85.3 
84.5 
82.5 

81.6 

87.0 

81.3 
70.5 
72.2 
64.3 
79.7 
75.1 
70.0 
74.7 
76.2 
73.9 
78.4 
80.3 
73.4 
75.6 
65.3 
73.8 

83.1 
79.6 
75.2 
75.4 

72.3 
78.1 
78.5 
78.4 
64.5 
74.8 
69.5 
77.7 
73.2 
73.4 
74.3 
76.8 
72.0 
73.2 
74.5 
74.6 
73.3 
76.2 
75.0 
73.6 
77.7 
77.8 
73.4 
76.5 

78.7 
76; 4 
73.5 
77.5 
83.2 
71.0 

73.3 
75.6 
80.2 
72.9 
71.9 
-1.0 
72.6 
73.5 
73.2 
75.2 
74.4 
75.8 
76.1 
74.4 
78.1 

a3.0 

a0.5 
ao.0 

ao.0 

70.4 

82.5 
72.3 
73.7 
68.0 
80.5 
76.5 
72.7 
75.8 
77.6 
75.7 
79.1 

75.9 
77.0 
67.6 
75.4 
82.3 
82.6 
82.5 
76.3 
76.4 

81.2 
74.3 
79.5 
79.3 
79.4 
67.2 
76,O 
71.7 

75.1 
74.6 
75.8 
78.1 
74.2 
74.9 
75.4 
76.5 
74.8 
76.1 
76.4 
75.4 
79.6 
79.5 
75.5 
77.0 
81.4 
80.4 
76.9 
75.3 
77.6 
83.4 
73.6 
79.2 
74.9 
77.8 
80.8 
73.7 
72.8 
-1.0 
74.1 
74.9 
7 4 . 2  
76.2 
76.1 
78.1 
77.4 
75.5 
79.9 

a2.1 

01.2 

7a.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 4 0  0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0,O 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0,O 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 
260 0.0 
240 0.0 
240 0.0 
240 0.0 
240 0.0 

0 0.0 
0 0 .0  
0 0 .0  
0 0 .0  
0 0 .0  
0 0 .0  
0 0.0 
0 0.0 
0 0 .0  
0 0 .0  
0 0.0 
0 0 .0  

0 0.0 
0 0 .0  
0 0 .0  
0 0 . 0  
0 0 .0  
0 0 . 0  
0 0 .0  
0 0.0 
0 0 .0  
0 0 . 0  
0 0 .0  
0 0 . 0  
0 0 . 0  
0 0 . 0  
0 0.0 
0 0 .0  
0 0 .0  

0 0 .0  
0 0 .0  

0 0 0 .0  0 .0  

0 0 0 . 0  0 .0  

2/15/83 
2/15/83 
2/15/83 
2/15/83 

21 15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
21 15/8 3 
2/15/83 
21 15/83 
2/ 15/83 

21 15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/ 1518 3 
2/15/83 

2/15/83 
2/15/83 
2/15/83 
2/15/83 

2/15/83 
2/15/83 

2/15/83 
2/15/83 
2/15/83 2/ 1518 3 

21 15/83 
2/ 1 W 8  3 

2/15/83 
2/15/83 
2/15/83 

2/15/83 
21 15/83 
2/15/83 

2/15/83 
21 151 83 
2/15/83 

21 15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 

2 r w a 3  

2/is/a3 
2/is/a3 

2/i5/a3 

2/15/a3 

2/15/a3 

2/15/83 

2/15/a3 

2/15/a3 

2/is/a3 



**~i i i i ** f i ************************  DATA SUMMARY ****f***Y****YfX**WW************ 
LOC. * EVENT *,VEH * * Y * QUAL. * * M I C  * V *  

E *  X T  S *  * US WA WE * 
S v *  * Y  P *  * IP I N  I C  * 
I E * G V D E * P E * (1) (2) (3) (4) (5) * NE NG NT * 
1 N * L E / N * E  E *  5 5 10 5 10 * DE DL DO x 
E T * R H L V *  D *  DBA * D E R * DATE 

*************************************************************************x******* 
X*I*l******l********************************************************************* 
15 141 0 0 1 1 2 54 82.6 75.6 76.5 70.6 71.6 0 0 0.0 2/15/83 
15 142 0 1 1 1 2 59 87.0 79.1 80.5 73.0 74.5 0 0 0.0 2/15/83 
15 143 2 1 1 1 5 50 92.8 85.5 86.2 78.7 79.4 0 0 0.0 2/15/83 
15 144 2 1 1 1 5 61 93.1 86.0 87.1 78.5 80.0 0 0 0.0 2/15/83 
15 145 0 1 1 1 2 39 86.1 79.2 80.1 72.3 74.2 0 0 0.0 2/15/83 
15 146 2 1 1 1 2 64 89.3 81.4 83.1 74.1 75.4 0 0 0.0 2/15/83 
15 147 2 1 1 1 2 55 85.9 79.0 79.0 72.3 73.1 0 0 0.0 2/15/83 
15 148 2 1 1 1 5 62 91.4 84.2 85.2 77.8 78.6 0 0 0.0 2/15/83 
15 149 1 1 1 1 3 52 84.8 78.8 79.3 73.1 74.4 0 0 0.0 2/15/83 
15 150 2 1 1 1 2 62 91.3 84.7 84.8 76.2 78.2 0 0 0.0 2/15/83 
15 151 2 1 1 1 2 65 89.6 82.6 83.5 75.3 77.5 3 30 3.9 2/15/83 
15 152 2 1 1 1 3 57 89.5 82.3 83.2 75.6 76.4 3 30 3.9 2/15/83 
15 153 2 1 1 1 5 62 90.4 82.5 -1.0 -1.0 -1.0 3 30 3.9 2/15/83 
15 154 0 1 1 1 2 56 86.2 79.7 80.2 74.1 74.9 3 30 3-9 2/15/83 
15 155 2 1 1 1 4 58 89.7 82.1 83.5 74.9 76.3 3 30 3.9 2/15/83 
15 156 2 1 1 1 5 61 91.3 84.8 85.5 78.3 -1.0 3 30 3.9 2/15/83 
15 157 2 1 1 1 4 60 89.7 82.6 83.6 75.9 76.5 3 30 3.9 2/a5/83 
15 158 2 1 1 1 2 59 86.5 79.8 80.3 73.0 71.1 3 30 3.9 2/15/83 
15 159 2 1 1 1 2 57 87.4 80.9 81.2 74.7 76.2, 3 30 3.9 2/15/83 
15 160 2 1 1 1 5 56 86.6 79.5 -1.0 70.3 70.0 3 30 3.9 2/15/83 
15 161 2 1 1 1 2 62 88.6 81.5 81.7 74.5 74.8 3 30 3.9 2/15/83 
15 162 2 1 1 1 5 59 89.6 82.0 83.4 75.2 76.5 3 30 3.9 2/15/83 
15 163 2 1 1 1 4 59 88.9 82.2 73.9 72.1 73.2 3 30 3.9 2/15/83 
15 164 2 1 1 1 2 57 86.1 79.5 81.2 73.5 74.1 3 30 3.9 2/15/83 
15 165 0 1 1 1 1 63 81.0 73.2 75.2 67.2 69.4 3 30 3.9 2/15/83 
15 166 2 1 1 1 5 57 87.5 80.9 81.6 73.7 75.5 3 30 3.9 2/15/83 
15 167 2 1 1 1 2 60 85.8 77.6 78.8 71.3 72.5 3 30 3.9 2/15/83 
15 168 2 1 1 1 1 64 81.5 74.8 75.7 66.5 69.4 3 30 3.9 2/15/83 
15 169 2 1 1 1 5 46 89.0 83.0 83.4 76.3 76.3 3 30 3.9 2/15/83 
15 170 2 1 1 1 5 56 90.1 82.4 83.6 75.5 76.9 3 30 3.9 2/15/83 
15 171 2 1 1 1 5 50 87.1 79.6 80.7 72.0 73.4 3 30 3.9 2/15/83 
15 172 2 1 1 1 2 60 90.2 82.9 83.5 77.3 77.2 3 30 3.9 2/15/83 
15 173 2 1 1 1 4 63 90.6 83.3 84.2 76.3 77.3 3 30 3.9 2/15/83 
15 174 0 1 1 1 0 46 75.7 69.4 70.3 62.8 65.6 3 30 3.9 2/15/83 
15 175 2 1 1 1 5 59 92.6 85.4 86.3 79.9 79.8 3 30 3.9 2/15/83 
15 176 2 1 1 1 5 68 96.9 89.9 90.4 83.5 84.2 3 30 3.9 2/15/83 
15 177 0 0 0 1 1 63 80.9 74.2 75.2 66.6 68.6 3 30 3.9 2/15/83 
15 178 0 0 0 1 1 64 85.7 77.1 79.9 70.4 72.2 3 30 3.9 2/15/83 
15 179 2 1 1 1 2 59 90.1 82.1 83.5 75.5 76.1 3 30 3.9 2/15/83 
15 180 2 1 1 1 3 50 88i5 81.4 81.8 74.2 75.7 3 30 3.9 2/15/83 
15 181 2 1 1 1 2 61 88.1 79.3 81.1 71.9 73.6 3 30 3.9 2/15/83 
15 182 2 1 1 1 2 58 84.7 77.6 78.9 71.3 72.4 3 30 3.9 2/15/83 
15 183 0 0 1 1 1 55 78.9 74.2 75.4 68.2 70.5 3 30 3.9 2/15/83 
15 184 2 1 1 1 5 58 90.6 83.0 84.2 76.7 78.0 3 30 3.9 2/15/83 
15 185 2 1 1 1 5 60 87.8 82.7 83.7 75.4 76.9 3 30 3.9 2/15/83 
15 186 1 1 1 1 5 60 91.3 84.1 84.8 77.4 79.0 3 30 3.9 2/15/83 

15 188 2 1 1 1 2 63 88.9 81.0 82.7 73.3 76.0 3 60 2.3 2/15/83 
15 189 2 1 1 1 2 68 88.7 81-5 83.1 74.2 75.3 3 60 2.3 2/15/83 
15 190 2 1 1 1 2 62 85.6 78.8 79.4 71.9 73.2 3 60 2.3 2/15/83 
15 191 2 1 1 1 2 61 88.4 81.4 82.2 73.7 75.6 3 60 2.3 2/15/83 
15 192 2 1 1 1 5 67 91.7 84.3 84.9 76.4 78.5 3 60 2.3 2/15/83 
15 193 2 1 1 1. 2 57 91.0 82.9 84.3 75.7 77.0 3 60 2.3 2/15/83 
15 194 0 0 1 1 0 60 79.9 75.8 76.0 69.0 71.4 3 60 2.3 2/15/83 
15 195 2 1 1 1 2 62 90-8 83.7 '84.5 77.0 77.9 3 60 2.3 2/15/83 
15 196 2 1 1 1 1 5 8  79.0 72.5 73.6 65.0 67.4 3 60 2.3 2/15/83 
15 197 2 1 1 1 5 62 90.0 82.3 83.3 74.5 76.5 3 60 2.3 2/15/83 
15 198 2 1 1 1 5 62 91.1 8 4 . 3  85.7 78.3 78.9 3 60 2.3 2/15/83 
15 199 2 1 1 1 5 57 88.6 81.1 82.7 73.4 75.1 3 60 2.3 2/15/83 
15 200 2 1 1 1 4 53 91.0 83.9 85.0 76.0 77.8 3 60 2.3 2/15/83 
15 201 2 1 1 1 4 55 89.2 81.1 82.5 75.1 75.5 3 60 2.3 2/15/83 
15 202 2 1 1 1 2 52 89.2 80.6 82.5 74.1 75.7 3 60 2.3 2/15/83 
15 203 2 1 1 1 5 59 90.2 83.8 83.8 76.7 78.0 3 60 2.3 2/15/83 
15 204  2 1 1 1 5 61 89.1 82.1 82.7 75.2 72.5 3 60 2.3 2/15/83 
15 205 2 1 1 1 1 63 81.1 76.4 77.2 71.1 72.5 3 60 2.3 2/15/83 
15 206 1 1 1 1 1 5 9  83.2 76-1 77.3 69-8 71.0 3 60 2.3 2/15/83 
15 207 2 1 1 1 5 61 94.4 88.0 88.4 80.7 81.0 3 60 2.3 2/15/83 
15 208 2 1 1 1 3 63 89.4 81.6 82.5 74.7 75.9 3 60 2.3 2/15/83 
15 209 2 1 1 1 5 66 9.3.9 87.2 88.1 80.0 80.4 3 60 2.3 2/15/83 
15 210 2 1 1 1 4 60 91.0 83.0 84.7 76.1 75.0 3 60 2.3 2/15/83 

15 187 I 1 1 1 1 55 79.8 73.6 74.7 6a.o 70.0 3 60 2.3 2/15/83 

c - 39 



I E * G V D E * P E * (1 )  (2) (3)  ( 4 )  (53 16 NE NG NT 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE 

i * * * * * i * f * * i f * W * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
93.5 86.2 8 7 . 4  78.6 79.8 2/15/83 
87.8 80.0 81.4 72.7 74.2 

15 211 
15 212 
15 213 
15 214 
15 215 
15 216 
15 217 
15 218 
15 219 
15 220 
15 221 
15 222 
15 223 
15 224 
15 225 
15 226 
15 227 
15 228 
15 229 
15 230 
15 231 
15 232 
15 233 
15 234 
15 235 
15 236 
15 237 
15 238 
15 239 
15 240 
15 241 
15 242 
15 243 
15 244 
15 245 
15 246 
15 247 
15 248 
15 249 
15 250 

2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  

4 62 
5 54 
5 6 0  
4 59 
4 54 
5 56 
5 62 
5 52 
1 50 
3 61 
2 6 0  
5 63 
5 61 
2 53 
5 59 
5 6 2  
2 49 
2 63 
2 6 0  
2 58 
3 52 
4 62 
1 54 
5 6 0  
3 59 
4 58 
5 61 
5 61 
3 6 0  
1 55 
2 61 
1 54 
5 57 
2 66 
5 57 
5 62 
4 61 
3 57 
5 54 
3 63 

89.1 82.4 83.6 76.0 77.3 
9'0.8 83.2 84.4 76.2 78.0 
89.3 
89.2 
90.7  
89.4 

86.9 
86.2 

87.0 
89.7 
94.9 
84.1 
86.7 
88.3 
87.0 
91.7 
92.4 

88.S 
94.3 
88.1 
89.6 
90 .0  
89.1 
78.7 
87.1 
83.2 
89.6 
88.9 
92.4 
92.9 
87.2 
85.3 
87.3 
91.8 

74.6 

09.a 
93.6 

78.6 

; 81.6 -1.0 
: 82.2 83.2 
' 83.4 86.1 
I 81.8 82.8 
1 68.7 69.3 
1 7 9 . 0  80.1 
! 78.4 8 0 . 0  

i 88.0 88.0 
I 79.9 81.4 
' 81.4 83.4 

I 83.3 83.7 

1 87.9 iM.8 
. . 76.3 77.3 
' 78.5 79.7 
i 80.7 81.3 
I 80.9 74.5 

84.4 85.8 
1 83.1 86.4 
I 71.2 72.7 
1 80.9 82.0 
I 88.4 88.8 

80.9 82.0 
82.7 83.9 
83.1 84.1 
80.7 82.5 
73.9 74.5 
79.9 80.9 

: 75.8 77.3 
82.0 83.4 

I 81.0 82.9 
84.6 86.4 

1 84.3 86.3 
I 7 9 . 9  81.0 

1 81.3 82.7 
84.4 85.1 

I 77.5 70.9 

71.3 72.7 
75.5 77.1 
76.5 7 7 3  
75.2 75.9 
62.6 65.0 
72.5 73.6 
71.8 73.4 
77.2 78.3 
81.2 82.0 
72.3 74.7 
74.5 75.8 
80.9 81.7 
69.4 71.1 
71.0 72.7 
72.9 74.3 
7 0 . 7  74.9 
78.4 79.3 
76.3 77.1 
63.7 66.2 
74.1 75.1 
82.8 82.1 

78.2 78.7 
77.2 78.0 
66.6 67.9 
72.5 73.6 
74.5 76.1 
7 7 . 0  79.2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

6 0  2.3 
6 0  2 .3 
60 2 .3 
60 2 .3  
6 0  2.3 
6 0  2 .3  
6 0  2.3 
6 0  2 .3  
60 2.3 
6 0  2.3 
60 2 - 3  
6 0  2 - 3  
6 0  2 .3 
60 2 . 3  
60 2.3 
6 0  2 .3 
6 0  2 .3 
60 2.3 
6 0  2 .3 
6 0  2 .3  
60 2 .3 
6 0  2 .3  
6 0  2.3 
6 0  2.3 
6 0  2 .3  
6 0  2.3 
6 0  2 .3  
6 0  2.3 
6 0  2 .3  
6 0  2 .3  
60 2.3 
60 2 .3  
60 2 .3  
6 0  2 .3  
6 0  2 .3 
60 2 .3  
6 0  2 .3 
6 0  2.3 
60 2 . 3  
6 0  2.3 

2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/ 15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/ 15/8 3 
2/15/83 
2/15/83 
2/13/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
2/15/83 
21 1518 3 
2/15/83 
2/ 15/83 
2/15/83 
21 1 5 / 8  3 
2/15/83 
2/15/83 
2/ 15/8 3 
21 15/83 
2/15/83 
2 1  15/83 
2/15/83 
2/13/83 
2/15/83 
2/15/83 
2/15/83 
21 lW8 3 
2/15/83 
2/15/83 
2/15/83 

C-40 

i 



16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16  
16  
16 
'16 
16  
16 
16 
16 
16 
16 
16 
16 
16  
16 
16 
16  
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16  
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

1 
2 
3 
4 
5 
6 
7 

9 
10 
1 1  
1 2  
1 3  
1 4  
1 5  
16 
17  
18 
1 9  
20 
21 
22 
2 3  
24  
25 
26 
27 

2 9  
30 
3 1  
3 2  
33  
3 4  
35 
36 
37 

3 9  
40 
4 1  
4 2  
4 3  
44 
45 
46 
47 

4 9  
5 0  
5 1  
5 2  
53 

a 

28 

38 

48 

*~***ff***~i**f**~***************** DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LOC. * EVENT * VEH * * * * QUAL. * * MIC * v *  

€ *  * T  S *  * WS WA WE * 
s v *  * Y  P *  * IP I N  I C  * 
I E * 0 V D E * P E * ( 1 )  ( 2 )  ( 3 1  ( 4 )  ( 5 )  * NE NG NT * 
T N * L E / N H E  E *  5 5 10 5 10 * DE DL DO * 
E T * R H L W *  D *  DBA * D E R,* DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 1 1 1 o 57 7 9 . 7  7 2 . 8  7 4 . 1  6 5 . 2  6 8 . 1  o 90 0 . 0  2/16/83 
2 I i 1 4 5 4  8 6 . 0  80.0 8 1 . 0  7 3 . 0  7 4 . 2  o 90 0 . 0  2/16/83 

2 I 1 1 5 62 9 0 . 5  8 4 . 0  8 4 . 5  7 5 . 0  6 6 . 9  o 90 0 . 0  2/16/83 
2 1 1 1 1 6 1  82.1 7 5 . 5  7 5 . 9  6 6 . 4  6 9 . 5  0 90 0 . 0  2/16/83 

2 i i i 4 56 88I5 81.8 
2 i 1 1 5 57 9 0 . 7  8 3 . 4  
2 I I I 5 6 4  91 .6  8 4 . 9  
Z i i i  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  

i 56 8 0 . 0  7 3 . 0  
1 5 2  80.1 7 2 . 0  
5 57 88.3 82.2 
3 58 8 7 . 7  8 0 . 7  
5 58  9 0 . 5  8 3 . 6  
1 58 85 .0  7 7 . 8  
5 6 0  8 9 . 9  8 3 . 6  
1 a2 88.5 82.1 
2 5 8  8 6 . 4  7 9 . 7  

2 1 1 1 0 55 7 9 . 9  7 3 . 0  

2 1 1 1 0 6 5  8 3 . 6  7 6 . 4  
2 1 1 1 0 66  8 1 . 9  7 5 . 2  
2 1 1 1 5 5 9  9 1 . 0  8 3 . 6  
2 1 1 1 1 6 5  8 4 . 3  7 7 . 4  
2 1 1 1 1 60 8 0 . 9  7 3 . 9  
2 1 1 1 1 56 7 9 . 4  7 1 . 9  

1 I 1 i 5 6 0  88.3 82.0 

1 1 1 1 3 54 8 6 . 8  8 0 . 7  
2 1 1 1 2 6 0  8 7 . 4  7 9 . 9  
2 I 1 I 1 5 9  82.5 7 5 . 7  
2 1 1 i 1 6 1  83.0 7 5 . 2  

2 1 1 1 4 57 8 7 . 0  80.8 
2 1 1 1 5 6 1  91.7 8 4 . 2  

2 1 1 1 5 6 3  8 9 . 5  8 2 . 6  

2 1 I 1 2 6 4  8 6 . 5  7 9 . 1  

o o 1 1 1 6 0  85.0 7 9 . 9  
2 i 1 1 1 6 2  80.8 7 3 . 8  
2 i 1 1 3 5 8  8 9 . 7  82.0 
2 1 1 1 1 67 8 4 . 7  7 7 . 4  

2 1 1 1 5 6 1  92 .7  85.5 
2 1 1 1 0 5 4  7 9 . 9  7 2 . 7  

0 0 1 1 2 57 8 5 . 0  7 8 . 2  

2 1 1 1 1 67 82.2 7 5 . 0  

2 1 1 1 1 60 7 9 . 4  7 2 . 5  

2 1 1 1 0 5 4  7 7 . 7  7 1 . 1  

2 1 1 1 1 6 3  8 0 . 2  7 3 . 0  

2 1 1 1 1 5 8  7 9 . 9  7 3 . 3  
2 1 1 1 o 6 0  7 9 . 5  7 1 . 8  

2 1 i i i 6 3  8 1 . 9  7 4 . 7  
2 1 1 1 1 5 3  8 2 . 9  7 5 . 4  
2 I I I 1 6 4  82.3 7 4 . 8  
2 1 1 i 1 6 1  81.2 7 3 . 5  
o 1 1 1 1 76 88.3  82.0 
0 0 1 1  2 5 6  
2 1 1 1  2 5 1  
2 1 1 1  1 5 7  

54' 2 1 1 1 1 6 0  
55  2 1 1 1  0 5 7  
5 6  2 1 1 1  5 5 4  
57 2 1 1 1  0 6 2  
58 2 1 1 1  1 6 3  
5 9  2 1 1 1  1 5 7  
60 0 0 1 1  0 6 2  
6 1  0 0 1 1  1 5 3  
6 2  2 1 1 1  5 6 0  
6 3  2 0 1 1  5 6 2  

65 2 1 1 1  5 6 0  
66 0 0 1 1  1 5 1  
67 2 1 1 1  5 6 0  
6 8  2 1 1 1  5 5 7  
6 9  2 1 1 1  5 6 0  
70 2 1 1 1  1 5 9  

6 4  2 1 1 1  1 5 8  

84.2  7 7 . 3  

82.8 7 5 . 5  
7 8 . 8  7 2 . 4  

8 7 . 5  8 1 . 7  
80 .5  7 3 . 9  
83.8  7 7 . 1  
8 5 . 1  7 8 . 3  
7 8 . 6  7 1 . 8  
7 8 . 5  7 1 . 4  
8 7 . 8  81.4 
88.7 8 2 . 3  
8 1 . 9  7 4 . 0  
9 0 . 2  83 .3  

8 9 . 1  8 1 . 5  

8 6 . 4  7 9 . 9  

8 3 . 0  7 6 . 4  

8 2 . 9  7 6 . 6  

8 9 . 8  8 2 . 6  
88.5 8 1 . 8  
8 5 . 2  7 7 . 0  

8 2 . 1  
8 4 . 5  
8 5 . 9  
7 3 . 8  

81.3 

84 .0  

83.2 

7 3 . 2  
8 2 . 9  

8 4 . 9  
7 9 . 5  

82.4 
7 9 . 8  
7 3 . 7  

7 7 . 7  
7 5 . 9  
8 5 . 0  
7 9 . 1  
7 4 . 5  
7 3 . 1  
8 1 . 0  

7 6 . 4  
7 5 . 9  
8 6 . 0  
7 3 . 6  

7 9 . 4  

7 5 . 7  

7 4 . 2  

7 4 . 6  

7 2 . 3  
7 4 . 2  
7 3 . 6  
7 4 . 8  
7 5 . 7  
7 6 . 3  
7 6 . 0  

8 2 . 0  

8 0 . 9  

8 1 . 9  
8 4 . 9  

8 3 . 3  

8 0 . 9  

80 .5  

8 3 . 7  
7 8 . 4  

7 4 . 8  

7 4 . 6  
7 5 . 5  
7 6 . 5  
6 4 . 8  
6 2 . 8  
7 3 . 8  
7 3 . 1  
7 5 . 6  
69 .7  
7 6 . 3  
7 2 . 8  
7 3 . 0  
6 4 . 0  
7 5 . 3  
6 7 . 5  

7 6 . 2  
6 9 . 9  

6 3 . 6  
7 2 . 9  
7 1 . 8  
6 7 . 0  

7 7 . 2  

7 3 . 0  
7 7 . 1  
7 1 . 5  
7 4 . 8  
6 6 . 7  
7 0 . 2  
6 0 . 4  
7 2 . 2  
6 5 . 4  
7 4 . 9  
6 8 . 5  
6 3 . 8  
66 .a 
6 3 . 2  
66 .a 
6 5 . 9  
66 -8  
6 6 . 1  
6 5 . 1  
7 9 . 8  

67 .a 

6 4 . 8  

67 .a 
6 3 . 8  

7 8 . 1  6 9 . 4  
7 9 . 8  7 2 . 6  

81.8 7 4 . 8  
7 4 . 0  6 6 . 0  

7 6 . 5  6 7 . 6  
7 3 . 4  65.8 
7 6 . 6  6 8 . 7  

7 7 . 4  6 7 . 9  
7 8 . 8  6 9 . 5  
7 3 . 7  6 7 . 7  
7 2 . 7  6 3 . 7  
8 2 . 6  7 4 . 0  
8 3 . 4  7 4 . 1  
7 5 . 1  64 .8  

7 6 . 8  o 90 0.0 
7 7 . 7  0 90 0 . 0  
7 8 . 6  0 90  0 . 0  

6 6 . 0  0 90  0 . 0  
7 5 . 7  0 90 0 . 0  
7 5 . 0  0 90 0 . 0  
7 7 . 9  0 90 0 . 0  
7 2 . 3  0 90 0 . 0  
7 7 . 2  0 90 0 . 0  
7 5 . 3  0 90 0 . 0  
7 3 . 9  0 90 0 . 0  
6 6 . 5  0 90 0 . 0  
7 7 . 4  0 90 0 . 0  
7 0 . 5  0 90 0 . 0  

6 8 . 1  o 90 0 .0  

7 0 . 8  o 90 0.0 
7 8 . 3  o 90 0 .0  

6 7 . 8  o 90  0 .0  
7 2 . 6  0 90 0 . 0  

6 6 . 4  0 90 0 . 0  
7 5 . 0  0 90 0 . 0  
7 3 . 6  0 90 0 . 0  
6 9 . 9  0 90 0 . 0  

6 7 . 5  0 90 0 . 0  
7 6 . 4  0 90 0 . 0  
7 7 . 9  0 90 0 . 0  
7 3 . 0  0 90 0 . 0  
7 6 . 3  0 90 0 . 0  
6 9 . 5  0 90 0 . 0  

7 5 . 2  0 90 0 . 0  

7 6 . 7  0 90 0 . 0  
7 1 . 1  0 90 0 . 0  
6 6 . 1  0 90 0 . 0  
6 8 . 9  0 90 0 . 0  
6 6 . 2  0 90 0 . 0  
6 9 . 3  0 90 0 . 0  
6 9 . 1  0 90 0 . 0  
6 9 . 4  0 90 0 . 0  
6 8 . 7  0 90 0 . 0  
6 8 . 4  0 90 0 . 0  
7 6 . 7  0 90 0 . 0  

6 9 . 8  o 90 0 .0  
7 8 . 5  o 90 0.0 

7 3 . 8  o 90 0 . 0  
6 7 . 8  o 90 0 .0  

6 8 . 2  o 90 0 .0  

7 1 . 5  
7 3 . 2  
69 .7  
6 7 . 0  
6 9 . 8  
7 5 . 6  
6 8 . 8  
7 0 . 9  
7 2 . 2  
6 9 . 7  
6 7 . 2  
7 5 . 5  
7 6 . 4  
68 .4  
7 6 . 5  
7 2 . 7  
7 4 . 9  

7 5 . 4  
7 0 . 9  

7 6 . 8  

0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 9 0 '  0 . 0  
0 90 0 . 0  
0 90  0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
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*w***Iww~wIIIIIwIwII*************** DATA SUMMARY *******************I************ 
LOC. * EVENT * VEH * 36 * * QUAL. * * MI C X V *  

E *  * T  5 %  * ws WA WE * 
5 v *  * Y  P *  * I P  I N  IC * 
I E * G V D E * P E * (1)  (2 )  ( 3 )  ( 4 )  (5 )  * NE NG NT * 
T N X L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T X R H L W N  D *  DBA D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*f*****f*******W****X***********************************~************************  
16 7 1  2 1 1 1  1 5 8  
16 7 2  2 1 1 1  5 5 3  
16 7 3  2 1 1 1  1 6 1  

8 1 . 1  
90 .7  
8 0 . 8  
8 8 . 6  
8 1 . 0  
82.1 
7 9 . 8  
7 6 . 2  
8 1 . 0  
88.1 
7 5 . 6  
8 2 . 0  
82.4 
9 0 . 1  
82.1 
8 7 . 0  
8 3 . 6  
8 9 . 5  
8 8 . 3  

7 4 . 2  
8 4 . 1  
7 3 . 5  

7 6 . 3  
8 5 . 4  
7 4 . 3  
82.1 
7 4 . 7  
7 5 . 9  
7 4 . 4  
6 2 . 5  
7 4 . 6  
8 1 . 9  
7 1 . 2  
7 6 . 2  

6 6 . 1  
7 5 . 9  
6 5 . 0  
7 3 . 7  
6 5 . 7  
6 6 . 0  
6 4 . 9  
58.1 
6 4 . 8  
7 3 . 4  
6 3 . 5  
6 5 . 9  

7 6 - i  6 6 . 1  
8 3 . 9  7 6 . 3  
7 6 . 1  6 6 . 3  
8 1 . 0  6 9 . 9  
7 7 . 7  6 7 . 1  

7 3 . 9  
7 2 . 6  

6 3 . 0  5 9 . 0  
8 7 . 5  7 6 . 6  
7 3 . 5  6 5 . 1  
7 3 . 0  6 4 . 3  
82.5 7 4 . 5  
7 5 . 3  6 6 . 8  
7 4 . 3  6 5 . 3  
7 7 . 8  6 9 . 5  
7 8 . 6  6 9 . 5  
7 6 . 3  6 7 . 2  
83.3 7 5 . 1  
7 4 . 7  6 5 . 8  
6 7 . 8  6 4 . 7  
7 6 . 3  6 7 . 3  

7 6 . 7  
6 6 . 9  
72 .7  
6 7 . 0  
6 5 . 8  
7 7 . 8  
64 .6  
6 8 . 1  
6 3 . 9  
6 9 . 3  
- 1 . 0  
6 8 . 3  
7 4 . 4  
6 6 . 8  
6 7 . 3  
7 5 . 7  
7 8 . 0  
6 5 . 6  
6 9 . 0  
7 3 . 2  

6 9 . 4  0 
7 8 . 2  0 
6 7 . 7  0 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 :o 
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0.0 
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2 /16 /83  
2/16/83 
2/16/83 

2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 

2/16/83 
2/16/83 
2/16/83 

2/16/83 
2/16/83 
2 /16 /83  
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
211 6/83 
2/16/83 

2/16/83 
2/16/83 
21 16 /83  

2/16/83 

2/16/83 
2/16/83 

2/16/83 
21 16 /83  
2 /16 /83  
2/16/83 
2/16/83 
21 16 /83  
2/16/83 
2 /16 /83  
211 6 /83  
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
21 16 /83  
21 16/83 
2/ 16 /83  

2/16/83 

, 2 1 1  6 /83  

2/16/83 

2/16/83 

21 iwa3 

2/16/83 

2/16/83. 

16 7 4  2 1 1 1  5 5 8  
16 7 5  2 1 1 1  1 6 0  
16 76 2 1 1 1  1 6 1  
16 77 0 0 1 1  0 5 9  

8 1 . 3  
7 3 . 3  

7 5 . 2  0 
6 8 . 0  0 
6 8 . 6  0 
6 8 . 0  0 
6 3 . 3  0 
6 7 . 6  0 
7 5 . 7  0 
6 7 . 4  0 
6 8 . 5  0 
6 9 . 2  0 
7 7 . 2  0 
- 1 . 0  0 
7 3 . 7  0 
7 0 . 4  0 
7 5 . 6  0 
7 4 . 4  0 
6 3 . 3  , 0 
7 9 . 2  0 
6 7 . 3  0 
6 7 . 0  0 
7 5 . 8  0 
6 9 . 7  0 
6 7 . 3  0 
7 1 . 5  0 

7 4 . 9  
7 3 . 1  
6 9 . 4  
7 3 . 8  
81.3 
6 9 . 7  
7 5 . 0  

16 7 8  2 1 1 i  0 5 4  
16 7 9  2 1 1 1  1 6 6  
16 8 0  2 1 1 1  2 5 8  
16 81 0 0 1 1  1 4 9  
16 82 2 1 1 1  1 6 3  
16 8 3  2 1 1 1  1 6 4  
16 84 2 1 1 1  5 5 8  

7 4 . 9  
83*5 
7 5 . 0  
7 8 . 6  
7 6 . 5  
8 2 . 3  
00 .2  

16 85 2 1 1 i  0 6 3  
16 8 6  2 1 1 1  1 7 7  
16 87 2 1 1 1  1 7 4  
16  88 2 1 1 1  5 5 3  
16 8 9  2 1 1 1  3 6 0  
16 90 0 1 0 1  1 5 4  
16 9 1  2 1 1 1  5 5 7  
16  92 2 1 1 1  1 5 4  
16  9 3  0 1 1 1  0 5 3  
16 94 2 1 1 1  5 5 6  
16 95 0 0 1 1  1 5 1  
16 96 2 1 1 1  1 5 6  
16 97 2 1 1 1  2 5 4  
16  98  0 0 1 1  0 6 2  
16  99  0 1 1 1  1 6 1  
16 100 2 1 1 1 5 5 9  
16 1 0 1  2 1 1 1 1 54 
16  1 0 2  0 0 0 1 1 5 9  
16 1 0 3  2 1 1 1 1 6 1  
16 1 0 4  0 0 1 1 5 60  
16 1 0 5  2 1 1 1 1 6 3  
16 106 2 1 1 1 5 60  
16 107 2 1 1 1 1 6 5  
16 108  2 1 1 1 1 6 2  
16 1 0 9  2 1 1 1 5 5 9  
16 110  2 1 1 1 0 57 
16  111 2 1 1 1 1 66 
16  112 2 1 1 1 1 6 1  
16 1 1 3  2 1 1 1 2 57 
16 1 1 4  2 1 1 1 1 59  
16  115 2 1 1 1 1 7 1  
16 116 2 1 1 1 5 56 
16 117 2 1 1 1 1 70  
16 118 2 1 1 1 1 5 7  
16 1 1 9  2 1 1 1 2 56 
16 120 2 1 1 1 5 6 5  
16 1 2 1  2 1 1 1 1 55 
16 122 2 1 1 1 1 6 4  

8 2 . 7  
8 1 . 6  

90 
320 
320 
320 
320 

6 6 . 2  
9 3 . 3  
7 8 . 5  

88.2 
7 8 . 9  

6 0 . 3  
8 6 . 5  
7 2 . i  
7 1 . 9  
8 1 . 9  

320 
320 
320 8 1 . 9  

8 0 . 6  
85 .1-  
85.1 
82.4 
8 9 . 9  
8 0 . 6  

7 4 . 1  
7 3 . 3  
7 7 . 7  
7 8 . 0  
7 5 . 8  

320 
320 
320 
320 
32 0 
320 
320 
320 
320 

7 2 . 2  0 
7 0 . 1  0 
7 6 . 5  0 
6 8 . 9  0 
6 8 . 6  0 
6 9 . 4  0 
7 7 - 9  0 
6 9 . 2  0 
7 4 . 3  0 

82.2 
7 4 . 4  
6 5 . 0  
7 5 . 3  
8 4 . 5  
7 4 . 7  
8 0 . 1  
7 5 . 6  
7 3 . 9  

- 1 . 0  
82.3 
9 1 . 4  
8 0 . 7  

8 5 . 0  
7 5 . 4  
8 0 . 9  
7 6 . 2  
7 5 . 1  

7 2 . 9  
7 7 . 4  
7 3 . 8  
7 7 . 7  
- 1 . 0  
7 8 . 1  
8 3 . 0  
7 7 . 0  
7 6 . 9  
8 4 . 3  
8 6  .5  
7 4 . 0  
7 9 . 1  
81.5 
- 1 . 0  - 1 .0  
8 2 . 9  7 4 . 1  
7 9 . 9  7 1 . 7  
8 4 . 0  7 6 . 1  
7 4 . 4  
7 5 . 2  
8 4 . 6  
88.5 
7 9 . 7  
7 3 . 3  
7 2 . 2  
8 0 . 1  
82.5 
8 4 . 6  
8 3 . 1  

(15.9 

32  0 
320 
320 
27 0 
27 0 

8 6 . 3  
8 2 . 0  
8 0 . 5  
9 1 . 8  
7 8 . 8  
8 3 . 6  
7 9 . 3  
8 4 . 4  
- 1 - 0  
8 4 . 4  
8 8 . 9  

6 9 . 8  0 
6 8 . 4  0 
7 9 . 1  I 0 
6 7 . 2  0 
7 0 . 7  0 
6 7 . 3  0 
7 1 . 0  0 
- 1 . 0  0 
7 1 . 1  0 
7 6 . 2  0 
6 9 . 4  0 
6 9 . 8  0 
7 7 . 3  0 
7 9 . 8  0 
6 7 . 4  0 
7 1 . 9  0 
7 5 . 0  0 
- 1 .0  0 
7 5 . 7  0 
7 3 . 4  0 
7 6 . 8  0 

85.3 
7 2 . 3  
7 6 . 4  
7 2 , 3  
7 6 . 9  
7 2 . 0  
7 6 . 7  
82.4 

27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 82.3 

8 3 . 0  
7 5 . 7  
7 5 . 7  
8 3 . 7  
8 5 . 9  

27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27  0 
27 0 
270 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 
27 0 

9 0 . 7  
92 .7  
7 9 . 9  
85.1 
8 7 . 1  
8 0 . 5  
8 8 . 9  
8 6 . 4  
8 9 . 6  
8 0 . 8  
8 1 . 8  
9 1 . 0  
9 3 . 9  
8 5 . 4  
7 9 . 2  
7 7 . 2  
8 6 . 9  
88.8 
9 1 . 0  
8 9 . 5  
8 0 . 3  
7 8 . 5  

C 

7 2 . 8  
7 7 . 9  
8 0 . 1  
7 3 . 0  
8 2 . 0  
7 9 . 4  
82.8 
7 3 . 4  
7 4 . 3  
8 4 . 5  
8 7 . 4  
7 7 . 6  

16 1 2 3  1' 1 1 1 5 53 
16  1 2 4  2 1 1 1 1 55 
16  125 2 1 1 1 3 5 8  
16 126 2 1 1 1 2 57 
16 127 2 1 1 1 5 57 
16 128 0 0 1 1 1 58  66 .6  

6 8 . 5  
7 7 . 3  
8 0 . 8  
7 0 . 4  
6 4 . 2  
6 4 . 7  
7 1 . 3  
7 4 . 3  
7 5 . 8  
7 3 . 8  
6 5 . 9  
61 .7  

6 9 . 1  0 
6 9 . 5  0 
7 7 , 8  0 
8 1 . 7  0 

16 1 2 9  2 I 1 i i 62 
16 130 2 1 1 1 5 6 2  
16 1 3 1  2 1 1 1 5 57 
16 1 3 2  0 0 1 1 2 57 7 3 . 2  0 

6 7 . 2  0 16 1 3 3  2 1 1 1 1 49 
16 1 3 4  0 0 1 1 1 51 

~. . -  

7 2 . 2  
7 0 . 3  
7 9 . 2  

6 5 . 8  0 
7 3 . 1  0 
7 5 . 3  0 
7 8 . 2  0 
7 5 . 2  0 
6 8 . 6  0 
65.3 0 

1 6  
16 
1 6  
16 
16  
16 

13s 2 1 i i Z 6 1  
136 2 1 1 1 5 53 
137 2 1 1 1 5 6 2  
138  2 1 1 1 5 5 9  
139  2 1 1 1 0 60 
140 2 1 1 1 0 50  

8 1 . 9  
8 4 . 2  
82.2 
7 4 . 2  
7 1 . 0  

75.3 
7 2 . 2  

- 4 2  



16 141 
16 142 
16 143 
16 144 
16 145 
16 146 
16 147 
16 148 
16 149 
16 150 
16 151 
16 152 
16 153 
16 154 
16 155 
16 156 
16 157 
16 158 
16 159 
16 160 
16 161 
16 162 
16 163 
16 164 
16 165 
16 166 
16 167 
16 168 
16 169 
16 170 
16 171 
16 172 
16 173 
16 174 
16 175 
16 176 
16 177 
16 178 
16 179 
16 180 
16 181 
16 182 

16 184 
16 185 
16 186 
16 187 
16 188 
16 189 
16 190 
16 191 
16 192 
16 193 
16 194 
16 195 
16 196 
16 197 
16 198 
16 199 
16 200 
16 201 
16 202 
16 203 
16 204 
16 205 
16 206 
16 207 
16 208 
16 209 
16 210 

16 183 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1.1 1 
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 3 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

0 58 
3 55 
1 53 
1 59 
1 55 
2 59 
5 56 
2 69 
1 67 
1 60 
5 63 
1 50 
2 56 
2 47 
3 60 
0 55 
5 56 
0 51 
0 63 
5 57 
5 54 
4 64 
0 61 
5 61 
3 53 
1 65 
0 59 
1 62 
2 58 
5 62 
0 64 
1 63 
1 61 
1 65 
1 61 
1 54 
0 59 
2 58 
1 53 
1 56 
5 59 
6 58 
5 61 
1 56 
0 57 
1 54 
0 61 
1 48 
5 65 
1 53 
2 55 
1 61 
1 81 
0 65 
5 58 
1 54 
1 59 
5 56 
5 57 
1 61 
5 64 
0 54 
1 60 
3 55 
4 57 
1 60 
0 51 
1 67 
0 59 
1 57 

81.2 
89.0 
85.8 
79.5 
80.6 
86.4 
87.7 
88.6 
83.6 
80.9 
94.9 
81.0 
85.7 
83.6 
87.1 
80.3 
90.0 
78.0 
78.7 
88.9 
88.1 
93.5 
77.4 
90.5 
92.4 
82.9 
80.5 
82.8 
85.8 
89.6 
81.8 
82.1 
83.7 
81.7 
84.5 
78.7 
80.7 
87.0 
78.8 
80.5 
90.3 
91.7 
89.9 
85.9 
79.3 
80.9 
80.8 
80.5 
89.1 
80.6 
85.5 
85.0 
86.3 
81.7 
91.1 
-1.0 
85.7 
88.7 
88.1 
79.8 
89.7 
79.1 
80.7 
87.2 
88.8 
81.7 
77.2 
82.0 
81.9 
79.4 
c 

73.5 
82.2 
78.7 
72.5 
73.4 
79.4 
80.2 
80.9 
75.7 
73.4 
87.4 
72.4 
78.3 
76.6 
79.7 
73.2 

71.1 
71.9 
81.8 
81.3 
86.2 
70.4 
83.9 
85.9 
75.8 
72.6 
75.8 
78.0 
82.9 
74.6 
73.9 
76.5 
74.9 
76.9 
71.2 
73.7 
80.2 
71.9 
73.1 
83.1 
84.4 
83.2 
78.3 
72.2 
73.1 
73.9 
72.5 
81.9 
73.4 
78.6 
77.3 
79.1 
74.8 
84.4 
72.0 
78.5 
81.7 
81.8 
73.2 
82.8 
72.3 
73.0 
80.2 
81.8 
75.2 
71.2 
74.5 
74.6 
72.6 
-43 

83.4 

74.9 
82.1 
78.9 
74.0 
74.3 
80.6 
81.7 
81.8 
77.6 
74.9 
88.4 
74.1 
79.8 
77 -8 
80.5 
74.6 
83.8 
71.8 
72.9 
82.7 
81.9 
86.6 
72.0 
84.5 
86.5 
77.0 
74.1 
76.8 
79.4 
84.0 
76.0 
75.5 
77.7 
76.6 
78.0 
72.4 
75.0 
80.7 
73.5 
74.7 
84.0 
85.3 
83.9 
79.7 
73.0 
74.9 
75.2 
74.3 
83.2 
75.0 
79.8 
78.1 
80.4 
76.3 
85.5 
-1.0 
79.1 
82.7 
82.4 
74.0 
83.8 
73.9 
74.6 
81.0 
82.3 
76.7 
72.5 
76.1 
75.7 
73.2 

65.8 68.2 
74.3 75.5 
71.1 72.4 
64.1 67.4 
-1.0 -1.0 
72.1 73.8 
73.6 75.2 
73.0 75.7 
67.3 70.9 
65.9 68.7 
80.5 82.0 
65.8 68.5 
71.2' 73.3 
68.9 71.1 
71.7 73.8 
65.2 68.2 
75.4 77.0 
63.0 65.7 
63.2 66.5 
74.0 75.5 
73.4 75.0 
78.7 80.2 
62.1 65.1 
75.9 77.8 
78.5 79.8 
66.1 69.5 
67.2 70.1 
67.2 70.1 
70.5 72.1 
75.6 77.4 
66.9 69.2 
66.3 68.6 
68.5 70.6 
68.8 71.0 
68.8 70.9 
63.2 65.7 
66.0 69.0 
73.4 74.5 
64.2 67.8 
64.4 67.4 
75.3 76.7 
76.9 78.1 
75.1 76.9 
69.5 72:O 
64.3 67.7 
65.1 67.8 
65.9 69.0 
64.5 67.3 
74.1 76.4 
65.9 68.7 
70.8 72.5 
68.5 71.1 
70.8 73.7 
65.9 69.5 
76.3 78.2 
-1.0 -1.0 
70.9 72.1 
74.4 76.0 
73.8 75I4 
65.5 68.3 
74.6 77.0 
65.4 68.9 
64.7 67.2 
73.0 74.3 
74.3 75.4 
67.1 70.1 
64.5 66.8 
66.2 69.1 
65.4 68.7 
64.3 67.2 

0 
0 
0 
0 
0 
0 
0 
0 
3 
6 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
6 
6 
6 

270 0.0 
270 0.0 
270 0.0 
270 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 

270 0.0 
270 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 . O . O  
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 

110 -3.1 
110 -3.1 
110 -3.1 
110 -3.1 

2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/ 16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
211 618 3 
21 16/83 
2/16/83 
2/16/83 
2/16/83 
21 16/8 3 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 

2/16/83 
21 16/83 
2/16/83 
21 16/83 
2/16/83 
2/16/83 
2/ 16/83 
2/16/83 
2/16/83 
2/16/83 
21 16/83 
2/16/83 
211 6/83 
21 16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
21 1618 3 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
21 16/83 
2/16/83 
2/16/83 
2/16/83 
211 6/83 
2/16/83 
2/16/83 
2/16/83 
21 16/83 
2/16/83 

21 i m 3  
2/16/a3 



***wIIIIwIw*****~w****~****~***%*** DATA SUMMARY *Y*****Y*f************ 

* QUAL. * * mxc x V 
E *  * T  S *  * WS WA WE 

S v *  * Y  P *  * I P  IN IC 
I E * G V D E 8 P E * (1) (2) (31 (4) (5) * NE N G  NT 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO 
E T * R H L V *  D *  DB A * D  E R 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LUC. * EVENT * VEH f * 

16 211 2 1 1 1 5 51 88.1 80.7 
16 212 2 1 1 1 5 60 90.5 84,9 
16 213 2 1 1 1 1 58 81.6 74.4 
16 214 2 1 1 1 5 60 90.2 83.5 
16 215 2 1 1 1 1 46 78.2 70.5 
16 216 2 1 1 1 0 58 79.2 71.9 
16 217 2 1 1 1 0 61 79.9 72.2 
16 218 2 1 1 1 2 63 86.2 79.3 
16 219 2 1 1 1 2 55 85.6 78.2 
16 220 2 1 1 1 1 60 82.4 74.5 
16 221 2 1 1 1 2 57 88.0 81.0 
16 222 2 1 1 1 0 64 80.5 72.9 
16 223 2 1 1 1 5 69 95.1 88.3 
16 224 2 1 1 1 1 60 81.3 74.4 
16 225 2 1 1 1 5 64 90.3 83.4 
16 226 2 1 1 1 1 58 80.7 73.3 
16 227 2 1 1 1 5 59 89.9 83.0 
16 228 2 1 1 1 1 59 83.0 75.9 
16 229 2 1 1 1 0 63 79.9 73.3 
16 230 2 1 1 1 1 60 83.3 76.1 
16 231 2 1 1 1 1 66 82.4 75.3 
16 232 2 1 1 1 1 60 83.1 75.3 

16 234 2 1 1 1 0 54 78.8 71.3 
16 235 2 1 1 1 1 58 82.3 74.8 
16 236 2 1 1 1 0 62 80.0 72.3 
16 237 2 1 1 1 1 60 80.9 74.1 
16 238 2 1 1 1 1 59 82.0 74.8 
16 239 2 1 1 1 1 54 80.2 73.6 
16 240 2 1 1 1 2 61 86.4 79.1 
16 241 2 1 1 1 5 55 89.9 82.9 
16 242 2 1 1 1 1 53 80.9 73.0 
16 243 2 1 1 1 2 54 83.5 76.6 
16 244 2 1 1 1 5 62 91.4 84.6 
16 245 2 1 1 1 0 55 80.0 72.5 
16 246 2 1 1 1 1 62 82.5 75.4 
16 247 2 1 1 1 5 57 90.2 83.1 
16 248 2 1 1 1 1 52 85.6 77.8 
16 249 2 1 1 1 1 59 91.9 84.3 
16 250 2 1 1 1 1 57 80.7 73.2 
16 251 2 1 1 1 1 62 82.3 74.5 
16 252 2 1 1 1 1 68 83.5 75.8 
16 253 2 1 1 1 5 63 94.4 86.7 
16 254 2 1 1 1 2 55 04.1 76.7 
16 255 2 1 1 1 5 61 91.9 84.4 
16 256 2 1 1 1 0 51 77.7 70.9 
16 257 2 1 1 1 0 62 81.5 74.0 
16 258 2 1 1 1 1 57 78.8 71.3 
16 259 2 1 1 1 0 52 79.5 72.4 
16 260 2 1 1 1 2 53 86.2 79.2 
16 261 2 1 1 1 1 60 -1.0 76.0 
16 262 2 1 1 1 1 65 85.0 76.8 
16 263 2 1 1 1 5 60 89.9 84.3 
16 264 2 1 1 1 4 63 89.8 83.2 
16 265 2 1 1 1 1 48 78.0 70.9 
16 266 2 1 1 1 0 60 82.2 74.5 
16 267 0 0 1 1 1 44 76.7 70.9 
16 268 2 1 1 1 0 53 79.6 72.3 
16 269 2 1 1 1 5 53 87.4 80.6 
16 270 2 1 1 1 1 58 80.2 72.4 
16 271 2 0 1 1 I 56 80.7 7.4.2 
16 272 2 1 1 1 5 58 89.2 81.4 
16 273 2 1 1 1 0 51 78.9 72.0 
16 274 2 1 1 1 0 53 77.7 70.1 
16 275 2 1 1 1 1 61 81.7 74.2 
16 276 2 1 1 1 1 65 81.1 73.6 

16 233 2 i 1 1 2 59 87.7 81.8 

82.0 
85.8 
75.7 
84.3 
72.8 
74.1 
74.0 
62- 0 
79.3 
75.4 
81.6 
74.5 
88.8 
75.3 
84.9 
74.7 
83.7 
77.1 
75.0 
77 -5  
76.4 
76-1 
81.5 
72.6 
76.. 2 
73.9 
75.5 
75.7 
74.7 
8 0 . 4  
83.3 
-1.0 
77.5 
86.2 
74.2 
76.2 
84.0 
78.6 
85.8 
74.5 
75.6 
77.2 
88.5 
77.6 
86.0 
-1.0 
-1.0 
73.0 
73.4 
79.8 
-1.0 
79.0 
85.0 
83.5 
71.5 
75.6 
72.2 
73.3 
81.3 
74.0 
74.8 
02.6 
73.3 
72.0 
63.8 
75.7 

73.2 
77.4 
66.1 
75.9 
62.4 
64.0 
64.4 
57.3 
70.0 
65.7 
73.9 
64.4 
79.9 
66.4 
75.6 
65.3 
75.0 
67.3 
66.0 
66.9 
66.8 
67 -2 
73.2 
62.4 
65.5 
64.9 
65.2 
66.3 
65.2 
70.4 
75.6 
64.0 
68.4 
76.0 

67.8 
74.7 
68.6 
75.2 
64.3 
66.0 
68.3 
79.6 
69.0 

63-1 

77 -2 
-1.0 
-1.0 
62.3 
64.5 
72.1 
-1.0 
67.0 
78:2 
75.6 
62.6 
67.1 
65.0 
63.4 
73.3 
64.1 
65.3 
73.8 
63.4 
63.9 
60.4 
65.7 

74.7 
80.4 
-1.0 
77.3 
-1.0 
67.2 
67.2 
62.6 
72.0 
69.2 
75.2 
67.2 
82.2 
69.5 
77.9 
67.6 
76.9 
70.2 
68.4 
69.9 
70.3 
70.0 
76.3 
65.7 
69.8 
68.0 

68.8 
67.8 

68.3 

73.3 
76.8 
65.1 
71.3 
78.7 
66.9 
71.0 
76.4 
71.0 
77.6 
67.6 
68.9 
70.3 
80.0 
70.9 
79.0 
-1.0 
-1.0 
65.7 

73.3 
-1.0 
70.7 
79.0 
77.2 
65.5 
68.0 
67.5 
66.9 
74.7 
67.0 
68.5 
75.6 
66.7 
65.4 
66.1 
68.5 

67 .a 

6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3-1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
6 110 -3.1 
,6 110 -3.1 
6 €10 -3.1 
6 100 -1.6 
6 100 -1.6 
6 100 -1.6 
6 100 -1.6 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6. 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 
6 90 0.0 

*******%** * * 
: *  
; *  * 
I *  
! * DATE 
.*******%** ********** 

2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
21 16/83 
2/16/83 
21 16/83 
2/16/83 
2/16/83 
2/16/83 
2/ 1618 3 

I 2/16/83 
2/16/83 

I 2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 

I 2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 

2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 

2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 

I 2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 

I 2/16/83 
I 2/16/83 

2/16/83 
2/16/83 
2/16/83 
21 16/83 
2/16/83 
2/ 16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 
2/16/83 

1 2/16/a3 

2/16/83 

c -44 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DATA SUMfiARY Y * W l l f * * W W * * f * * * * * * Y * * * * * * * * * * * *  
LOC. * EVENT * VEH * z * * QUAL. % * M I  C * v *  

E *  * T  S *  * WS WA WE * 
S v *  * Y  P *  * I P  I N  IC * 
I E * G V D E * P E * (1) ( 2 )  ( 3 )  (4) ( 5 )  * NE NG NT * 
T N * L E / N * E  E X  5 5 1 0  5 1 0  * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE 

********W******~W********z**~***************************~********************~**~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

. 17 

1 
2 
3 
4 
5 
6 

I 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39 
4 0  
4 1  
42 
4 3  
44 
45 
46 
47 
48 
49 
50 
5 1  
52 
53 
54 
55 
56 
57 
58 
5 9  
6 0  
6 1  
62 
63 
64 
65 
66 
67 
68 
69 
70 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  

0 54 
1 60 
0 52 
5 62 
5 62 
0 57 
1 60 
0 53 
1 55 
1 64 
0 65 
1 64 
0 60 
0 72  
1 6 1  
1 59 
0 62 
7 66 
7 62 
7 65 
0 59  
1 59 
0 57 
1 70 
5 58 
1 62 
0 64 
2 57 
5 55 
0 53 
0 5 1  
1 70 
1 55 
1 55 
2 58 
3 60 
1 68 
0 59  
5 64 
5 65 
1 69 
5 56 
5 56 
0 64 
0 54 
1 64 
1 68 
5 63 
5 55 
5 50 
1 58 
2 5 1  
5 67 
1 60 
1 64 
2 55 
1 54 
1 6 1  
0 60 
1 58 
1 64 
1 54 
5 63  
1 74 
1 67 
5 52  
0 59 
1 59 
5 58 
1 60 

79.1 
8 0 . 1  
74.0 
88.0 
89 .1  
79.6 
80.6 
74 .2  
- 1.0  
78 .1  
82 .8  

77.5 
81 .8  
85.3 
79.8 
77.7 
- 1 .0  
- 1 .0  
82 .1  
76.9 
76.7 
77.6 
82.3 
85.6 
79.9 
81.0 
86.4 
- 1 . 0  
73.7 
73.8 
78.6 
79 .8  
77.8 
83.6 
90.1 
78.9 
77.6 
91.6 
88.6 
83.0 
92.0 
86.4 
78.9 
74.8 
79.0 
80.8 
88.6 
87.0 
85.4 
80 .1  
81.9 
90.4 
81.5 
79 .1  
- 1 .0  
76.5 
79.3 
75.6 
77 .1  
80 - 8  
80 .9  
89 .1  
83.4 
80 .2  
86.5 
77.4 
78.7 
87.0 
82.0 

C 

80.2 

72 .2  
73.7 
67.6 
82.0 
83.4 
73 .2  
74.5 
67.8 
70.0 
71.2 
76.0 
73.3 
71.4 
75.4 
79.0 
73.6 
71.0 
76.0 
74.0 
76.5 
70 .3  
70.0 
70 .9  
75.9 
79 .3  
73.4 
75 .1  
80 .2  
79.0 
67.8 
67.4 
72.3 
73.4 
71 .1  
77 .9  
83.6 
72.9 
71.0 
85.5 
83 .1  
76.3 
87.2 
8 0 . 0  
73 .1  
68.0 
72.3 
74.3 
82.7 
82.3 
79.3 
74.2 
75.0 
84.4 
74.8 
72.1 
74.0 
69.6 
73.0 
6 9 - 2  
70.7 
74.6 
74.6 
83.7 
76.6 
73.6 
80.5 
70.9 
72.5 
81.3 
77 - 5  

-4s 

72.5 
7 4 . 4  
68.4 
82.9 
83.4 
73.9 
75.4 
68.4 
-1.0 
72.5 
76.8 
74 .2  
7 2 . 1  
76.3 
79.6 
74.0 
71.7 
- 1.0 
-1.0 
76.7 
71.6 
70.3 
71.6 
76.4 
80 .1  
73.9 
75.7 
79 .9  
- 1 .0  
69.3 
68.6 
73 .1  
73 .8  
71.9 
78.6 
84.4 
73.5 
71.8 
85.7 
83.3 
77.6 
86.5 
80.5 
74.0 
69.2 
73.6 
75.5 
82.9 
81.8 
8 0 . 0  
74.9 
75.9 
85.0 
75.4 
73.5 
-1.0 
70 .8  
74.0 
69.8 
71.4 
75.0 
74.8 
84.0 
77.7 
74.4 
81.0 
72.0 
73.1 
82 .1  
78.7 

66.2 66.5 
68.5 68.2 
61.3 62.2 
75.9 76.2 
77.3 77.7 
66.2 67 .1  
67.6 68.3 
61.1 62.0 
- 1.0  -1.0 
65.0 65.5 
69.6 70.3 
67.3 67.5 
64.7 75.3 
69.0 69.9 
73 .1  73 .1  
66.9 66.9 
64.7 65.6 
- 1 .0  - 1 . 0  
- i . o  -1.0 
70.3 70.9 
63.4 64.8 
63.4 64.0 
63.8 65.3 
69.4 70.0 
73 .1  73.2 
67.0 67.3 
67.6 69.1 
74.8 74 .1  
-1.0 -1.0 
63.8 66.5 
60.5 62.1 
66.3 66.3 
66.6 67.4 
65.0 65.6 
71.2 71.6 
76.5 77.4 
65.9 67.3 
63.9 64.7 
-1.0 - 1 . 0  
76.4 76.6 
69.4 70.3 
81.8 81.7 
73.5 73.9 
65 .1  67.0 
61.6 62.0 
66.4 66.9 
68.0 68.4 
77.0 76.8 
76 .1  75.9 
72.3 72.4 
68.0 67.6 
68.6 68.6 
77.9 78.5 
68.6 68.4 
66.5 67.2 
- 1 . 0  - 1.0 
63.9 64 .2  
66.7 67 .1  
63.4 63.6 
64.8 65.0 
67.6 68.3 
67.4 68.2 
78.3 78.5 
69 .9  71.3 
66.6 67.6 
74.5 74.9 
64.2 64.9 
66.7 66.8 
75 .1  75.0 
7 0 - 9  73.0 

0 45 0 .0  
0 45 0 . 0  
0 45 0 . 0  
0 45 0 . 0  
0 90 0 . 0  
0 90  0 . 0  
0 9 0  0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 230 0 .0  
0 230 0 . 0  
0 230 0 . 0  
0 230 0 . 0  
0 230 0 . 0  
0 230 0 . 0  
0 230 0.0  
0 230 0 . 0  
0 230 0 . 0  
0 230 0 . 0  
0 230 0 . 0  
0 230 0 . 0  
0 230 0 1 0  
0 230 0 . 0  
0 230 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 '0 .0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 .0  
0 270 0 . 0  
0 270 0 .0  
0 270 0 . 0  
0 270 0.0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0.0 
0 270 0 .0  
0 270 0.0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 .0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 .0  
0 270 0 .0  
0 270 0.0  
0 270 0 .0  
0 270 0 . 0  
0 270 0 .0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 .0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 270 0 . 0  
0 9 0  0 . 0  
0 90 0 . 0  
0 90 0 .0  
0 90 0 . 0  
0 90 0 . 0  
0 90 0 . 0  
0 9 0  0 . 0  

2/ 17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2 1  17 1 8  3 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/ 17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2 1  17/83 
2 1  17/8 3 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
21 17/83 
2/17/83 
2 1  17 18 3 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83.  
2/17/83 
2/17/83 
2 1  17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2 1  17/83 
2 1  17 18 3 
2/17/83 



LOC. * EVENT * VEH * w * * QUAL. * 36 MIC * v *  
E X  * T  S *  * WS MA WE * 

s V *  * Y  P *  * IP IN IC * 
I E * G V D E * P E <I) (2) (3) (4) (5) * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

90 0.0 2/17/83 
90 0.0 2/17/83 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
320 
121 
122 
123 
124 
125 
126 
127 

129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

128 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 . 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

1 51 
2 57 
1 63 
2 71 
1 71 
5 56 
0 63 
5 44 
0 62 
5 54 
5 52 
2 56 
5 56 
5 52 
5 56 
5 61 
1 63 
5 65 
0 65 
0 64 
1 60 
0 62 
1 66 
1 55 
2 58 
0 66 
1 68 
0 66 
1 58 
0 58 
5 54 
1 54 
5 59 
5 61 
1 64 
2 57 
1 59 
0 63 
5 60 
3 61 
1 56 
5 59 
5 55 
3 65 
0 62 
0 70 
1.57 
1 57 
1 57 
5 62 
1 59 
1 38 
0 58 
2 64 
5 70 
0 59 
0 56 
1 63 
0 52 
1 60 
2 60 
1 60 
5 59 
2 53 
1 61 
1 48 
0 67 
5 55 
1 67 
5 55 

78.8 72.6 72.8 66.0 66.5 
83.8 77.7 78.2 70.9 71.2 
78.3 71.6 72.6 65.5 66.0 
87.9 82.4 82.2 77.3 76.6 
80.6 74.1 74.9 67.3 68.6 
88.2 81.4 82.2 76.2 76.0 
77.4 70.9 71.8 64.8 65.3 
87.1 80.9 81.0 75.2 74.8 
77.0 71.0 71.2 63.8 64.6 
84.4 79.0 79.4 72.2 72.4 
85.8 80.2 79.8 74.2 74.0 
80.1 73.9 7S.2 67.0 67.9 
86.2 80.4 81.5 73.9 74.1 
83.5 77.5 78.7 72.4 72.7 
85.1 79.3 79.5 73.0 73.3 
87.5 81.5 81.7 75.1 75.4 
79.3 73.0 60.1 58.0 65.5 
-1.0 86.0 -1.0 -1.0 -1.0 
80.4 74.0 75.4 68.3 70.1 
78.3 72.3 73.6 66.5 67.1 
78.8 72.2 73.2 65.8 66.8 
79.2 74.1 75.0 67.8 68.6 
80.7. 74.1 75.0 67.8 61.6 
79.0 72.1 73.2 65.8 66.4 
83.3 76.9 77.5 71.0 71.3 
-1.0 72.0 -1.0 -1.0 -1.0 
79.4 73.0 73.8 67.5 68.3 
78.4 72.0 72.7 65.1 65.5 
77.6 71.1 71.3 65.0 64.8 
-1.0 68.0 -1.0 -1.0 -1.0 
-1.0 79.0 -1.0 -1.0 -1.0 
77.5 71.2 72.5 64.6 66.6 
84-7 79.0 79.8 73.5 73.6 
88.1 82.1 82.8 75.7 75.9 
81.3 74.6 75.3 68.2 68.7 
83.9 77.8 77.9 71.8 71.8 
80.9 74.4 75.2 68.9 68.8 
76.1 69.7 70.6 63.1 63.9 
91.3 85.9 85.9 79.6 80.2 
88.6 82.8 82;7 77-.2 77.0 
79.2 72.8 73.9 66.3 66.9 
89.7 84.4 84.2 77.7 77.9 
89.1 
70.7 
80.4 
79.9 
81.5 
76.2 
78.2 
89.6 
77.0 
77.0 
77.8 
90.2 
72.1 
81.S 
76.7 
76.3 
76.4 
80.1 
83.8 
81.5 
87.8 
80.3 
82.0 
77.7 
-1.0 
90.7 
79.1 
89.3 

C 

113.2 
69.5 
73.7 
73.6 
75.2 
69.8 
71.7 
83.6 
70.9 
70.7 
71.7 
85.1 
67.0 
75.0 
70.0 
69.8 
70.1 
73.0 
78.3 
74.6 
81.7 
73.2 
75.7 
72.0 
72.0 
85.5 
73.1 
83.6 
- 4 c  

83.6 
71.0 
75.1 
74.2 
75.9 
70.6 
72.7 
84.2 
71.4 
71.2 
71.9 
84.7 
69.2 
75.7 
71.3 
70.7 
71.0 
74.0 
78.3 
75.3 
82.0 
73.7 
76 -5 
72.4 
-1.0 
85.5 
73.2 
84.0 

77.7 
67.2 
67.2 
66.7 
69.5 
64.2 
65.3 
77.2 
64.7 
63.9 
64.6 
78.4 
63.3 
68.9 
63.5 
63.6 
63.7 
66.1 
71.1 
68.6 
76.4 
66.3 
70.2 
65.4 
-1.0 
78.4 
66.0 
77.0 

77.7 
69.2 
69.2 
68.0 
70.1 
65.1 
65.9 
77.4 
64.7 
64.9 
65.6 
78.1 
65.2 
70.0 
64.2 
64.0 
64.6 
66.8 
71.8 
68.6 
75.3 
67.0 
70.3 
65.4 
-1.0 
78.6 
66.8 
77.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
6 
6 
6 
6 
6 
6 
6 
6 
3 

90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
90 0.0 
60 2.3 
70 3.1 
70 3.1 
70 3.1 
70 3.1 
70 3.1 
70 3.1 
70 3.1 
70 3.1 
90 0.0 

90 0.0 , 2/17/83 
90 0.0 2/17/83 

2/17/83 
2/17/83 
2/ 1718 3 
2/17/83 
21 17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
21 17 183 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
21 17/83 
2/17/83 

2/17/83. 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2 1  17 18 3 
2/17/83 
2/17/83 
2/17/83 

2/17/83 

2/17/83 
21 17 183 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
21 17/8 3 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
2/17/83 
21 17/83 
2/17/83 
2/17/83 211 7/83 

2/17/83 
2/17/83 
2/17/83 
2/17/83 



T N * L E / . N * E  E *  5 5 1 0  5 10 * DE DL DO * 
E T * R H L V *  D *  DB A * D E R 36 DATE 

17 141 
17 142 
17 143 
17 144 
17 145 
17 146 
17 147 
17 148 
17 149 
17 150 
17 151 
17 152 
17 153 
17 154 
17 155 
17 156 
17 157 
17 158 
17 159 
17 160 
17 161 

2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

1 63 
2 60 
1 53 
1 63 
5 64 
0 64 
1 63 
2 53 
1 63 
1 61 
5 57 
2 55 
1 6 9  
1 71 
0 62  
1 64 
1 53 
1 62 
1 6 2  
5 62 
1 58 

80 .8  74 .3  7 5 . 2  6 8 . 0  68 .9  3 90 0 . 0  
9 0 . 0  8 4 . 4  84.6 78.5  78.7  3 90 0 . 0  
79 .2  72 .8  72.9  65.8 66 .4  3 90 0 . 0  
80 .3  73 .1  73 .8  67.6 67.9  3 90 0 . 0  
86.6 81.0 81.5  74 .4  7 5 . 4  3 90 0 . 0  
83 .1  76.9  78 .1  71.6 71 .3  3 90 0 . 0  
78 .9  72.5  73.7 66.2  66.9  3 90 0 . 0  
8 0 . 4  73.7 74 .8  67.7 68.0 3 90 0 . 0  
81.q 
83.7 
85.6  
7 9 . 1  
80 .1  
81 .a 
- 1.0 
7 9 . 1  
76 .9  
-1.0 

-1.0 
82.5  

75.8  
7 7 . 5  
8 0 . 2  
72.6  
73.2 
75 .6  
70.0  
72 .2  
7 0 . 3  
73 .0  
76.5  
82.0 

76 .2  
78.2 
80 .5  
73 .4  
74.7 
76 .3  
-1.0 
73 .4  
71.4  
- 1.0 
76.6 
- 1.0 

68.8 
71.1  
75.5  
66.4  
66.4  
68.8 
-1.0 
65.5  
63.5 
- 1.0  
70.5  
- 1.0  

6 8 . 3  
71 .2  
75 .1  
66.7 
67.1 
69.4  
- 1 .0  
66 .2  
64.4  
-1.0 
70.8 , 
- 1 . 0  

3 60 2 . 3  
0 20 0 . 0  
0 0 0.0 
0 0 0 . 0  
0 0 0 .0  
0 0 0 . 0  
0 0 0 .0  
0 0 0 .0  
0 0 0 .0  
0 0 0.0 
0 0 0 .0  
0 0 0 . 0  

78 .5  72 .3  73 .4  65.9  66.6 0 0 0 . 0  

21 171113 
2/17/ 83 
2/17/83 
2/17/83 
211 7/83 
2/17/83 

2/17/83 
2/17/83 
2/17/83 
2/17/83 

2/17/83 

21 i7 /a  3 
2/17/83 
2/17/a3 
2/17/83 
2/ 17/83 
2/17/83 
2/17/83 

2/17/83 

2/17/a3 
211 7/03 

c -47 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DATA SUMMARY *****W*I*WWIIIWI********~******* * * 
E *  * T  S *  * WS WA WE % 

S v *  W Y  P *  % IP I N  I C  
I E * G V D E * P E * ( 1 )  ( 2 )  ( 3 )  ( 4 )  ( 5 )  W NE N G  NT % 
T N % L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * D E R * DATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* QUAL. * * MIC * v *  LOC. jt EVENT * VEH * 

18 1 
18 2 
18 3 
18 4 
18 5 
18 6 
18 7 

18 9 
18 10 
18 11 
18 12 

18 14 
18 15 
18 16 
18 17 
18 18 
18 19 
18 . 20 
18 21 

i a  8 

ia  13 

~~ 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 
18 
18 
18 
18 
18 
18 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

i a  ia  

18 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6 0  
61 
62 
63 
6 4  
65 
66 
67 
6 8  
69 
7 0  

2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 2  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
0 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 2 1  
2 1 1 1  
2 x 1 1  

5 29 
0 34 
2 35 
3 34 
5 35 

1 35 
1 28 
2 32 
5 31 
S 29 
5 26 
5 35 
5 31 
3 33 
4 35 
5 30 
3 34 
5 38 
3 36 
3 28 
2 33 
6 33 
3 39 
2 41 
5 21 
5 38 
3 28 
3 31 
5 30 
5 35 
4 31 
5 31 
2 32 
2 27 
5 29 
3 32 
5 34 
5 28 
5 32 
3 41 
5 27 
5 33 
3 36 
5 31 
5 37 
3 36 
4 39 
5 38 
5 30 
3 37 
5 35 
3 35 
2 36 
3 36 
5 32 
5 35 
5 39 
2 30 
1 38 
5 31 
3 30 
4 34 
3 32 
2 35 
2 36 
3 30 
1 37 
5 34 
3 29 

1 38 

8 7 . 5  
73.5  
78 .6  
8 3 . 3  
82.9  
73 .2  
74.7  
69 .8  
8 1 . 5  
83 .1  
84.7  
90.1  
81 .9  
8 6 . 9  
78 .9  
84.6  
82.6  
81 .5  
87 .8  
80.6  
88.5 
76 .2  
87 .4  
90 .2  
83.7  
84.7  
8 4 . 4  
8 3 . 3  
79 .3  

87 - 6  
87 .1  
8 2 . 2  

83.7  
85.1  
77.5 
82.7  
80.6  
8 6 . 1  
84.7  
92.4 
85.S 
91.8 
84 .6  
86 .8 
8 3 . 2  
8 7 . 1  
8 6 . 2  
83.7 
84 .8  
84 .9  
83.5 
8 4 . 4  
7 7 . 3  
85.7 
81 .9  
8 7 . 9  
77 .8  
7 3 . 9  
84 .2  
82.1  
86 .5  
7 9 . 8  
81.3  
80.7  
81.7  
76 .0  
83.8 
78.8 

88-0 

78. I 

8 1 . 5  
67 .5  
73.6  
76 .4  
7 7 . 9  
6 8 . 0  
68 .7  
64.6  
7 5 . 2  
76.6  
78 .1  

76 .1  
80.5 
73.6  
7 9 . 1  
78 .3  
7 5 . 8  
8 2 . 4  
74.7  
8 2 . 0  
7 0 . 3  
8 2 . 1  
8 4 . 2  
77 .6  
78.4  
7 8 . 9  
76.9  
74.2  
82.8 
8 2 . 3  
8 1 . 0  
77.0 
72.4  
76.5  
79 .1  
71.7 
76.4  
74.7  
79.5  
79.0  
85 .3  
7 8 . 4  
85.2  
7 8 . 4  
79 .7  
76.6 
8 1 . 2  
80.3  
77.6 
78.0 
7 9 . 2  
77 .0  
78.8  
72 .5  
79.0 
75 .9  
80 .9  
74 .5  
69.6  
77.7 
7 6 . 4  
8 0 . 6  
74.6 
75.7 
75 .1  
7 6 . 0  
71 .9  
7 7 . 9  
72.1  
C -  

83.0 

81.7  
67.6  
73.6 
77 .1  
78 .4  
6 7 . 8  
68.6 
64.3  
75 .4  
77 .3  
7 8 . 9  
83 .3  
76 .8  
8 1  .8 
73.6 
79 .3  
78.6  
76 .4  
82.1 
7 4 . 8  
82.2 
70.0  
8 2 . 2  
84 .7  
77.6  
78.6  
78.6 
77 - 3  
7 4 . 1  
8 3 , 4  
82.9  
8 1 . 2  
77.0 
72.5  
77 .3  
79 .4  
71.8  

74 .9  
8 0 . 0  
79 .1  

78.7 
85.5 
79 .3  
80.8 
77.4  
81.7 
80 .5  
77.7 
78.7 
79.7 

' 77.7  
78.5 
72 .2  
79 .3  
76 .2  
83 .4  
74 .2  
70.0  
78.6 
7 6 . 8  
82.3 
75.0  
7 5 . 6  
75 .5  
76 .9  
70 .t 
78.4  
72 .5  

76.8  

as.& 

48 

0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0.0 
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0.0 
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0.0 
0.0 
0 . 0  
0 .0  
0 . 0  
0 .0  

0 .0  
0.0 
0.0 
0 .0  
0 . 0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  

0.0- 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0 .  
0 . 0  
0 . 0  
0.0 
0 . 0  
0 .0  
0 .0  
0 .0  
0.0 
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .P 
0 . 0  
0.0 
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 0 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0.0 
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0.0 
0 .0  
0.0 
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0.0 
0.0 
0 . 0  
0 . 0  

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
6 
6 
3 
3 
3 
3 
3 
3 
3 
6 
6 
6 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
6 
6 
6 
6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
6 
6 
6 
6 
6 
6 
3 
3 
3 

30 3 .9  
30 3 .9  
30 3 .9  
30 3 . 9  
30 3 .9  
6 0  2 . 3  
60 2 . 3  
6 0  2 . 3  
6 0  2 . 3  
6 0  2 - 3  
60 4 .5  
60 4 .5  
6 0  2 . 3  
60 2 . 3  
60 2 . 3  
60  2 . 3  
6 0  2 . 3  
60 2 . 3  
6 0  2 .3  
60 4 . 5  
6 0  4 . 5  
60 4 . 5  
60 4.5 
60 0 . 0  
6 0  0 . 0  
60 0 . 0  
60 0 . 0  
60 0 . 0  
60 0 . 0  
60 0 . 0  
60 0 . 0  
60 0 . 0  
60 O e O  
70 3 . 1  
70 3 . 1  
70 3 .1  
70 3 . 1  
70 3 .1  
60 0 . 0  
60 0.0 
6 0  0 . 0  

270 0 . 0  
270 0 . 0  
270 0 . 0  
270 0 .0  
270 0 . 0  
270 0 . 0  

60 2 . 3  
60 2 . 3  
60 2 . 3  
60 2 . 3  
60 2 . 3  
60 2 . 3  
60 2 . 3  
60 2 . 3  
60 2 . 3  
60 2 . 3  
60 2 . 3  
50 2 . 9  
50 2 . 9  
50 2 .9  
6 0  4 .5  
6 0  4 . 5  
6 0  4 . 5  
6 0  4 . 5  
$ 0  4.5  
6 0  4 . 5  
6 0  2 . 3  
60 2 . 3  
6 0  2 . 3  

8130183 

8/30/83 
8/30/83 
8130183 
8/  3 018 3 
8/30183 

8130183 

8130183 
8130183 
8130183 
8130183 
8130/83 
8130183 
8130183 
8130183 
8/30183 
8130/83 

8130183 
8130/83 

a1301tn 

~ 3 0 1 8 3  

w 3 0 m  

81301a3 

81 3 o 18 3 
8/30/83 
a130183 
8/34/83 
8130183 
8130183 
8/ 30183 
8130183 
8130183 
8130183 
8/30183 

8130183 
8130183 
8130183 

8/30/83 
8030183 
8130183 
W30183 

W 3 0 1 8 3  
8130183 
8/30183 
81 3 0/83 

8130183 
8130183 
8130183 
8130183 

81 30183 
813W83 
8/3 0183 
8130183 
8130/83 
813 0183 
8030183 
8/30/83 
8130183 
8130183 
8130183 
8130/83 
8130f 83 
8130183 
8130183 

8/3o/a3 

8/3o/a3 

8/3o/as 

a/3o/a3 
8~301a3  

013 01a3 



................................... DATA SUMMARY.******************~************* 
LOC. E EVENT * VEH * * * * QUAL. * * MIC * v *  

E * .  * T  S *  * WS WA WE * s V *  * Y  P X  * I P  I N  I C  * 
I E * G V D E * P E * (11 (21 (31 (4) (5) * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T * R H L V *  D *  DBA * . D  E R * DATE 

******************************X***********~******~**************~****************  
* * * W * * * * * * * W * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

18 71 2 1 1 1 5 22 80.0 77.7 78.4 0.0 0.0 3 60 2.3 8/30/83 

18 73 0 0 1 1 2 32 78.9 74.3 74.5 0.0 0.0 3 60 2.3 8/30/83 
18 74 0 0 1 1 3 22 83.4 76.2 77.3 0.0 0.0 3 60 2.3 8130183 
18 75 0 0 1 I 3 34 84.8  78.9 79.0 0.0 0.0 3 60 2.3 8130183 

18 77 0 0 1 1 3 29 85.2 79.8 78.8 0.0 0.0 3 60 2.3 8/30/83 
18 78 0 0 1 1 2 36 83.9 77.5 78.0 0.0  0.0 3 60 2.3 8/30/83 
18 79 0 0 1 1 0 0 83.0 76.6 77.0 0.0 0.0 3 60 2.3 8 / 3 0 / 8 3  
18 80 2 1 1 1 3 30 84.3 78.0 78.3 0.0 0.0 3 60 2.3 8/30/83 

18 82 2 1 1 1 3 4 0  -1.0 75-9 76.2 0.0 0.0 3 60 2.3 8/30/83 
18 83 2 1 1 1 2 33 82.3 77.1 76.7 0.0 0.0 3 60 2.3 8/30/83 
18 84  2 1 1 1 5 30 82.9 76.2 77.2 0.0 0.0  0 60 0.0 8/30/83 
18 85 2 1 1 1 5 32 82.8 75.8 76.2 0.0 0.0 0 60 0.0 8/30/83 
18 86 2 1 1 1 2 36 78.2 72.4 72.1 0.0 0.0 0 150 0.0 1/19/84 
18 87 2 1 1 1 3 39- 86.6 80.0 81.2 0.0 0.0 0 150 0.0 1/19/84 
18 88 2 1 1 1 4 39 88.7 82.3 83.0 0.0 0.0 0 150 0.0 1/19/84 
18 89 2 1 1 1 2 30 8 0 . 4  73.6 73.2 0.0 0.0 0 150 0.0 1/19/86 

18 91 2 1 1 1 1 36 76.1 71.6 70.6 0.0 0.0 0 150 0.0 1/19/84 
18 92 2 1 1 1 5 29 86.2 79.5 80.2 0.0 0.0 0 150 0.0 1/19/84 
18 93 2 1 1 1 2 34  85.4  78.7 78.8 0.0 0.0 0 260 0.0 1/19/84 
18 94 2 1 1 1 0 45 76.5 72.0 71.2 0.0 0.0 0 260 0.0 1/19/84 
18 95 2 1 1 1 1 39 76.2 69.7 70.2 0.0 0.0 0 260 0.0 1/19/84 
18 96 2 1 1 1 5 35 82.7 75.6 76.7 0.0 0.0 0 260 0.0 1/19/84 
18 97 2 1 1 1 0 41 77.6 71.9 71.4 0.0 0.0 0 260 0.0 1/19/84 
18 98 2 1 1 1 5 31 86.1 78.5 78.9 0.0 0.0 0 260 0.0 1/19/84 
18 99 1 1 1 1 1 36 73.3 69.1 69.4 0.0 0.0 0 260 0.0 1/19/84 
38 100 2 1 1 1 1 41 81.6 74.7 74.2 0.0 0.0 0 30 0.0 1/19/84 
18 101 2 1 1 1 2 37 82.4  76.3 77.1 0.0 0.0 0 30 0.0 1/19/84 
18 102 1 1 1 1 2 28 78.3 73.6 74.2 0.0 0.0 0 30 0.0 1/19/84 
18 103 2 1 1 1 5 39 84.8  78.6 78.0 0.0 0.0 0 30 0.0 1/19/84 
18 104 2 1 1 1 1 38 77.6 71.0 70.1 0.0 0.0 0 30 0.0 1/19/84 
18 105 2 1 1 1 3 29 82.7 78.0 78.1 0.0 0.0 0 30 0.0 1/19/84 
18 106 2 1 1 1 2 41 84.6 77.8 77.9 0.0 0.0 0 30 0.0 1/19/84 

18 108 2 1 1 1 0 35 76.5 70.6 70.9 0.0 0.0 0 80 0.0 1/19/84 

18 110 2 1 1 1 5 4 0  87.1. 80.9 81.0 0.0 0.0 0 80 0.0 1/19/84 
18 111 2 1 1 1 3 25 83.9 78.0 77.0 0.0 0.0 3 280 0.8 1/19/84 
18 112 2 1 1 1 5 27 84.7 78.0 78.7 0.0 0.0 3 280 0.8 1/19/84 
18 113 2 1 1 1 3 37 85.8 80.2 79.6 0 . 0  0.0 3 280 0.8 1/19/84 
18 114 2 1 1 1 5 34 87.6 81.3 80.6 0 . 0  0.0 3 280 0.8 1/19/84 

18 116 2 1 1 1 5 28 86.5 78.6 79.6 0.0 0.0 3 280 0.8 1/19/84 
18 117 2 1 1 1 5 36 82.7 76.2 76.2 0.0 0.0 3 280 0 .8  1/19/84 
18 118 2 1 1 1 2 39 86.8 79.5 79.7 0.0 0.0 3 280 0.8 1/19/84 
18 119 2 1 1 1 3 37 . 8 4 . 0  78.4 77.6 0.0 0.0 3 280 0.8 1/19/84 
18 120 2 1 1 1 2 27 83.1 79.1 79.3 0.0 0.0 3 280 0.8 1/19/84 
18 121 2 1 1 1 2 39 76.9 72.6 71.5 0.0 0.0 3 280 0.8 1/19/84 
18 122 2 1 1 1 2 42 76.8 71.9 71.2 0.0 0.0 3 280 0.8 1/19/84 
18 123 2 1 1 1 3 31 80.8 75.5 74.8 0.0 0.0 0 40 0.0 1/19/84 
18 124 2 1 1 1 5 32 91.8 8 4 . 4  86.4 0.0 0.0 0 40 0.0  1/19/84 
18 125 2 1 1 1 2 34 89.5 82.4 81.9 0.0 0.0 0 40 0.0 1/19/84 
18 126 2 1 1 1 5 28 84.9 77.5 77.9 0.0 0.0 0 40 0.0 1/19/84 
18 127 2 1 1 1 3 34 83.1 76.1 76.1 0.0 0.0 0 4 0  0.0 1/19/84 
18 128 2 1 1 1 3 28 82.1 74.9 74.5 0.0 0.0 0 4 0  0.0 1/19/84 
18 129 2 1 1 1 5 34 86.8 80.2 8 0 . 4  0.0 0.0 3 70 1.5 1/19/84 
18 330 2 1 1 1 2 35 80.6 75.2 7 4 . 6  0.0 0.0 3 70 1-5 1/19/84 
18 131 2 1 1 1 3 38 88.2 81.6 81.6 0.0 0.0 0 90 0.0 1/19/84 
18 132 2 1 1 1 3 26 84.4 78.9 7 8 . 4  O'.O 0.0 0 90 0.0 1/19/84 
18 133 1 1 1 1 2 34 81.7 76.3 75.9 0 . 0  0.0 0 90 0.0 1/19/84 
18 134 2 1 1 1 5 27 85.8 79.2 79.5 0.0 0.0 0 90 0.0 1/19/84 
18 135 2 1 1 1 3 28 78.1 71.1 71.4 0 .0  0.0 0 90 0.0 1/19/ 8 

18 72 o o 1 1 5 27 81.4 75.8 76.1 0 .0  0 .0  3 60 2.3 a/30/83 

18 76 o o 1 i 5 30 83.5 77.3 77.4 0 . 0  0 . 0  3 60 2.3 a / 3 o m  

18 81 0 0 1 1 4 31 77.9 72.3 73.2 0.0 0 .0  3 60 2.3 8/3o/a3 

18 90 2 I 1 1 i 38 76.8 70.2 71.3 0 .0  0 .0  ' o 150 0 .0  1/19/84 

18 107 2 1 1 1 5 35 83.3 77.4 77.7 0 .0  0 .0  o ao 0 .0  1/19/84 

18 109 2 1 1 1 5 35 83 .4  77.3 77.7 0 . 0  0 .0  o 80 0.0 1/19/84 

18 115 2 o i 1 5 34 92.2 85.7 85.5 0 .0  0 .0  3 280 0.8 1/19/84 

c-49  



f f f f f f W f * f * * * f f f f * f f * * ~ * f * f * f * * * * * f  DATA SUMMARY * * * * * * f * * I * Y I I * W I W f I f * * * * * * * * * * *  
LOC. * EVENT * VEH S I 3t * QUAL. f * MI C * v *  

E f  * T  S *  * US WA WE * 
s V *  f Y  P *  * IP I N  IC * 
I E f G V D E * P E * (1) (21 (31 (4) (5) * NE NG NT * 
T N * L E / N * E  E *  5 5 10 5 10 * DE DL DO * 
E T X R H L V X  D X  D8A f D E R * DATE' 

ff*****************i*ff******************f******************************f******** 
* * * * * * W * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * f * * * * * * * * * * * * * * * * * * * * f * * * * * * * * * f f * *  

19 
19 
19 
19 
19 
19 
19 

* 19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

19 
19 
19 
19 
19 
19 
19 
19 
19 

-19 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

. 19 
19 
19 
19 
19 
19 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
4 3  
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
6 4  
65 
66 
67 
68 
69 
70 

1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
1 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
2 1 1 1  
2 0 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  
2 1 1 1  

5 32 
5 36 
5 38 
1 55 
1 34 
1 44 
0 35 
3 39 
3 33 
1 39 
2 30 
2 39 
2 38 
2 44 
2 33 
2 37 
5 32 
3 35 
2 34 
2 41  
5 4 0  
5 29 
3 37 
3 4 3  
2 33 
3 39 
5 33 
5 40 
2 42 
2 46 
3 35 
2 46 
3 45 
2 41 
3 39 
3 4 3  
3 35 
2 39 
3 50 
2 31 
2 46 
2 47 
3 46 
5 31 
1 42 
1 49 
5 36 
3 41 
2 40  
1 45 
5 37 
5 31 
3 34 
3 95 
3 35 
3 31 
5 36 
5 4 0  
3 38 
2 39 
5 45 
5 25 
5 33 
3 36 
3 28 
2 30 
2 34 
3 35 
2 45 
3 37 

86.2 
84.5 
86.7 
83.2 
76.1 
82.4 
74.4 
85.2 
86.4 
76.2 
79.3 
79.8 
79.1 
85.0 
81.3 
83.4 
89.9 
83.7 
79.2 
82.6 
89.8 
89.9 
86.3 
87.0 
86.7 
92.5 
88.6 
91.9 
84.2 
84.6 
83.3 
85.8 
86.7 
82.4 
84.3 
86.6 
88.5 
88.5 
88.7 
85.0 
83.0 
83.0 
87.9 
86.2 
79.3 
79.1 
88.5 
88.7 
87 -8 
79.2 
87.2 
87.4 
85.1 
88.8 
87.9 
85.0 
90.5 
85.9 
87.8 
81.8 
87.3 
81.5 
87.7 
87.2 
83.2 
76.8 
83.4 
8 4 . 5  
84.0 
89.1 

C 

80.1 
80.5 
80.6 
75.7 
69.3 
75.3 
67.6 
78.0 
79*4 
67.9 
74.2 
72.4 
72.8 
78.7 
74.3 
76.3 
84.6 
77.5 
72.8 
75.6 
83.0 
83.7 
78.9 
80.5 
79.4 
86.5 
82.1 
83.5 
77.6 
78.4 
76.6 
78.1 
80.3 
75.4 
77.8 
80.1 
81.5 
81.0 
82.5 
78 .8 
64.0 
76.4 
81.6 
80.3 
70.6 
71.2 
82.0 
81.5 
81.0 
72.6 
80.9 
80.5 
78.4 
82.3 
82.3 
77.1 
83.1 
79.2 
80.7 
75.4 
80.0 
75.4 
82.8 
78.5 
75.5 
69.9 
74.5 
77.9 
76.3 
81.5 

1 -  so 

80.7 
81.0 
80 -8 
76.5 
69,2 
75.7 
67.9 
78.5 
79.6 
69.0 
74.4 
72.3 
73.1 
78.4 
74.4 
76.1 
83.6 
77.6 
72.9 
75.7 
83.7 
83.6 
78.5 
80.6 
79-4 
85.7 
82.2 
84.5 
77.8 
78.5 
76.5 
78.1 
80.0 
75.8 
77.7 
80.2 
81.6 
81.2 
82.3 
79.0 
66.0 
76.7 
81.2 
81.6 
70.5 
72.2 
82.1 
81.9 
81.0 
73.5 
80.9 
82.2 
79.0 
82.3 
80.9 
77.6 
83.7 
79.4 
81.9 
76.3 
80.9 
75.7 
83.2 
79.1 
76.2 
70.2 
75.6 
7 8 . 4  
77.1 
81.9 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  

0 .0  
0 . 0  
0 .0  
0 . 0  
0 - 0  
0 . 0  
0 .0  
0 .0  
0.0 
0.0 
0 . 0  
0 . 0  
0 . 0  
0 .0  
0.0 
0 .0  
0.0 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 ,o  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 .0  
0 .0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 . 0  
0 . 0  
0 . 0  

3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0 - 0  
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0  
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
3 270 0.0 
0 0 0.0 
0 0 0 .0  
0 0 0 . 0  
0 0 0 .0  
0 0 0 . 0  
0 0 0 .0  
0 0 0 .0  
0 0 0 .0  
0 0 0 . 0  
0 0 0.0 
0 0 0 . 0  
0 0 0 .0  
0 0 0 .0  
0 0 0 .0  
0 0 0 .0  
0 0 0 .0  
0 0 0 . 0  
0 0 0 . 0  
0 0 0 .0  
0 0 0 .0  
0 0 0.0 
0 0 .  0 . 0  
0 0 0 . 0  
0 0 0 . 0  
0 0 0 . 0  
0 0 0 .0  

21 11 8 
2/ 11 8 
2/ I/ 8 
2/ 11 8 
2/ 11 8 
2/ I/ 8 
2/ 11 8 
21 1/ 8 
2/ 1/ 8 
2/ 11 8 
2/ 1/ 8 
2/ 11 8 
2/ 1/ 8 
2/ 1/ 8 
2/ 11 8 
2/ 11 8 
2/ 11 8 
2/ I/ 8 
2/ 11 8 
21 I/ 8 
21 I/ 8 
21 1) 8 

2/ 1/ 8 
2/ 1/ 8 
2/ 11 8 
2/ 1/ 8 
2/ 1/ 8 
21 11 8 
2/ 11 8 
2/ 11 8 
2/ I/ 8 
2/ 1/ 8 
2/ 1/ 8 
2/ 1/ 8 
21 1/ 8 
21 1/ 8 
2/ 1/ 8 
21 1/ 8 
2/ 1/ 8 
21 I/ 8 
21 1/ 8 
2/ 1/ 8 
21 I/ 8 
2/ 11 8 
2/ 1/ 8 .  
21 l/ 8 
2/ 1/ 8 
21 11 8 
2/ 1/ 8 
2/ 11 8 
2/ 11 8 
2/ 1/ 8 
2/ 1/ 8 
2 1  1/ 8 
2/ 1/ 8 

2/ 1/ 8 
2/ 1/ 8 
21 1/ 8 
2/ 11 8 
2/ 1/ 8 
21 1/ 8 
2/ 1/ 8 
2/. 1/ 8 
2/ 1/ 8 
21 l /  8 
2/ 11 8 
2/ 1/ 8 
2/ 11 8 

2/ 11 a 

21 11 a 



. 

. 
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APPSNDIX D 

RESULTS OF ANALYSES 
(Level Road Sites Only) 

0 



0- I 



+++*+++**++++++~++*+u+*+*+*+*+*~ DATA s-y ++C+W+t*++++++++++*+m PAGE 2 
S1TES-1,2.3,5,6,7,9,10,11,12,14,~5,16,17,18,19 84/06/22 
ALL VEHICLE SPEEDS VEHICLE TYPE(S) A-corn 15: 01 : 29 + 

ALL WIND SPEEDS AU WIND.ANGLES AU WIND VECTORS + 
MIN. EVENT QUAL. 1 1 1 1 * 

Hl++**+++++++++++++**+**++*+*+***++++**+*******+**++*++*+****+++*++*+**+**+***+ 

MIC-1 MIC-2 MIC-3 MIC-4 mic-5 

SPEED CLASS DATA 
CLASS 0 ( (25 ) 
NUMBER OF POINTS 2 2 2 
MIN. PTS. REQUIRED 7595 7285 61 10 
MEAN MPH * 24.00 24.00 24.00 
MEAN ENERGY (DBA) 68.23 61 85 62.24 
MEAN DBA 65 - 95 59.65 60.35 
STD. DEV. MeAN DBA 6.86 6.72 6-15 

CLASS 1 -(25-28) ~ 

NUMBER OF POINTS *, 1 1 1 ,  
M I N .  PTS. REQUIRED ,. . ' 0  -. 0 - 0  r. 
MEAN M W  ' -  28.08 . 28.081 28-88 . 
MEAN ENERGY (DBA) 69 68. 62.80 63 -60 

DBA 69 e 60 62 80 63.60 
STD. DEV. MEAN DBA 0.00 0.00. 0.00 

NUMBER OF POINTS 8 8 8 
m. PTS. REQUIRED 37 38 36 
m M P H  30.50 30.50 30.50 
MEAL? EBtRoy (DBA) 69-13 - 63.38 64.30 
MtAIo DBA 68-91 ; 62-54 63-37 
S p o o  DW. HEAN DBA 2.66 2.53 

NUMEER OF m I m s  19 20 20 
MIN. PTS- REQUIRED 37 35 30 
MEAN M P H  34.37' 34.40 34.40 

CLASS 2 (29-32) 

CLASS 3 (33-36) 

MEAN ENERGY (DBA) 70.86 64-42 65 - 21 
MEAN DBA 69.82 63.39 64.37 
STD. DEV- MEAW DBA 2-90 2.83 2.61 

NUMBER OF POINTS 9 9 9 
m. PTS. REQUIRED 24 18 16 
MEANPIPB 38.78 38.78 38.78 
MEMI EIPERGY (DEA) 70 - 77 64-12 65-53 
MEMl DBA .. 70.31 63 73 65.19 
S T D e  DKV. W DBA 2 -14 1.85 1.73 

NUMBER O F  PO= - 37 37 37' 
m. PTS- REQUIRED 25 29 24 
MEAN MPH .* 42.54 42.54 42-54 
MEAN ENERGY (DBA) 73-98 67.08 68.24 
MEAN DBA 72.85 65.85 67.24 
STD. DEV. MEAlo DBA 2.50 2.70 2.44 

CLASS 4 (37-40) 

CLASS 5 (41445 

__I-- ---- ----------------I 

0 
0 
0.00 
0.00 
0.00 
0.00 

0 
' 6  

a-ae 
0.00 
0.00 
0.00 

0 
0 
0.00 
0.00 
0.00 
0.00 

5 

35.20 
58.59 
58.58 
0.31 

1 
0 
48-80 

58.20 
0.8%. 

sa. 20 

23. 
42 
42.43 
62.48 
60.77 
3.12 

0 
0 
0.00 
0.00 
0.. 00 
0.00 

8.08 - 
8.00 
0.0a 
0.00 

0 
0 
0.00 
8-06 - 

' 0.08 
8.00 

5 
12 
35.20 
61.54 
61.40 
1.24 

1 
0 
40.00 
60 t 88 
68-80, 
0.00 

, I  

23 
28. 
42.43 
64.74 
63.62 
2.56 - 



MIC-1 MIC-2 MIC-3 MIC-4 MIC-5 
-------------------______u_____________- 

CLASS 6 (45-48) 
NUMBER OF POINTS 40 40 40 19 19 
MIN. PTS. REQUIRED 28 36 31 24 33 
MEAN MPH 46 .70  46.70 46.70 46.37 46.37 
MEAN ESERGY (DBA) 75.48 69.14 70.01 62.28 65.05 
MEAN DBA 74.65 68.07 69.12 61.55 64.07 
STD- DEV. W DBA 2.63 3.02 2.80 2 .33  2.72 

NUMBER OF wIms 43 44 42 1 7. 17 

MEA#m - 50.65 50.64 50.64 \ 50.59 50.59 . 
MEA# ENERGY (DBA) - 76.96 70.52 7 1 - 3 6  . 63.08 

STD. DEV- MEAB DBA I .75 1.96 1.76 2.16 2-83 

CLASS 7 (49-52) 

MIN. WS. REQUIRED,* 12 15 12 , 21 19 

6f -82 
MEW DBA 76- 61 70.07 71 -00 62.66 65.41 

CLASS 8 (53-56) 
NUMBER OF POINTS 83 84 . 84 29 29 
MIN. PTS. REQUIRED 14 21 20 36 23 
MEAN MPH 54.72 54.73 54.73 54.59 54.59 
MEAN ENERGY (DBA) 77.93 71.91 72.48 65.26 66.80 
MElU DBA 77.47 71.24 71.90 64.30 66-26 = 

1-09 L-. 1-29 2.24 2 .93 2-34: . STD. DEV. MEAB D B k  

NUMBER OF POINTS 88 91 98 4s 45 
MIN. PTS. REQUIRED 19 24 18 31 28 
MEAN M P H  58 48 58.47 58.48 58.56 58.56 
MEAN ENERGY (DBA) 79.13 73.09 73.71 65.97 68.23 

a -  CUISS 9 (57-68) 

MEAN DBA 78.60 72.36 73.20 64.98 67.23 
STD. DEV. MEAN DBA 2.16 2 .44 2.14 2.79 2.66 

NUMBER OF POINTS 61 62 60 38 37 
MIN. PTS. REQUIRED 23 24 23 35 25 
MEAN MPB 62.59 62258 62.60 62.66 62.65 
MEAbi ENERGY (DBA) 79.83. 73.83 74.65 67.39 68.69 

67.89 MtAbf DBA . 79.14 73 -04 73.93 
STD. DEV- MEAM DEA 

QASS 10 (61-64) 

66.18 
2.40 244 2.39 2.94 2 .52  . \ .  

27 24 14 ~ 14 
3 3  47 . 63 . 68 ' -  

~. QdsS 11 ( *64 ) 
NUMBER OF POMTS . .  
NZIOC PTSC REQUIRED . .  

M P X  66.6? 66.59 66.67 66.57 66.5T 
MEAN ENERGY (DBA) 81.36 74.28 ' 75.84 68.44 70.12 
MEAN DBA 88.24 73.52 74.74 66.81 66-31 
STD. DEV. MEAN DBA 3.39 2.80 3.32 3.67 3.82 ----- - --- --I-- 

D-3 

. 



*******t*,*),***,+*+*,**~******** DATA SUMMARY Il,*****t**.***t***t* PAGE : 1 
* SITES-1 ,2 ,3 .5 ,6 ,7 ,9 ,10 ,11 ,12 ,14 ,15 ,~6 ,17 ,18 ,19  84/06/22 

ALL VEHICLE SPEEDS VEHICLE TYPE(S) A-std 15:04:03 
* ALL WIND SPEEDS ALL WIND ANGLES ALL WIND VECTORS 
MIN. EVENT QUAL. 1 1 1 1 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MIC-1 MIC-2 MIC-3 MIC-4 MIC-5 ---------- .................................... 

REGRESSION EQUATION 8 
L0 A + B W ( M P H )  A = 14.91 5.34 9.10 12.91 21.23 

B =  36.83 38.47 36.89 29.99 26.57 
NUMBER OF OBSERVATIONS 819 838 824 41 9 41 6 
STD. ERROR OF Y ON LOG(X) 2.98 2.86 2.88 2.89 2.40 
INDEX OF DETERMINATION 0.52 0.54 0.52 8.32 0.35 
COEFF- OF CORRELATION 0.72 0.74 0.72 a. 57 0.59 
P RATIO 869.97 984.74 890.31 ’199.22 221-87 - ------- - 

U 

78.73 72.01 73-03‘  65.44 67.7?- - 
ltk39 17.78 17.24 12.26 8.85 

MEAN 
VARIANCE 
STD. DEV. 4.17 4.22 4.15 3 .50  2.97 

K O 0 2  

.’ - 

- ---_._---I______. 

LBE: 
A + 0.115*S0^2 15.88 6;28 10.06 13 .87  21.89 

. .  - .  
. .. 

... - .  ~ . ., 
. I  .. :. . 

0-4 



STD. DEV. MEAN DBA - 
CLASS 1 -t25-28) 
NUMBER OF POINTS .,- 
MILO. PTS. REQUIRED 
MEmMPR 
MEAN ENERGY (DBA) ’ 

MElw DBA 
STD. DEV. MEhN DBA 

CLASS 2 (29-32) 
NUMBEROF POINTS . 

MEAPJ M P H  
MEAN ENERGY (DBA) 
ME&W DBA 

MIN. PTS. REQUIRED 

STD. DIN. MEAN DBA 
CLASS 3 (33-36) 

WMBER OF m m s  
M I N .  PTSI REQUIRED 
MEAN MPH 
MEAN ENERGY (DBA) 
MEAN DBA 
STD. DEV. MEAN DBA 

CLASS 4 (37-40) 

0 .OO 

5 
17f . 

- 23-28 
. 71.32 
68.98 
4.73 

13 
19 
30.62 
70.09 
69.63 

. 2.02 

26 
36 
34.73 
71.72 
70.64 

0.00 

5 
164 
27 -20 
64.10 
62.14 
4.61 

13 
27 
30.62 
63.53 - 62.88 
2; 36 

26 
44 
34.73 
65.31 
63.92 

0.00 

5 
138 
27.29 
64.77 
63.00 
4.23 

13 
20 
30.62 
64.37 
63.91 
2.07 

26 
32 
34.?3 
66.08 
65.13 

9). 00 

0 
0 
0.00 
0.00 
0.00 
0.00 

3 
34 
31.33 
59.67 
59.53 
1,. 36 

4 
34 
34.25 
58.72 
58.45 

0.00 

0 
0 
0.00 
0.00 
0.00 
8.00 

3 
1 
31.33 
62.04 
62 -03- 
0.21 

4 
54 
34.25 
61.71 
61.27 

2.93 3.22 2.73 1.83 2.30 

NUMBER OF POINTS 

MEAN MPH 
MEAH ENERGY (DBA) 
MEAN DBA 
STD- DEV. DBA 

M I N .  PTS. REQUIRED 

CUISS 5 C4l-44) 
NUMBER OF wms 
MIN- PTS- REQUIRED 
MEluJMpII 
MEAL0 ENERGY (DBA) 
MEAN DBA 
STD- DEV. MEAM DBA 
----1_---- 

24 
40 
38 33 
74 -56 

. - 73-48 
3-8J 

5z - . .  
36 
42.73 
75.65 

2.98 
74.41 

I-_ -----.u-- 

24 
44 
38.33 
67.56 
66.41 
3 -20 

5 1  
35 
42.73 
68.57 
67.32 
2.96 

24 
34 
38.33 
68.40 
67 -46 
2.80 

6 
23 
38.50 
61.27 
60.92 
1.88 

27 
25 
42.81 
62.18 
61.46 
2.41 

6 
18 
38.50 
63.51 
63.37 
1.23’. 

27 
17 
42.81 
64.77 
64.29 
2.03 .------ 



ALL WIND SPEEDS AU WIND ANGLES ALL WIND VECTORS 
MIN. EVENT QUAL. 1 1 1 1 **.******+*+*+****~*************+*+**+*****+++**+*****+**,**+*****~************+* 

i 

CLASS 6 (45-48) 
NUMBER OF P O I N T S  
MIN. PTS., REQUIRED 
MEAN MPH 
MEAN ENERGY (PEA) 
MEAN DBA 
STD- DEV. MEAN DBA 

CLASS 7 (49-52) 
MJMBERQF m m s  . 
M x -  PTSC REQUIRED* 
MEAN M P E  
MElw ENEROY (DBA) 
MEAN DBA 
STD. DEV. M W  DBA 

CLASS 8 (53-56) 
NUMBER OF P O I N T S  

MEAN MPR 
MEAbl ENERGY (DBA) 
M E M  DBA 

M I N .  PTS. REQUIRED 

STDc DEV- DBA 

NUMBER OF POINTS 
M I N -  PTS. REQUIRED 
MEAH MPH 
MEAN ENERGY (DBA) 
MEAN DBA 

CLASS 9 (5r-60) 

STD. DEV. MEAB DBA 
CLASS 10 (61-64) 

NUMBER OF P O I N T S  
M m .  PTS. REQUIRED 

MPB 
T R G Y  (DBA) 

MEAN DBA 
STD. DEV. W DBA, ~ _ '  

BluMEER ar WIXTS 
MINJ. PTS. REQUIRED 
M E A b l m  
HEAN ENERGY (DBA) 
MEAN DBA 

CLASS 11 ( >64 ) 

STD. DEV. DBA 

52  
30 
46.63 
76.52 
75.72 

2.73 

- 7 2  
50 
50.76 

". 80.86 
79.00 

3 . 5 s  

52 
32 
46.63 
69.49 
68.59 

2.81 

73 . 
44 
50.78 
n . 6 1  
73-91 

3732 

167 174 
26 29 
54.49 54 .,49 
80.09 73.44 
79.24 72-56 
-2.53 -' 2-71 

175 
37 
58.54 
81.15 
79.93 

3 .ffs 

1 5 4  
31 
62.26 
81.86 

. 8U.7'9 
.1 ZL79 

79 * 
*.? 33. . 

68.23 
83.13 
82.04 

2.86 

181 
33 
58.56 
74.44 
73.38 

2.89 

158 
27 
62.26 
75-19 
74.24 

~ 2-62 

89 
3 3  
68.20 
76.54 

2.85 
75 -38 

52 
27 
46.63 
70.81 
70.05 

2.58 

72 
45 
50 76 
74 0 98 
73-26 

3.34 

167 
25 
54.49 
74 a 45 
73.63 

2.49 

178 
37 
58.54 
75.37 
74.20 

3 .03 

155 
37 
62.26 
76-84 
75.01 
3.03 

80 
F. 33 

~ 68.20 
77.49 
76.38 

2.85 

28 
26 
46.50 
62.92 
621.27 
2.48 

26. 
18 
50.75 
64.46 
64.00 

2.03 

76 
37 
54 46 
66.74 
65.55 
3.02 

102 
41 
58.63 
67.12 
65.90 

3.20 

101 
38 
62 32 
67.92 
66.55 

3.09 

5 2 .  
29 
68.33 
69.13 
67.97 

2.69 

27 
15 
46 52 
65.40 
65.00 

1 .90 

20 
3 0  
5 0 . 7 5  , 
67.95 . 

2.78 
66 e 82  

76 
25 
54.46 

67 91  
2 . 4 9  

68.71 

100 
29 
58.64 
68.99 
68.06 

2.70 

10 1 
22 
62.32 
69.68 
68 -85 

5 -33 ,  . 

52  ' . 
22 
68.33 
70.67 
69.88 

2 .34 



f 

! 



CLASS 0 ( (25 
NUMBER OF POINTS 

MEhbl MPH ‘ 
MEAN ENERGY (DBA) 
MEAM DBA 
STD- DEV. HEAN DBA . 

MIN. PTS. REQUIRED 

CLASS 1 ,(25-28) 
M I M B E R O F P O ~ ~  
m. PTs* IlEciuIREd” ’ 
mM MPH 
MEAlo ENERGY (DBA) 
MEAN DBA 
STD. DEV. MEAN DBA 

NUMBER O F  POINTS 

MEAN MPH 
MGAN EEIZRGY (DBA) 
PaAR DBA 

CLASS 2 (29-32) 

MIN. PTS. REQUIRED 

STD. DEV. MtAll DBA 
CLASS 3 (33-36) 

NUMBER OF POINTS 

MEAN MPH 
MEAN ENERGY (DBA) 
MEAN DBA 

M M -  PTS. REQUIRED 

STD. DEV. MEAN DBA 
CLASS 4 (37-40) 

NUMBER OF POINTS 
MIN. PTS. REQUIRED 
m M P H  
MEAN ENERGY (DBA) 
MEAN DBA 
STD. DEV- MEAN DBA 

CLWS 5 (4144) 
MIMBLR OF mxms 
m. PTS. REQUIRED 
MEAN MPH 
MEAN ENERGY (DBA) 
MEAN DEA 
STD. DEV. MEAN DBA -------- 

3 3 
513 53 5 
23 00 23.00 
67.00 60.55 
64.77 58 20 
5.27 5.37 

. -  6 . 
. t Z 3 3 . .  
119 

71.08 
69-08 
4.24 

21 
21 
30.57 
69.96 

I 69-37 
2.28 

6 
11 3 
27 33 
63.90 
62.25 
4.13. 

21 
25 
30.57 

- 63.44 . 62.95 
2-40 

4s 46 
34 37 
34.58 34.59 
71-38 64.95 
7q; 29 63.69 
2 -91 3.03 

33 33 
40 39 

‘ 38.45 38.45 
73.81 66.86 
12.61 65 -68 
. 3-13 3.11 

88 88 
33 34 
42.65 42 65 
75.02 68.00 
73.75 66.70 
2.88 2.93 

--_I------_. 

3 
424 
23 00 
61.07 
59.20 
4.78 

6 
95 I., 
27-33 
64.60 
63.10 
3.79 

21 
21 
30.57 
64.34 
63.78 
2.20 

46 
29 
34.59 
65.72 

2.68 
64.80 

33 
30 
38.45 
67.78 
66.84 
2.73 

88 
28 
42.65 
69.09 
68.04 
2.66 

-r-------.-- 

0 
0 
0.00 
q.OO 
d .  00 
d.OO 

0 
0 
0.00 
0.00 
0.00 
0.00 

3 
34 
31.33 
59.67 
59.53 
1-36 

9 
7 
34.78 
58.65 
58.52 
1.14 

7 
24 
38.71 
68.94 
6e.53 
2.00 

50 
36 
42.64 
62.32 
61.14 
2.75 .------- 

0 
0 
0.00 
0.00 
0.00 
0.00 

0 
0 -  - 
0*00 
0.00 
0.00 
0.00 

3 
1 
31.33 
62.04 
62.83 
0.21 

9 
15 
34.78 
61.62 
61.34 
1.66 

9 
13 
38.71 
63 -21 . 
63-00,, 
1.48 

5 0  
21 
42.64 
64.76 
63.98 
2.29 ------- 



CLASS 6 (45-48) 
NUMBER OP POINTS 

MEAN MPH 
MEAN ENEkGY (DBA)  
MEAN DBA 

MIN. PTS. REQUIRED 

STD. DEV. HElw DBA 
CLASS 7 (49-52) 
NUMBER OF POINTS 
MIBI.  P'fS. REQUIRED,.* 
MEANMPH 
MEMlEp3ERGY (DBA)  ' 

MEAN DBA 
Sm,. DEV. MEAN DBA 

NUMBER OF POINTS 
MIN. PTS. REQUIRED 
MEAN M P H  
MEAN ENERGY (DBA) 
MEAN DBA 

CLASS 8 (53-56) 

sip- DEV. MEMTDBA 
CLASS 9 (57-60) 
NUMBER OP POINTS 

ME3N MPH 
MEAN ENERGY (DBA) 
MEAN DBA 
!3TD. DEV. MEAN DBA 

NUMBER OF POINTS 

MEAN M P L I  
MEZW ENERGY (DBA) 
MEAN DBA 

MIN. PTS. REQUIRED 

UASS 10 (61-64) 

MIN. PTS. REQUIRED 

STD. DEV- MElllo DBR 
QdsS 11 ( s 6 4  ) 

NUMBER OF POINTS 
MIN. PTS. R E O V I ~  
M E A b I m  
MEAN ENERGY (DBA) 
MEAN DBA 
STD. DEV. MEAN DBA 

92 92 
30 34 
46.66 46.66 
76.10 69.34 

2.73 2 .90 
75.26 68.36 

115 11 7 . 41. 36 
. t 50.72 58.73 

~ - 79-77 72.68 
78 - 10 71.21 

3 .Zl 3.01 

- 258 258 
25 28 
54.56 54.57 
79.48 72.99 
78.65 . 72.09 
2 . a  - 2.64 

263 272 
32 31 
58.52 58.53 
80.57 74.03 
79.49 73.04 

2.85 2.79 

215 
31 
62.35 
81.32 

, ee-32 
2 ..78 

. ' .  

. ._ 103 i 

3& . 
67.06 
82.78 
82.62 

3.07 

220 
27 
62.35 
74.85 
73.91 

2.62 

18 7 
35 
67.79 
76.07 
74.91 

2.94 

92 
29 
46.66 
70.48 
69.65 

2.70 

114 
37 
50.72 
73.97 
72.42 

3.06 

251 
26 
54.57 
73.88 
73.05 

2.54 

268 
31 
58.52 

73.86 
2 .80 

74. 8a 

21 5 
3 4  
62 -36 
75.70 
74.71 

2.90 

104 
37 
67 85 
77.16 
76.00 

3.03 

47 
23 
46.45 
62.67 
61.98 
2'. 42 

! 

3 t  
19' 
50.68 
63.88 
63.39 

Z.l.7 

105 
37 
54.50 
66.38 
65.28 

3.03 

147 
38 
58.61 
66.80 
65.62 

3.10 

139 
37 
62.41 
67.78 
66.45 

3 .05 

66 
34  
67.95 
69 -00 
67.72 

2 .93 

46 
21 
46.46 
65.26 
64.62 

2.29 

37 
26 

67.10 
6 6 . l t  

2 .53 

58.68 

105 
26 
54.50 
68.26 
67.45 

2.55 . 

145 
29 
58.61 

67.80 
2.71 

68.77 

138 
23 
62.41 
69.43 

2.42 
68.59 

66 
31 
67.95 
70.56 
69.55 

2 .76 



~~- ~ ~~ ~~ ~ 

MIC-1 MIC-2 MIC-3 MIC-4 MIC-5 
_.----- ............................................... 

REGRESSION EQUATION : 
L0 = A + B*LOG(MPH) A - 40.56 34.42 34.06 27.27 29.84 

B -  25.79 25.59 26.17 25.33 25.35 
NUMBER OF OBSERVATIONS 31 3 31 7 312 187 187 
STD. ERR03 OF Y ON LOG(X) 2.72 2.83 2.86 3.39 2.52 
INDEX OF DETERMINATION 0.4s 0.42 0.43 0.14 0.23 
COEPF. OF CORRELATION 0.67 0.65 0.66 0.38 0.48 
F RATIO 251.62 229.19 233.70 31.34 56.68 ---- ---------------.----------- 

La: * 
MEAN 84.57 78.10 78.72: 71.f3 73e 33 

13-36 13 -82 14.33 13-35 8.26 
3-65 3.72 3.98 3.65 2.87 

VARIANCE 
STD- DEV- 

-u---- 

L0E : 
A + 0.115*S0-2 41.41 35.34 35.00 28.59 29.77 
---------u_---------------------------------------------- 



i 

DATA . . . . . . . . . . . . . . . . . . . . .  PAGE : 2 + 
SITES-1e2,3,5,6,7,9e10ell,12e14,15,16,17,18e19 84/06/22 + I 

ALL VEHICLE SPEEDS VEHICLE TYPE(S) MT 15:09:34 + . 
ALL WIND SPEEDS ALL WIND ANGLES ALL WIND VECTORS + 

SPEED CLASS DATA 
CLASS 0 ( (25 ) 

NUMBER OF P O I N T S  

MEAN M P B  
MEAN ENERGY (DBA) 
MEAN DBA 

MM. P T S  REQUIRED 

STD. DEV. MEAN DBA - 
CUSS 1 (25-28) 

NUMBERDF POINTS 
I MIN. PTS. REQUIRED" 
, ME&HMPH 
I MEAW ENERGY (DBA) ' MEAN DBA I STD. DEV. MEANDEA 
r CLASS 2 (29-32) 

NUMBER O F  P O I N T S  

MEAN MPH 
MEAN.ENERGY (DBA) 
MEANDBA ' 

I QlAsS 3 (33-36) ' 

, NUMBEROP POXNTS 

MIN- PTS. REQUIRED 

STD- DEV'. MZAH DBA 

M I N .  PTS. REQUIRED 
MEAN MPH 
MEAN ENERGY (DBA) ' MEAN DBA 1 STD. DEV. MEANDBA 

C U S S  4 (37-40) 
NUMBER OF WXNTS 
MIN- PTS- REWIRED 
w m  
MEAN ENERGY (DBA) 1 -7::41-44) STD. DEV. DBA 

I NUMBER O F  POINTS I MIN- PTS. REQUIRED 
MEAN MPH 
MEAN ENERGY (DEA) , MEAN DBA 

+ STD. DEV. MEAbl DBA 

I 

I 

---I-- I ---- 

1 
0 
22.80 
10 * 20 
70.20 
0.88 

7 
13 5 
27.43 
80 20 
78.44 
4.75 

1 
0 
22.00 
63.30 
63.30 
0.00 

7 
17 8 
27.43 
74.37 
72.03 
5.46 

8 8 
40 45 - 30.50 30.50 

79.57 . 73.61 
2.68 2.85 

88-43 74.48 

20 20 
52 50 
34.10 34.10 
82.59 76.02 
81.05 74.63 
3.44 3.38 

15 15 
56 48 
38-67 38 -67 
83.64 ~ 76-73 
82.29 75 -58 
3.48 3-23 

16 16 
2B 31 
42.38 42.38 
82.51 76-25 
81.90 75.50 
2.49 2.62 -- -- 

1 
0 
22.00 
64.30 
64.30 
0.00, 

7 
166 :, 
, 27.43 
75.00 
72.90 
5.26 

8 
41 
38.50 
74.59 
73.76 
2-72 

20 
42 
34.10 
76.00 
74.86 
3.08 

15 
44 
38.67 
77.16 
76-14 
3-10 

16 
26 
42.38 
76.46 
75.89 
2.37 

0 
0 
0.00 
0.00 
0.00 
0.00 

8 
0 
0.00 
0.00 
0.00 
0.00 

0 
0 
0.00 
0.00 
0-00 
0.0a 

3 
90 
33.33 
67.56 
67.20 
2.20 

3 
239 
38.33 
71.93 
70.93 
3.59 

f -  
11 
42.86 
70.19 
70.01 
1.37 

0 
0 
0.00 
0.00 
0.00 
0.00 

0 
0 
0.00 
0.0a 
0.00 
0.00 

0 
0 .  
0.00 
0.00 
0.05 
6.00 

3 
50 
33.33 
68.78 
68.57 
1.65 

3 
84 

72.64 
38.33 

72.27 
2.141.- 

7 " .  . 
17 

71.57 
71.27 
1.70 

42.86 

.----- 

D- I} 
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CLASS 6 (45-48) 
NUMBER OF ,POINTS 

M E A N  MPH 
MEAN ENERGY (DBA)  
MEAN DBA 

M I N .  PTS. REQUIRED 

STD. DEV. MEAN DBA 
CLASS 7 (49-52) 

NUMBERDF POINTS ., 
MINI PTS. REQUIRED, 
Mt?m MW 
MEAN ENERGY (DBA) 
UEAtJ DBA 
STD. DEV. MZAS DBA 

CLASS 8 (53-56) 
NUMBER OF POINTS 

MEAN MPH 
MEAPJENERGY (DBA) 
MEAN DBk 

MIN. PTS. REQUIRED 

STD. DEV. MEAlJ DBA 
CLASS 9 f57-60) 

NUMBER OP POINTS 

MEAN M P H  
MEAN ENERGY (DBA) 
MEAN DBA 

Mw- PTS. REQUIRED 

STD. DEV. MEAN DBA 
CLASS 10 (61-64) 

NUMBER OF POINTS 

MEAlo M W  
MEAN ENERGY (DBA) 
UEAtJ DBA 

M I N -  PTS- REQUIRED 

STD. DEV- WEAN DBA 

NUMBER OF w m s  
MIX?. PTS. REQUIRED 
MEAN MPxi 
MEAN EbiERGY (DBA) 
MEAN DBA 

QdsS 11 ( >64 ) 

STD. DEV- MEAN DBA 

19 
27 
46.32 
82 70 
82.13 

2.50 

31 
24 

’ 50-7L: 
84.79 
84-12 
2.. 44 

67 
30 
54.57 
85.16 
84035 
2.72 

77 
22 
58.45 
87.18 

2.35 
86.53 

44 
19 
62.07 
88.41 
87 84 
2-18 

8 
16 
67.38 
87.89 
87.62 
1.68 

19 
59 
46.32 
75.96 
74.95 
3.66 

32 
23 
50 -69 
78.48 
77.85 
2.42 

69 
29 
54 e 58 
78.98 

- 78.11 
2.71 

78 
23 
58 -45 
80.78 
80.11 
2.37 

44 
24 
62.07 
81 -74 
81 -02 
2.46 

8 
8 
67.38 
81.24 
81.10 
1.2L 

19 
43 
46.32 
76.64 
75.90 
3.14 

31 
20 
50.71 ! 

79.10 
78.55 
2.25 

6 9  
29 
54.57 
79.60 
78.81 
2.67 

77 
20 
58.45 
81.47 
80.87 
2*22 

43 

62.09 
82 38 

5% 

81.43 
3-71 

8 
9 
67.38 
82.10 
81.94 
1.29 

6 
42 
46.17 
68.25 
67.. 70 
2.. 53 

14 
38 
50.86 
70.98 
70.16 
2.87 

4 7. 
34 
54.57 
71.05 
70.06 
2.91 

63 
40 
58.44 
73.48 
72.45 
3.17 

36 
86 
62.06 
75.00 
73.05 
4.62 

8 
33 
67.38 
75.03 

2.44 
74.46 

6 
37 
46.17 
69.93 
69.43 
2.36 

14 
24 
50.86 
72.47 
71.95 
2.25 

47 
24 
54.57 
72.89 
72.23 
2.43 

63 
19 
58.44 
74.72 . 
74.19 
2.15 

36 
45 
62.06 
75.94 
74-06 
3.34 

8 
12 
67.38 
75.76 
75.56 
1.44 



REGRESSION EQUATION : 
L0 = A + B*LOG(MPH) A = 62.05 54 * 25 52.37 79.00 76 92 - _. - --  ~ - 

B =  14.93 15 - 80 17.19 -2.48 -. 48 
NUMBER OP OBSERVATIONS 203 20 5 204 106 106 
STD. -OR OF Y ON LOG(X) 3.26 2.99 2.91 3.65 2.86 
INDEX OF DETERMINATION 0.20 0.25 0.29 ff.ff0 0.110 
COEFF. OP CORRELATION 0.45 8-58 0.54 -1.06 -.01 
F RATIO 5.9 55 67.08 83.87 d.34 0.02 

La: 
MEAN 

9 

. 87.05 80.69 81-14 . 74.72 76.09 3 

VARIANCE. u ' 9  20 11.87 11.95 13.27 8-68 
STD- DEV. 3.63 3.45 3.46 3 -64 2.84 

.- '. .. 

.. . .. . . -  

. ., .. . .  . .  . .. . r-. . . . . -  . .  

- . .  . .  - < . . - -  
! ( I -  .. 

. .  
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.. . .. . . -  
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~ _ _  

MI6-1 MIC-2 MIC-3 mic-4 mic-5 ............................................................... 
SPEED CLASS DATA 
CLASS 1 (25-28) 

NUMBER OF POINTS 

MEAN MPH 
MEAN ENERGY ( D B A )  
MEAN DBA 

MIN- PTS. REQUIRED 

STD. DEV. MEAN DBA - 
CZASS 2 (29-32) 

NUMBER-OF POINTS .( 

M a J .  PTS, REQUIRED" 
MElw HPH 
MEAbl EWERGY (BBA) 
MEAN DBA 
STD. DEV. MEAN DBA 

CLASS 3 (33-36) 
NUMBER OF POINTS 

MEAN MPH 
MEAN ENERGY (DBA) 
MEAN DBA 

MIN. PTS. REQUIRED 

STD- DEV. MEAN DBA 
CLASS 4 (37-40) 
NUMBER OF POINTS 

MEAN MPH 
MEAN ENERGY (DBA) 
MEAN DBA 

M I N .  PTS. REQUIRED 

STD. DEV. MEAN DBA 
CLASS 5 (41-44) 

NUMBER OF POINTS 

MEAN MP?! 
MM- PTS. REQUIRED 

MEAN DBA .P 

SD. DEV. MEAN DBA 

NUMBER OP POINTS 
M I H *  PTS- REQUIRED 
MeAN MPH 

ENERGY (DBA) 

CLASS 6 (45-48) 

STD- DEV. MEAN DBA 

10 
46 
27.28 
04 99 
84.15 

2.99 

14 
110 
3a D 43 
87-48 
83 - 29 

4.86 

19 
5 4  
34 .89 .  
85.68 
84-36 
2-49 

14 
30 
38.07 
87.66 

2.51 

8 
2 4  
42-63 
87.51 
87.07 

2.85 

86.90 

rs 
23 
46.40 
87.23 
86.73 

2.23 

10 
52 
27.20 
78.50 
77.59 

3 . 1 9  

14 
102 
30 -43 
81.32. 
77.27 
4.68 

19 
42 
34.89 

. 79.04 
77.87 

3.09 

15 . 
34 
38.20 
80.95 
80.01 

2.71 

9 
21 
42.78 
80 .OO 
79-62 
1.90 

15 
18 
46.40 
80 -78 
80.37 

2.00 

10 
53 
27.20 
78.60 
77.65 

3.21 

14 ' 
100 

30.43 
81-33 
77.48 
j 4.62 

19 
411424 
34.89 
79.22 
78.12 
3.06 

' 15 
35 
38.20 
81 04 
80.15 

2.77 

8 
22 
42.63 
81.37 
80.9'1 

2.00 

15 
19 
46.40 
81 25 
80.82 

2.05 

3 
49 
27.00 
76.15 
79.97 

1.63 

3 
795 

30.33 
83.82 
80.43 

6.55 

2 
63 3 

35.50 
77.19 
76.70 

2.97 

1 
0 

37.00 
77.10 
77.10 
0.00 

3 
198 
43.00 
73.55 
72.70 
3.27 

6 
32 
47.17 
73.38 
72.80 

2.19 

3 
42 
27.1J0 
76.14 
7s. 97 

1.50 

3 
643 
30.31 
83.29 
80.50 

5.89 

2 

35.50 
76.92 
76.?0 

1 .98  

1 
0 

37.00 
77.10 
77.10 
0.00 

3 
57 
43 -00 
75.67 
75.43 
1 . 7 6 ~  

6. 
14 
47.17 
74.61 
74.38 

1.46 



CLASS 7 (49-52) 
NUMBER OF POINTS 

MEANMPH - 
MEAN ENERGY (DBA) 
MEAN DBA 

MIN- PTS. REQUIRED 

STD. DEV. MERbl DBA . 
CLASS 8 (53-56) 

NUMBER.OP POINTS 
MIN- PTS- m(IpmznII 
MEAETMPH 
razua G~OERCY (DBA) 
MEAN DBA 
STDc DEV. HEAEl DBA 

CLASS 9 (57-60) 
NUMBER OF POINTS 
MIN. PTS. REQUIRED 
MEAN MPH 
MEAN ENERGY (DBA) 

I MEANDBA 
STD. DEV- ME&k? DBA / CUSS 10 (61-61) 

I NUMBER OF POINTS 
MXN.  PTS. REQUIRED 
MEW4 M P H  
MEAN ENERGY (DBA) 
MEAN DBA 
STD. DEV. MEMI DBA 

CLASS 11 ( ,64 ) 
NUMBER OF POINTS 
MIN. PTS. REQUIRED 
MEANMPH 
MEAN ENERGY (DBA) 
MEAN DBA 
STD- DEV. MEAN DBA 

27 27 
28 25 
51.04 51.04 
88.63 82.31 
87.93 81.67 
2.56 2.42 

41 41 
44 43 

. . 54.49 54.49 
aa .99 82.90 
87.74 81.66 
3.32 3.28 

34 34 
23 18 
58.71 58.71 
89.55 83 .OO 
88.85 82.44 
2-42 2.14 

17 17 
35 36 
62.35 62.35 
89.94 83.71 
89.05 82.75 
2-78 2.82 

4 4 
1004 504 
66-88 66.00 
a9 -50 82.38 
85 I f  79.90 
9.36 7.0s 

27 
23 
51.04 
82.73 
82.14 
2.33 

41 
39 
54.49 
83.07 
81.99 
3.12 

34 
17 
58.71 
83.68 
83.11 
2.08 

17 
30 
62.35 
84.11 
83.26 
2.60 

4 
490 
66.00 
83.76 
8 L l 5  
7.02 

13 
43 
51.08 
73.73 
72. a0 
3.01 

31: 
51 
54.42 
75.25 
73.67 
3.58 

27 
40 
58.74 
76.43 
75.41 
3.06 

13 
48 
62.38 
77.93 
76.74 
3.17 

4 
305 
66.00 
77.04 
75.42 
5.49 

13 
25 
51.08 
75.32 
74.74 
2.30 

31 
34 
54.42 
76-35 
75.32 
2.93 

27 
20 
58.74 
77.42 . 
76.84 
2-19 

13 
32 
62 * 38 
78.37 
77.55 
2.59 

4 
20 9 
66.00 

75-82 
77.10 

4.54, 

0- IS 



. L \ 



SPEED CLASS DATA 
C-S 2 (29-32) 
NUMBER OF POINTS 

MEAN M P H  
MEAN E N E R b  (DBA) 
MEAN DBA 

M I N .  PTS. REQUIRED 

STD. DEV. MEAN D B A .  
CLASS 3 (33-36) 

NUMBER-OF w m  - 
MIN. PTS-. REQUIRED' 
MENU M P R  
MEAN ENERGyr (DBA) 
MEAbl DBA 
STD. DEV. MEAN DBA 

CLASS 4 (37-40) 
NUMBER OF POINTS 

MEAN M P H  
M E M  ENERGY (DBA)  
MElN DBA 

MIN. PTS. REQUIRED 

STD- DEV- W DBA 
CLASS 5 (41-44) 

NUMBER OF w m s  
MIN. PTS. REQUIRED 
MEANMPH 
MEAN ENERGY (DBA)  
MEAN DBA 
STD. DEV. MEAM DBA 

CLASS 6 (45-48) 
NUMBER OF POINTS 

MEAN M P H  
MEAN ENERGY (DBA) 
MEAlo DBA 
STD. DEV. HEAN DBA ~ . I 

cLA8S 7 (49-52) . 
NUMBER O F  WINTS 
M a -  PTS. REQUIRED 
MEANMPH 
MEAN ENERGY (DBA) 
MEAN DBA 

M M .  PTS- REQUIRED 

STD. DEV. MEAN DBA 

1 
0 

31.00 
87.10 
87.10 
0.00 

2 
. 2 9 1 ,  

34.58. 
' 85.65 

85.55 
1.34 

3 
28 
39.00 
87.48 
87 -37 

~ 1-22 

1 
0 

I _  

42 00 
84.50 
84.50 
0.00 

3 
543 
47.00 

. 92.64 
... 90.2t 

'.. * s.43 
- 5  

84 
50.20 
88.80 
88.04 

3.30 

1 
0 

31.00 
81 .IJ0 
81 .OO 
0.00 

2 
182 

34-58 
79.91 
79.85 
1.06 

3 
37 
39.00 
81.15 
81 a 00 

. 1.41 

1 
0 

42 .OO 
77.20 
77 e 20 
0.00 

3 
77 1 
47.00 
86 -95 
83.67 
6-45 - .  

- '  5 
50- 
50.20 
82-35 
81.70 

2.74 

1 
0 

31 -00 
81.20 
81.20 

0.00 

2 
726 I 

34.50 
81.05 
80.80 

2.12 

3 
31 
39.00 
81.83 

1.30 
ax -70  

1 
0 

42.00 
77.60 
77.60 
0.00 

3 
61 1 
47.00 
86.73 
84.07 

5.74 

5 .. . 
77 
50.20 
83.32 
82. 5 2  

3.17 

0 
0 
0.00 
0.00 
0.00 
0.00 

0 

0.00 
0..0B. 
0.00 
0.00 

0 
0 
0.00 
0.00 
0.00 
0.00 

0 
0 
0.00 
0.00 
0.00 
0.00 

1 
0 

48.00 
83.90 
83.90 
0.00 

2. 
98 
50.50 
71.18 
71.15 
0.78 

0 
0 
0.00 
0.00 
0.00 
0.00 

0 
0 
8.00 
0.00 
0.00 
0.00 

0 
0 
0.00 
8.00 
0.08 . 
0.00 

0 
0 
0.00 
0.00 . 
0.00 
0.00 

1 
0 

4 a . m  . 
84. a0 

0.08.k 
84 .BB 

- 2 -  ': - 
233 

50:50 
74.13 
74.05 
1.20 

0- r 7  



CLASS 8 (53-56) 
NUMBER OF POINTS 

MEAN MPH 
MEAN ENERGY'(DBA) 
MEAN DBA 

MIN. PTS. REQUIRED 

STDe DEV. MEAN DBA 
QdSS 9 (57-60) 
NUMBER-OF POINTS 
M a .  PTS. REWIRED,.* 
MESN MDH 
HEAN ENERGY (DBA) 
MEAN DBA 
STD. DEV. MEAN DBA 

CLASS 10 (61-64) 
NUMBER OF POINTS 

MEAN MPH 
MEAN ENERGY (DBA) 
MEAbl DIU 

MIN. PTSe REQUIRED 

SPD. DEV. MEhM DBA 
CLASS 11 ( a64 ) 

WUMBER OF POINTS 
MIN. PTS. REQUIRED 
MEAN MPH 
MEAN ENERGY (DBA) 
MEAN DBA 
STD. DEV. MEAN DBA 

9 
14 
54.67 
88.65 
88.39 
1.62 

13 
9 
58.38 
89.48- 
89.29 
1.37 

13 
29 
62.31 
91.45 
98.87 . 
2.48 

1 
0 
65 00 
92.00 
92.00 
0 .OO 

9 
14 
54.67 

81.93 
1.60 

82.20 

13 
7 
58.38 
82.39 
87.24 
1.21 

13 
28 
62.31 
84.65 
84.02 

- 2.44 

1 
0 
65.00 
84.50 
84.50 
0.00 

8 
14 
54.75 
82.79 
82.52 
1.58 

13 
42 

83.32 
82.69 
2.97 

58.38 

13 
27 
62.31 
85.40 
84.85 
2-40 

1 
0 
65.00 
85.70 
85.70 
0.00 

7 
25 
54.57 
74.20 
73.81 
21.06 

13. 
25 
58.38 
74.58 
74.14 
2.27 

11 
56 
62.45 
76.78 
76.04 
3.35 

1. 
0 
65.00 
77.70 
77.70 
0.00 

7 
24 
54.57 
75 0 0s 
75.47 
2.01 

13 
26 
58-38 
76.44 
75.93 
2-32 

11 
56 
62.45 
77.86 
77.08 
3.37 

1 
0 
65.00 
78.20 
78.20 
0.00 
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SPEED CLASS DATA 
CLASS 0 ( (2.5 ) 

NUMBER OF POINTS 3 
MIN. PTS- TQUIRED 242 
MEAN MPII 21.00 
MEAN ENERGY (DBA) 81.79 
MEAN DBA 80 77 
STD. DEV. MEAN DBA - 3.61 

CLASS 1 ..(25-28) 
NuMBERoFPoms .* 8 
MM- PTS- REQUIRED 88 

MEAN ENERGY (DBA) 87 49 
MeAbl DBA 85 -81 
STD. DEV. MEAN DBA 3.97 

NUMBER OF POINTS 22 
M I N -  PTS. REQUIRED 25 
MEAN M P H  30.59 

m m  27.00 

CUSS 2 (29-32) 

MEluu EPJERCiy (DBA) 86 e 35 
MElUU DBA 85 -63 
STD. DEV. HEAN DBA 2 -4X 

NUMBER OF POINTS 19 
MRJ. PTS. REQUIRED 30 

CLASS 3 (33-36) 

34.74 
86.04 

MEAN DBA 
STD. DEV. MEAN DBA 2.59 

NUMBER OF POINTS 16 
M M .  PTS. REQUIRED 27 
MEAbl MPEl 38.75 
MEAly ENERG?? (DBA) 87.75 

87.01 
2.46 

MEMi DBA 

8s. 28 
E R G Y  (DBA) 

W S  4 (37-40) 

STD. DEV. MEAN DIut 
CLASS 5 (41-44) 

mMBER OF POINTS 38 
MIN. PTS. REQUIRED 21 
MElw M P H  43.16 
MEAN ENERGY (DBA) 88.95 
MEAN DBA 88.37 
STD. DEV. MEAN DBA 2.27 

3 
345 
21.00 
76.68 
75.57 
4.32 

8 
72 
27.00 
80.40 
78.96 
3.60. 

22 
23 
30.59 
79.96 

2.30 
* 79.32 

19 
30 
34.74 
79.86 
79.14 
2.59 

16 
21 
38.75 
86.78 
80.27 
2-16 

38 
18 
43.16 
82 14 
81.64 
2.09 

3 
357 
21 -00 
77.10 
75 0 97 
4.39 

8 
74 , 
27.00 
80.87 
79.42 

3.64 

22 
27 
30.59 
08-78 
80.00 

2 - 5 8  

19 
28 
34.74 
80.18 
79.49 
2.51 

16 
28 
38.75 
81.65 
80.94 
2.49 

38 
16 
43.16 
82.87 
82.42 
2.01 

0 
0 
0.00 
B.OO 

, g.00 
$. 00 

- 0  
0 
8.00 
0.00 
0.00 
0.00 

0 
0 
0.00 
0.00 
0,00 
0.00 

0 
0 
0.00 
0.00 
0.00 
0.00 

0 
0 
0.00 
0.00 
0.00 
0.00 

3 
98 
43.67 
73.61 
73.23 
2.30 

0 
0 
0.00 
0.00 
0.00 
0.00 

0 
0 
0.0B 
0.00. 
0.00 
0.00 

0 
0 
0.00 
0.00 
0.00 
0.00 

0 
0 
0.00 
0.00 
0.00 
0.00 

0 
0 
0.00 
0.00 
0.08 
0.00‘ 

3 
10 
43.67 
74.47 
74.43 
0.72 



CLASS 6 (45-48) 
NUMBER O F  POINTS 

MEAN MPA 
MEAN ENERGY (DBA) 
MEAN DBA . 
M I N I  PTS. REQUIRED 

STD- DEV. MEAN DBA 
CLASS 7 (49-52) 

NUMBER-OF POINTS 

MEAloMPH 
MeAN EIOERGX (DBA) 
MEAN DBA 

MIN. PTS. R ~ ~ U I R E D . ~  

STD- DEV. MEAN DBA 
CLASS 8 (53-56) 

NUMBER O F  POINTS 

MEAN MPH 
MEAN ENERGY (DBA) 
MEAN DBA 

M I S .  PTS- REQUIRED 

STD. DEV. MEAN DBA 
CLASS 4 (57-60) 

NUMBER OF POINTS 

MEAN MPFi 
MEAN ENERGY (DBA) 
MEAN DBA 

MXN.  PTS. REQUIRED 

STD. DEV. MEAN DBA 
CLASS 10 (61-64) 

NUMBER OF POINTS 

MEAN MPR 

MEAN DBA 

MIN. PTS. REQUIRED 

MEAN ENERGY (DBA) - 

A STD. DEV- MEAN DBA 
CLASS 11 ( >64 ) 
NUMBER OF POINTS 

MEAN MPH 
M E A N  ENERGY (DBA) 
MEAN DBA 

M I N -  PTS. REQUIRED’ 

STD-  DEV. MEAN DBA 

58 
18 
46.14 
88 31 
87.84 

2.11 

72 
31 
50.97’ 
88 *89 
87.77 

2.80 

175 
25 
54.63 
89.69 
88.91 

- 2.51 

25 0 
2fa 
58.60 
90 23  
89.61 

2.23 

180 
22 
62.07 
91.61 
90.83 

2 034 

48 . 
80 
66.92 
93.81 
91.94 

4.47 

59 
21 
46-14 
81.93 
81.36 

2.30 

74 
29 
51.00 
82.77 
81 *.77 

2-71 

18 3 
29 
54.62 
83.67 

. 82.72 

. 2.69 

25 3 
21 
58.59 
84.18 

’ 83.51 
2-30 

182 
21  
62.08 

84.63 
2.31 

. 85.36 

41 
67  
66.88 
87.52 
85.95 
4.09 

58 16 
16 21 
46.14 46 38 
82.58 73.76 
82.16 73.27 

2.00 2.18 

74 , 34 
30 36 
51-80 .  51.03 
83.18 
82.16 

2.74 

179 
26 
54.61 
84.10 
83.33 

2.53 

250 
19 
58.59 
84.76 
84.14 

2.17 

179 
19 
62.08 
85.94 
85.31 

2.28 

40 
66 
66.92 

8 88.20 
86.47 

4.06 

75.25 
74.05 

2.99 

134 
36 
54.74 
76.07 
74.81 

3 -02 

203 
29 
58.65 
76.68 
75.83 

2.70 

145 
30 
62. I1 
77.83 
76..91 

2.74 

31 
78 
67.13 
80.62 
78.67 
4.42 

16 
1 2  
46.38 
75.43 
75.14 

1.60 

33 
2 8  
5 1  -08 
76.54 
75.47 

2.64 

134 
25 - 
54.74 
77.40 
76.59 
2.51 - 

20 3 
18 
58.65 
77.92 
77.41 

2.12 

142 
23 
62.01 
79.09 
78 -39 

2.42 

31 
64 
67.13 
81.61 
79.98 
4.01 



~~~~~~ ~ 

MIC-1 MIC-2 MIC-3 MIC-4 ....................................................... 
EGRESSION EQUATION : 

L0 = A ’ +  B*LOG(MPH) A - 57 - 52 49.54 49.09 48.03 
B -  18 e 18 19.18 19.79 15.70 

NUMBER OF OBSERVATIONS 1135 11 54 11 40 70 7 
STD. ERROR OF Y ON LOG(X) 2.73 2.68 2.63 3.15 
INDEX OF DETERMINATION 0.26 0.29 8.31 0.05 
COEFF. OF CORREZATION 0.51 0.53 0.56 0.23 
F RATIO 395.37 459.70 507.52 39.43 

49.31 
15.85 

2.65 
0.07 
0.27 

703 

56-73 

D-22 



t + + + * * ~ + + ~ t + * t + * * t * t * n ~ ~ + * ~ + ~ * * *  DATA SUMMARY +++~t**+++t+**++*++++ PAGE : 2 
SITES-1,2,3,5,6,7,9,10,11,12~14,15,16,17,18,19 84/06/22 
ALL VEHICLE SPEEDS VEHICLE T Y P E ( S )  €IT-3 €IT-4 AT-5 15:18:26 
Au WIND SPEEDS ALL WIND ANGLES ALL WIND VECTORS 

+***.**+*********+*********+**++**+*~*~**+++***~********+***~+*++~***~***+****+ MIN. EVENT QUAL. 1 1 1 1 + 

.................................................................. 
MIC- 1 MIC- 2 MIC-3 MfC-4 MSC-5 

---------------------------------+---------------------------------------- 

;PEED CLASS DATA 
CLASS 0 ( e 2 5  ) I 

NUMBER OF P O I N T S  3 3 3 0 0 
MIN. PTS. REQUIRED 242 34s 357 0 0 
MEAN MPH 21.00 21 - 00 21.00 0 .00  0 .00 

MEAN DBA 88-77 75.57 75.97 0.00 0.00 
STD. DEV. MEAN DBA . 3 -61 4.32 4.39 0 .00 B.OO 

NUMBER OF POINTS * 18 18 - 18 ' 3  3 
53. 50 5 2  \ 49 42 

- . 27;n 27.11 27.11 27.00 27.00 
MI#.- PTS. R E Q U I R d '  
MEAN MEW 
MEAN ENERGY (DBA) ' 86.26 79.45 79.76 76.15 76 14 
MEAN DBA 84.89 78.28 78.44 75.97 75.97 
STD. DEV. MEAN DBA 3.45 3 .35 3 .42 1 .63 1.50 

NUMBER OF P O I N T S  37 37 37 3 3 
MIN. PTS. REQUIRED 53 49 52 795 64 3 
MEAN MPH 30 .54  30.54 30.54 30.33 3 0 . 3 3  

STD. DEV- MEAM DBA 3.66 3.49 3.61 6 . 5 5  5 .89 
MEABI DBA 

NUMBER O F  POINTS 40 40 40 2 2 
MIN. PTS. REQUIRED 36 32 32 1424 63 3 
MEAbl MPH 34.80 34.80 34.80 35.50 35.50 
MEAN RJERGY (DBA)  85 .85  79.49 79.00 77.19 76.92 
MEAN DBA 84.85 78.57 78.90 76.70 76.70 
STD. DEV- MEAN DBA 3.00 2.83 2.83 2 .97 1 .98 

NUMBER O F  POINTS 33 34 34 1 1 
M X N .  PTS- REQUIRED 22 22 26 0 0 
MEAN MPX 38-48 38.53 38.53 37.00 37.00 
MEAN ENERGY (DEA) 87 .69  80.89 81.41 77.10 77.10 
KEiW DBA 8 7 - 0 0  80.22 80.66 77.10 77.10 

MEW ENERG (DBA) 81.79 76.68 77.10 0 .00  0 .00 

CLASS 1 _(25-28) 

CLASS 2 (29-32) 

MEAN WERGY (DBA)  86.80 . 8 0 . 5 5 .  81.01 83.82 83.29 
8 4 . 7 9  - 7 8 i f 9  79 08 80.43 a0.50 

CLASS 3 (33-36) 

CLASS 4 (37-40) 

STD. DEV. MEAN DBA 2 . 3 5  2.33 2 .54  0.00 0.00: 

NUMBER OF POINTS .- 47 48 47 6 6 
MIN. PTS. REQUIRED 21 20 18 43 12 
MEAbl MPX 43 .04  43.06 43 .04  43.33 43.33 - 
MEAbl ENERGY (DBA) 0 8 - 6 7  81 .74  82.58 73.58 75.11 
MEAN DBA 88.06 81.17 82.87 72.97 74.93 
STD. DFX. MEAH DBA 2 - 3 6  2 .26 2.15 2.55 1 .32 

CLASS 5 (41-44) 

__----------------__________L_________----------------- 



CLASS 6 (45-48) 
NUMBER OF POINTS 

MEANMPH 
MEAN ENERGY (DBA) 
MEAN DBA 

M I N .  PTS. REQUIRED 

STD. DEV. MEAN DEA 
CLASS 7 (49-52) 

NUMBER OF POINTS 

MEAN M P K  
HElus ENERGY (DBA) 
MEAH DBA 

MIN. PIS- REWIRED,* 

S7!D. DEV. MEAN DEA 
CLASS 8 (53-56) 

NUMBER OF POINTS 
M I N .  PTS. REQUIRED 
MEAN MPA 
MEAN ENERGY ( D e )  
MEAN DBA 
STD. DEV- MEAN DBA 

CLASS 9 (57-601 
NUMBER OF POINTS 

M l h  MPH 
MEAN ENERGY (DBA) 
MeAN DBA 

M I X .  PTS- REQUIRED 

STD.  DEV. MEAW DBA 
CLASS 10 (61-64) 

NUMBER OF POINTS 

MEAN MFH 
MEAN ENERGY (DBA) 
MEAN DBA 

M I N -  PTS. REQUIRED 

S”Dc DEW. MEAN DBA 
W S  11 ( >64 ) 

NUMBER OF POINTS 

MEhN M P H  
MEAN ENERGY (DBA) 
MEAN DBA 

MIM- PTS. REWIRXD 

STD. DEV. MEAN DBA 
-------I----- 

76 
22 
46.22 
88.42 
87.72 
2.36 

104 
30 
58-95 
88 D 82 
81-82 
2.74 

225 
29 
54 60 
89.53 
08-68 
2-68 

29t 
20 
58.60 
90.13 
89.51 
2.23 

210 
24 
62.11 
91.48 
90.69 
2.43 

45 
115 
66 80 
93.53 
91.34 

5 -32 

77 76 23 
25 21 40 
46 * 22 46.22 46.65 
82.10 82.63 75.17 
81.26 81.97 73.61 
2.50 2.28 3.06 

106 106 49 
27 28 36 

51.02 50 -97 

81 -74 82.17 73.60 
2.62 2.64 3.80 

50.97 1 74.78 82.64 83.08 

233 . 228 172 
31 28 39 
54.61 54.59 54.67 
83.49 83.89 75.87 
82 51 83.06 74.57 
2-79 2.66 3-11 

300 297 243 
21 20 30 
58.60 58.59 58.65 
83.99 84.59 76.56 
03.34 83.96 75.69 
2.27 2.23 2.74 

212 209 169 
23 21 31 
62.12 62.11 62.07 
85.21 85.79 77.78 
84.44 85.11 76.84 
2 -40 2.31 2.80 

46 45 36 
85 81 82 
66.76 ’, 66.80 66.94 
87.20 L 87.90 80.28 
85.39 85.98 78.28 
4.60 4.51 4.52 

23 
28 
46.65 
76.53 
75.37 
2.56 

48 
25 
51.00 
76.16 
75.21 
2.51 

172 
27 
54.67 
77.17 
76-31 . 
2-61 

24 3 
19 
58-65 
77.80 
77.27 
2.16 

166 
25 
62.07 
78.97 
78.23 
2.51 

, 
36 
69 
66.94 
81.21 
79.47 
4.17 --------- 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O  VS. SPEED 

VEHICLE TYPE:ALL AUTOS 
MIC,#2 HT-SFT. DIST-SOFT. 

ALL SITES -- 4LL DATA POINTS 
ALL SITES LO =4,31+38,83*LOG(MPH) 
95% CONFIDENCE INTERVALS FOR PC2EDlCTlON EQUATl01*1 
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0 - 2 5  



CALIFORNIA VEHICLE NOISE EMISSIONS 
L O  V S .  SPEED 

VEHICLE TYPEMEDIUM TRUCKS 
MIC,#2 HT-SFT. DIST-SOFT. 

ALL SITES -- ALL DATA POINTS 
ALL SITES LO -34.42+25.59*LOG(MPH) 

- 0 0 0 - 0  95% CONFIDENCE INTERVALS FOR PREDICTION €-mod 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO VS. SPEED 

VEHICLE TYPE:HEAVY TRUCKS 
M I C . 1 2  HT-SFT. DIST-50FT. 

ALL SITES -- ALL DATA POINTS 
ALL SITES L O  =49.54+19.18*LOG (MPH) -----. 95% CONFIDENCE INTERVALS FOCT PQ€D\CnOd EQUT10M 

100 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ VS.  SPEED 

ALL SITES EXCEPT 4, 8, 13 
MIC.#l HT-SFT. DIST-25FT. 

- VEH. TYPE: AUTO-STD LQE-15.88+36,83*LOG(MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O €  vs. SPEED 

ALL SITES EXCEPT 4,8, 13 
MIC.#I HT-SFT. DIST-25FT. 

- VEH. TYPE: AUTO-COMP LOE-I4.75+36.36*LOG(MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O €  vs. SPEED 

ALL SITES EXCEPT 4.8. 13 
MIC. IP1 HT-5FT. DIST-25FT. 

- VEH. TYPE: AUTO-COMP LOE=14.75+36.36*LOG(MPH) 
----a. VEH. TYPE: AUTO-STD LOE~15.88+36.83*LOG(MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ VS. SPEED 

ALL SITES EXCEPT 4, e. 13 
MIC.#l HT-SFT. DIST-25FT. 

- VEH. TYPE ALL AUTOS LOE-14.25+37.44*LOG(MPH) 
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-J 70 
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SPEED (MPH) 

0-31 



CALIFORNIA VEHICLE NOISE EMISSIONS 
LOE V S .  SPEED 

ALL SITES EXCEPT 4.8. 13 
MIC.#1 HT-5FT. DIST-25FT. 

- VEH. TYPE: MEDIUM TRUCKS LOE-41.41+25.79*LOG(MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€  VS. SPEED 

ALL SITES EXCEPT 4, a, 13 
M I C . 6 1  HT-SFT. DIST-25FT. 

- VEH. TYPE HT 3-AXLE LOE-63.27+14.S3*LOG (MPH) 
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C A L I F O R N I A  V E H I C L E  NOISE EM-ISSIONS 
L O €  vs. SPEED 

ALL SITES EXCEPT 4,8, 13 
MIC.#I HT-SFT. DIST-25FT. 

- VEH, TYPE HT 4-AXLE LOE~60.15+~7,ll*bOG (MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O €  vs. SPEED 

ALL SITES EXCEPT 4,8, 13 
MIC.#I HT-5FT. DIST-25FT. 

- VEH. TYPE: HT 5-AXLE LOE=59.23+17.75*LOG(MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O €  vs. SPEED 

ALL SITES EXCEPT 4.8, 13 
MIC.#l HT-SFT. DIST-25FT. 

7 VEH. TYPE: HT 3-AXLE LOE-63.27+14.93*LOG(MPH) -----. VEH. TYPE HT 4-AXLE LOE~60.15+17.11*bO~(MPH) 
- 0 - 0  VEH. TYPE: HT 5-AXLE LOE49.23+17.75*LOG(MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ V§.  SPEED 

ALL SITES EXCEPT 4,8, 13 
MIC.#l HT-5FT. DIST-25FT. 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ VS. SPEED 

A L L  SITES EXCEPT 4, 8. 13 
MIC.12 HT-SFT. DIST-SOFT. 

- VEH. TYPE: AUTO-CQMP LOEm6+37.79*LOG (MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ vs. SPEED 

ALL SITES EXCEPT 4,8, 13 
MIC.#2 HT-5FT. DIST-SOFT. 

- VEH. TYPE: AUTO-STD LOE=6.28+38.47*LOG(MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O €  V S .  SPEED ~ 

ALL SITES EXCEPT 4. 8. 13 
M I C . 1 2  HT-SFT. DIST-SOFT. 

- VEH . TYPE: AUTO-COMP LOE=6+37 79*LOG (MPH) 
moo--. VEH. TYPE: AUTO-STD LOE-6.28+38.47*LOG(MPH) 

100 
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20 30 40 so 80 70 

SPEED (MPH) 

0 - 4 0  
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O €  VS. SPEED 

ALL SITES EXCEPT 4.8. 13 
MIC,#2 HT-SFT. DIST-SOFT, 

- VEH, TYPE: ALL AUTOS LOE-5.21+36.83*LOG(MPH) 
w-oo-. VEH . TYPE: FHWA AUTOS LOE-5.5+38 1*LOG (MPH) 
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C A L I F O R N I A  VEHICLE NOISE EMISSIONS 
LO€ VS. SPEED 

ALL SITES EXCEPT 4.8. 13 
MIC.#2 HT-5FT. DIST-SOFT. 

- VEH, TYPE: MEDIUM TRUCKS LOE-35,34+25.59*LOG(MPH) 
VEH TYPE: FHWA MT LBE-23- 4+33 S*LOG (MPH) -----. 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ V S .  SPEED 

ALL SITES EXCEPT 4.8. 13 
MIC.#2 HT-SFT. DIST-SOFT. 

- VEH. TYPE: HT 3-AXLE LOE-55.28+15.8*LOG(MPH) 
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CALIFORNIA V E H I C L E  NOISE EMISSIONS 
L O €  V S .  SPEED 

ALL SITES EXCEPT 4. 6. 13 
MIC.12 HT-SFT. DIST-SOFT. 

- VEH. TYPE: HT +AXLE LOE459.37+13.69*LOG(MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ vs. SPEED 

ALL SITES EXCEPT 4.8, 13 
MIC,#2 HT-SFT. DIST-SOFT. 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ vs. SPEED 

ALL SITES EXCEPT 4. 8, 13 
MIC.#2 HT-SFT. DIST-SOFT. 

VEH. TYPE: HT +AXLE 
VEH. TYPE: HT 4-AXLE 
VEH. TYPE: HT 5-AXLE 

- 
--...-I... 

- e - *  
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LOEm55.28-k 15. B*LOG (MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LOE VS. SPEED 

ALL SITES EXCEPT 4.8, 13 
MIC.#2 HT-SFT, DIST-SOFT. 

- VEH . TYPE: ALL HT LOE=50,37+19,18*LOG (MPH) 
VEH. TYPE FHWA HT LOE-43.6+24.6*LOG (MPH) -.-.-. 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ VS.  SPEED 

ALL SITES EXCEPT 4, 8, 13 
MIC.#3 HT-tOFT, DIST-BOFT. 

- VEH. TYPE AUTO-COMP tOE4.37+36. B*LO_G (MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LOE VS. SPEED 

ALL SITES EXCEPT 4.8. 13 
M I C . 9 3  HT-1OFT. DIST-BOFT. 

- VEH. TYPE: AUTO-STD LOE~10.06+36.8Q*LOG(MPH) 
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. CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ vs. SPEED 

ALL SITES EXCEPT 4.6, 13 
MIC.I3 HT-OOFT. OIST-SOFT. 

- VEH . TYPE AUTO-COMP LBE4.37+38.9*L,OG (MPH) 
VEH, TYPE: AUTO-STD LOE-IQ.Q6+38.$9*cLOG(MPH) -.--.* 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LO€ V S .  SPEED 

ALL SITES EXCEPT 4,8, 13 
MIC.13 HT-IOFT. DIST-50FT. 

- VEH . TYPE: ALL AUTOS L0€-8.37+37.573tLOG (MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LOE vs. SPEED 

ALL SITES EXCEPT 4.8. 13 
MXC.13 HT-IOFT. DIST-50FT. 

- VEH. TYPE: MEDIUM TRUCKS LOE=35+26,17*LOG (MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O €  VS. SPEED 

ALL SITES EXCEPT 4,8. 13 
MIC.#3 HT-1OFT. DIST-SOFT. 

- VEH. TYPE HT 3-AXLE LOE=53.34+17.1S*LOG(MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O €  VS. SPEED 

ALL SITES EXCEPT 4.8. 13 
MIC.#3 HT-IOFT. DIST-BOFT. 

- VEH. TYPE: HT &AXLE LOE-59.97+13.86*LOG(MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O €  V S .  SPEED 

ALL SITES EXCEPT 4.8. 13 
MIC,#3 HT-1OFT. DIST-SOFT. 

- VEH . TYPE: HT 5-AXLE LOE-5I .4B+18.96*LOG (MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LOE VS. SPEED 

ALL SITES EXCEPT 4.8. 13 
MIC.#3 HT-1OFT. DIST-SOFT. 

- VEH, TYPE HT 3-AXLE: LOE=53.34+17.lS*LOG(MPH) 
-...-.* VEH . TYPE HT 4-AXLE LOE-SQ . S7+ 13.86*LOG (MPH) 

VEH. TYPE HT +AXLE tOE=51.4Q+18. SB*LOG (MPH) 0 . 0 .  
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LOE VS. SPEED 

ALL SITES EXCEPT 4.8. 13 
M 1 C . M  HT-IOFT. DIST-BOFT. 

- VEH . TYPE: A L L  HT LOE-49. 88+19. 97*LOG (MPH) 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
L O €  VS. SPEED 

VEHICLE TYPE: A L L  AUTOS 
MIC. #2 Hf-5Ff . DIST-SOFT . 

- 0 0 ~ 0 0  A L L  SITES LOE15.21+38.83*LOG(MPH) 
A L L  SITES SPEED CLASS MEAN OATA - 
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CALIFORNIA VEHICLE NOISE EMISSIONS 
LOE VS. SPEED 

VEHICLE TYPE: MEOIUM TRUCKS 
MIC. $2 HT-SFT . DIST-5OFT. 

- ~ - ~ - *  ALL SITES LOE-35.34+25.58*LOG(MPHl 
ALL SITES SPEED CLASS MEAN DATA - 

100 

90 

50 
20 30 40 50 

SPEED (MPH) 
60 70 

. .  



CALIFORNIA VEHICLE 'NOISE EMISSIONS 
LOE VS. SPEED 

VEHICLE TYPEHEAVY TRUCKS 
MIC.#)Z HT-5FT. OIST-SOFT. 

A L L  SITES LQE-50.379f9.18*LQG(MPH) 
ALL SITES SPEED CLASS MEAN DATA 

-----* - 
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CALIFORNIA VEHICLE'NOISE EMISSIONS 
LOE VS. SPEED 

ALL SITES 
MIC.12 HT-SFT. DIST-SOFT. 

VEH.TYPE: ALL AUTOS LOE- 5.2 + 38.8*LOG (MPHI 
VEH.TYPE: MEDIUM TRUCKS LOE-35.3 + 25.6*LOG(MPH) 
VEH.TYPE: HEAVY TRUCKS LO€-51.9 + 19.2*LOG (MPH) 25<MPH<31 

LOE-50.4 + 19.2*LOG(MPH) 35<MPH<66 
STRAIGHT LINE TRANSITION 31<MPH<36 
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