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"" P R E F A C E  " 

I n   c o n j u n c t i o n  w i t h  t h e  p r e p a r a t i o n   o f  a Conceptua l   Des ign   S tudy  
f o r   t h e   H a t   C r e e k   T h e r m a l   G e n e r a t i n g   F a c i l i t y  by a j o i n t  v e n t u r e  
o f   I n t e r c o n t i n e n t a l   E n g i n e e r i n g  L t d . ,  Vancouver  and   Ebasco   Se rv ices  
o f   Canada ,   Toron to ,  t h e  B r i t i s h  Columbia  Hydro  and  Power  Authori ty  
has  commissioned a number o f   d e t a i l e d   e n v i r o n m e n t a l   i m p a c t   s t u d i e s  
o f   t h e   p r o j e c t .  The d e t a i l e d   e n v i r o n m e n t a l   s t u d i e s   h a v e   b e e n  
c o o r d i n a t e d  by Ebasco   Serv ices   Canada  L t d . ,  Envi ronmenta l   Consul -  
t a n t s ;   f o r m e r l y   E n v i r o s p h e r e  Company. 

Harford,   Kennedy,   Wakefield L t d .  ( f o r m e r l y  Aero Acous t i c   Sys t ems  
L t d . )  was s e l e c t e d  t o  c a r r y   o u t   t h a t   p o r t i o n   o f   t h e   e n v i r o n m e n t a l  
s t u d i e s   r e l a t i n g  t o  t he  i m p a c t   o f   p r o j e c t   n o i s e  ( A p p e n d i x  E l - N o i s e ) .  

Credi t  f o r  the map o f  t h e   H a t   C r e e k   V a l l e y   d u p l i c a t e d   o n   t h e   c o v e r  
o f  t h i s  r e p o r t   g o e s   t o  B . C .  r e s e a r c h ,  Dolmage  Campbell & A s s o c i a t e s .  
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T n e   e x i s t i n g   a c o u s t i c   e n v i r o n m e n t   o f   t h e   H a t   C r e e k   P r o j e c t   S t u d y  
A r e a   ( s e e   F i g u r e   1 )  was e s t a b l i s h e d   t h r o u g h  a s e r i e s   o f   2 4 - h o u r  

c o n t i n u o u s   n o i s e   m e a s u r e m e n t s   a t   f i v e   l o c a t i o n s :   f o u r   i n   t h e  
H a t   C r e e k   V a l l e y   a r o u n d   t n e   m i n e   s i t e   a n d   o n e   a t   t h e   p r o p o s e d  

s i t e   o f   M a k e - u p   c o o l i n g   w a t e r   s u p p l y   s y s t e m   i n t a k e   n e a r   A s h c r o f t .  
E x c e p t   n e a r   H i g h w a y   1 2   a n d   t o  a m u c h   l e s s e r   e x t e n t ,   t h e   H a t   C r e e k  
2 o a d ,   t h e   e x i s t i n g   n o i s e   l e v e l s   i n   t h e   v a l l e y   a r e   t h o s e   o f   t h e  
n a t u r a l   e n v i r o n m e n t ;   t h a t   i s ,   h a v i n g   d a y - n i g h t   a v e r a g e   n o i s e  

l e v e l s   o f  30 t o   4 0  d B A *  d e p e n d i n g   o n   w e a t h e r   c o n d i t i o n s   a n d  
n e a r n e s s   t o   t r e e s   a n d   w a t e r   b o d i e s .  A t  t h e   A s h c r o f t   w a t e r   i n t a k e  
s i t e ,   t h e   n o i s e   l e v e l s   a r e   m a r e   t y p i c a l   o f   a n   u r b a n   r e s i d e n t i a l  

a r e a   d u e   t o   t h e   t r a i n   t r a f f i c   o n   t h e   n e a r b y   C a n a d i a n   P a c i f i c   a n d  
C a n a d i a n   d a t i o n a l   R a i l w a y   l n a i n l i n e s .  

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

[ m e a s u r e m e n t   d a t a ,   t h e   t o t a l   s o u n d   p o w e r   l e v e l s   t o   b e   c r e a t e d   b y  
t h e   c o n s t r u c t i o n   a n d   o p e r a t i o n   p h a s e s   o f   t h e   m i n e   [ O g e n  P i t  n o .  1 
t o  maximum  183 m ( 6 0 0  f t . )   d e p t h ] ,   p l a n t   ( f o u r  5 0 0  MW g e n e r a t i n g  
u n i t s )   a n d   o f f s i t e   f a c i l i t i e s   w e r e   p r e d i c t e d .  It h a s   n o t   b e e n  
p o s s i b l e ,   i n   g e n e r a l ,   t o   p r e d i c t   n o i s e   l e v e l s   f o r   t h e   p r o j e c t  
d e c o m m i s s i o n i n g   a c t i v i t i e s   b e c a u s e   o f  a l a c k   o f   d e t a i l e d   i n f o r m a t i o n  
r e g a r d i n g   t h e m .   H o w e v e r ,   q u a l i t a t i v e   c o m p a r i s o n s   h a v e   b e e n   m a d e  
w i t h   t h e   n o i s e   l e v e l s   f r o m  ?reject c o n s t r u c t i o n   a n d   o p e r a t i o n .   I n  
g e n e r a l ,   c o n s t r u c t i o n   a n d   o p e r a t i n g   e q u i p m e n t   l i s t s   a n d   d e s c r i p -  
t i o n s   n a v e   b e e n   o b t a i n e d   f r o m   t h e   a p p r o p r i a t e   p r o j e c t   e n g i n e e r s .  

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

c o n d i t i o n s   e x i s t e d ,  a c o n s e r v a t i v e   s t a n c e   ( i . e .   l e a d i n g   t o   h i g h e r  
n o i s e   l e v e l s )  was t a k e n .   T h e s e   s o u n d   p o w e r   l e v e l s   w e r e   t h e n   c o n -  

v e r t e d   t o   y e a r l y   d a y - n i g h t   a v e r a g e   n o i s e   l e v e l s  ( Y D i i L ) *  a t   t h e  

~~~ 

* See t h e   i l o s s a r y   f o r   d e f i n i t i o n s   o f   d e c i b e l s   ( d B ) ,  dBA, d a y - n i g h t  
a v e r a g e   n o i s e   l e v e l   a n d   o t h e r   a c o u s t i c a l   t e r m i n o l o g y .  

- i -  Harford. Kennedy, Wakefield Lid 





v a r i o u s   n o i s e   r e c e p t o r   l o c a t i o n s  t h r o u g h o u t  t h e   s t u d y   a r e a ,   u s i n g  
a conse rva t ive   sound   p ropaga t ion   tmode l .   Th i s  was  done f o r   t h e  
f i r s t   ( p e a k   c o n s t r u c t i o n )  a n d  worst ( f u l l   o p e r a c i o n )   y e a r s  o f  t h e  
p r o j e c t .  

P r e d i c t e d   p r o j e c t   n o i s e   l e v e l s   w e r e   c o m b i n e d   w i t h   t h e   w i t h o u t -  
p r o j e c t   n o i s e   l e v e l s  ( b o t h  e x i s t i n g  a n d  p r o b a b l e f u t u r e )  t o  o b t a i n  
t h e   n o i s e   e n v i r o n m e n t   w h i c n   w i l l   e x i s t   i f   t h e   p r o j e c t   p r o c e e d s .  
The impac t s   o f  t he  p r e d i c t e d   i n c r e a s e s   i n   e n v i r o n m e n t a l   n o i s e   l e v e l s  
o n  r e s i d e n t i a l   a r e a s ,   c a t t l e   g r a z i n g  a n d  a g r i c u l t u r a l   l a n d s   a n d  
r e c r e a t i o n a l   a r e a s   w e r e   e v a l u a t e d .  The c r i t e r i a   u s e d  t o  a s s e s s  
n o i s e   i m p a c t   i n   r e s i d e n t i a l   a r e a s   ( t h e  major  c o n c e r n   h e r e )   w e r e  
l a r g e l y  t h o s e  p ro?osed  by t h e   U n i t e d  S t a t e s  E n v i r o n m e n t a l   P r o t e c t i o n  
Agency i n  idarcn 1 9 7 5  ( R e f e r e n c e  4 0 .  7 9 ) .  T h e s e   n o i s e   l e v e l   c r i t e r i a  
a r e   d e s i g n e d  t o  p r o t e c t   p e o p l e   f r o m   s e v e r e   h e a l t h   e f f e c t s   ( h e a r i n g  
l o s s  a n d  o t h e r s ) ,   a n d  f rom d e t e r i o r a t i o n   o f   t h e   p u b l i c   h e a l t h  a n d  
w e l f a r e   d u e   p r i m a r i l y  t o  n o i s e   i n t e r f e r e n c e  w i t h  a c t i v i t i e s   s u c h  
a s   speecn   communica t ion  a n d  s l e e p ,  b o t h  w i th   an   adequa te   marg in  o f  
s a f e t y .  A t h i r d   t y p e   o f   n o i s e   i m p a c t   i s   i d e n t i f i e d   w h i c h   r e l a t e s  
t o  t he  p r o b a b l e   s e v e r i t y   o f   n e g a t i v e   p u b l i c   r e a c t i o n  t o  i n t r u d i n g  
n o i s e .  The f i r s t  t w o  c r i t e r i a   t a k e   t h e   f o r m   o f   f i x e d   t h r e s h o l d  
l e v e l s   o f   n o i s e  b e l o w  which n o  impac t   i s   a s su lned  a n d  above  which 
n e g a t i v e   e f f e c t s  o n  h e a l t h  a n d  w e l f a r e   i n c r e a s e   s t e a d i l y .  The 
t h i r d ,  a n  i m p a c t   s c a l e ,   a t t e m p t s  t o  a c c o u n t   f o r   t h e  very p e r s o n a l i z e d  
s e n s i t i v i t y  o f  i n d i v i d u a l s  o r  communi t ies  t o  i n t r u d i n g   n o i s e .   T h i s  
i m p a c t   s c a l e   t a k e s   i n t o   a c c o u n t   s u c h   f a c t o r s   a s   t h e   e x i s t i n g   e n v i -  
r o n m e n t a l   n o i s e   l e v e l ,   p r e v i o u s   e x p o s u r e  t o  t h e   i n t r u d i n g   n o i s e ,  
n a t u r e   a n d   d u r a t i o n  o f  t he  i n t r u d i n g   n o i s e  a n d  community a t t i t u d e s  
t o w a r d s   t h e   n o i s e   p r o d u c e r .   T h e s e  a n d  o t h e r   n o i s e   c r i t e r i a   u s e d  
i n   t h i s   s t u d y   a r e   l i s t e d   i n   T a b l e  1 .  

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

- i  i - Harford, Kennedy. Wakefield Ltd. 



JURISOICTION OF NOISE 
LEVEL  CRITERION 
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as t o  t h e   u l t i m a t e   w i t h - p r o j e c t   n o i s e   l e v e l .   T h e s e   s c a l e s   w e r e  
then  used t o  r a n k  t h e   p r o j e c t   n o i s e   i m p a c t s   i n   f i v e   c a t e g o r i e s :   I n s i g -  
n i f i c a n t ,  Low, Ivloderate,  High  and  Extreme. 

D u r i n g   t h e   i n i t i a l   c o n s t r u c t i o n   p h a s e   ( 1 9 7 8 - 1 9 7 9 )   t h e r e   w e r e   n i n e  
n o i s e   i m p a c t   s i t u a t i o n s   i d e n t i f i e d   i n   r e s i d e n t i a l   a r e a s ,   t h r e e  
i n v o l v i n g  o n l y  one  o r  t w o  H a t  Creek V a l l e y  r a n c h   h o u s e s   ( s e e  
F i g u r e  2 ) .  Of t h e s e   i m p a c t s ,   t h e   s i g n i f i c a n c e   o f  two were j u d g e d  
t o  be very l o w  ( I n s i g n i f i c a n t )  t h r e e  t o  be Low and   fou r  t o  be 
? l o d e r a t e .  Two m o d e r a t e   c o n s t r u c t i o n   n o i s e   i m p a c t s   w e r e   i d e n t i f i e d  
a t  t h e   s m a l l   r e s i d e n t i a l   a r e a  ( 6 - 7  homes) a t  t h e   c o n f l u e n c e   o f   t h e  
T h o m p s o n  a n d   B o n a p a r t e   2 i v e r s .   T h e s e   w i l l   r e s u l t   f r o m   c o n s t r u c t i o n  
of  t h e  m a k e - u p   c o o l i n g   w a t e r   s u p p l y   s y s t e m   i n t a k e  a n d  b o o s t e r  pumping 
s t a t i o n  No. 1 .  The o t h e r   m o d e r a t e   i m p a c t s   w i l l  be o n  Bonapa r t e  
Ind ian   Rese rve  1 ,  wh ich   has   app rox ima te ly  30 r e s i d e n t s ,  a n d  a t  t n e  
Ed Lenman ranch   house .  A s u m m a r y   o f   t h e   p r e d i c t e d   n o i s e   i m p a c t s   i s  
g i v e n   i n   T a b l e  2 .  The impac t s   o f   Tab le  2 a r e   t h o s e   w h i c h  w o u l d  a r i s e  
f r o m   t h e   p r o j e c t   a s   c i r r e n t l y  p l a n n e d ,  t h a t   i s ,   w i t h  no  e x t r a   n o i s e  
c o n t r o l   m e a s u r e s   t a k e n   a n d   u s i n g   t h e   w o r s t   c a s e   ( n o i s i e s t )   e q u i p m e n t  
when a s e l e c t i o n   i s   a v a i l a b l e .  

d u r i n g   p e a k   p l a n t  a n d  mine   o i Je ra t ion   yea r s   (Min ing   S t age  6 ) ,  seven 
n o i s e   i m p a c t   s i t u a t i o n s   w e r e   i d e n t i f i e d   f o r   r e s i d e n t i a l   a r e a s   w i t h  

t h r e e   c o n s i s t i n g  o f  two ranch  homes e a c h .   T a b l e  2 a g a i n  summarizes  
t h e s e   i m p a c t s .  The ex t r eme   impac t  was p r e d i c t e d   f o r  t n e  two n e a r e s t  
H a t  Creek   Val ley   ranch   houses  t o  t he   sou th   r im  o f  the   mine  p i t .  

Tnese  nouses  may be p h y s i c a l l y   d i s p l a c e d  by c r e e k   d i v e r s i o n   f a c i l i t i e s .  
The  High  impact was p red ic t ed   fo r   t ne   Tho 'mpson-Bonapa r t e   communi ty  
u p o n  assuming t h a t  n o  pumping s t a t i o n   v e n t i l a t i o n   f a n   n o i s e   c o n t r o l  
w o u l d  be d o n e .  The B o n a p a r t e   I n d i a n   2 e s e r v e  1 w i l l   s u f f e r   M o d e r a t e  
n o i s e   i m p a c t ,   p r i m a r i l y   f r o m   m i n e   o p e r a t i o n ,   a s   w i l l  t w o  p r e s e n t l y  
o c c u p i e d   r a n c h   h o u s e s i n   t h e  H a t  Creek   Va l l ey .  

- i i i -  Harford, Kennedy,  Wakefield itd 
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I 1 I CIOMINANT PXJECT I IMFAir SIGNIFICANCE 
RESIDENTIAL 
LOCATION PEAK OPERATION 

CONSTRUCTION  (MINE STAtiE 6 )  MINE STACiE 6 
FIRST YEAR OF PEAK OPERATION 

Bonaparte  Indian 
paration and CIump-Filling Reserve 1 

Moderate  Moderate Mine, coal Pre- North Valley 

Plant  Operation 

Home displaced Moderate 
HAT C R E E K  Dump-Filling 

" 

Mine Operation Low Extreme 
WiNCHES 

Mine Operation  Insignificant Moderate 

A .  Pocock & Largely 
G .  Parke  Inaudible 

iline and Plant 
Operati on 

I 

ThomDson- Bonaparte 

Near Ashcroft 
Preparation liiver  Confluence 

Insignif icant  No Noise River Bottom " 

Water Intake Moderate " 

Noise  Source  Construction 
Insignif icant  

Pumping Sta- Pumping Station Moderate High 
t ion  Cons- 
t r u c t i  on 

Operation 

North-Ashcroft 
loading and l i n e  Cons- Subdivision 

Low Low Equipment Off- Water Pipe- 

t ruct ion Trucking 

Semlin  Valley Near 
Operation Construct.ion Airstrip S i t e  C 

Low Airstrip Airstrip Low 

TABLE 2 :  SUMMARY OF PilOJECT IIOISE IMPACT SIGNIFICANCE 
AT RESIDENTIAL  LOCATIONS. 

Harford.  Kennedy,  Wakefield Ltd. 



S i g n i f i c a n t   n o n - r e s i d e n t i a l   n o i s e   i m p a c t  will b e   r e s t r i c t e d   e s s e n -  
t i a l l y   t o   o n e   g r a z i n g   l a n d - u s e   i n c o m p a t i b i l i t y   i n v o l v i n g   a p p r o x i m a t e l y  

a 600 rn (2000 f t . )   a n n u l u s   a r o u n d   t h e   m i n e   p i t   f o r  a t o t a l   a l i e n a t e d  
g r a z i n g   a r e a   o f  3 . 9  k m . *  ( 1 . 5   s q u a r e   m i l e s )   d u r i n g  $lining S t a g e  6 ,  
a n d   t w o   r e c r e a t i o n   a r e a   d e g r a d a t i o n s .   T h e s e   l a t t e r  will b e   a t   t h e  

M c C l e a n   L a k e   I n d i a n   R e s e r v e   ( a c c e s s   r o a d   t r a f f i c   n o i s e )   a n d   i n   t h e  
C l e a r   R a n g e   ( h i k i n g   a n d   r i d i n g   a r e a ) ,   w h i c h  will b e   e x p o s e d   t o   m i n i n g  

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

m o d e r a t e   r a n g e .  

c o n t r o l  

e f f o r t s  
will r e  

ivli t i g a t  

It i s   b e l i e v e d   t h a t   w h e n e v e r   a n   o p p o r t u n i t y   f o r   i n e x p e n s i v e   n o i s e  
p r e s e n t s   i t s e l f ,  i t  s h o u l d  b e   t a k e n .   H o w e v e r ,   d e f i n i t e  
s h o u l d   b e   m a d e   t o   r e d u c e   a l l   p r o j e c t   n o i s e   l e v e l s  w h i c h  

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

i v e   ! m e a s u r e s   f o r   c o n s t r u c t i o n   p r o j e c t s   a n d   m i n e   o p e r a t i o n  

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

B e c a u s e   o f   i t s   l o c a t i o n ,   t n e   p o w e r   p l a n t  will p r o d u c e   m u c h   l e s s  
r e s i d e n t i a l   a r e a   n o i s e   i m p a c t   t h a n  will t h e   m i n e .   H o w e v e r ,   t h e  

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

d r a f t   f a n s   ( t h e   l e a s t   q u i e t   f a n s   f o r   w h i c h   d a t a  was a v a i l a b l e   w e r e  
a s s u m e d   h e r e i n )   a n d   t h e   a s s u r a n c e   o f   a d e q u a t e   p l a n t   w a l l   c o n s t r u c t i o n  
will r e d u c e   o c c u p a t i o n a l   n o i s e   e x p o s u r e   w i t h i n   t h e   p l a n t   b o u n d a r i e s  
a n d   s u b s t a n t i a 1 , l y   r e d u c e   t h e   a m o u n t   o f   l a n d   r e n d e r e d   i n c o m p a t i b l e  
w i t h   c a t t l e   g r a z i n g   t h r o u g h o u t   t h e   T r a c h y t e   H i l l s   t o   t h e   e a s t   o f   t h e  
p l a n t .  

-i v -  Horford.  Kennedy,  Wokefield Ltd. 



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

b l o w o u t s   a n d   e l e c t r o m a t i c   v a l v e s ) ,   a l t h o u g h   t h e y  will n o t   c r e a t e  

s i g n i f i c a n t   i m p a c t   i n   t h e   H a t   C r e e k   V a l l e y ,   d o   p r e s e n t   t h e   p o s s i -  
b i l i t i e s   o f   i n s t a n t a n e o u s   h e a r i n g  damage t o   p l a n t   w o r k e r s   a n d   o f  

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

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

v i c i n i t y .   P l a n t   w o r k e r s   s h o u l d   b e   p r o t e c t e d   f r o m   t h o s e   h a z a r d s  
t h r o u g h   t h e   s i l e n c i n g   o f   t h e s e   s t e a m   v e n t s   a n d / o r   t h e   m a n d i t o r y  
w e a r i n g   o f   h e a r i n g   p r o t e c t i o n .   O n l y   v e n t   s i l e n c i n g   c a n   d i m i n i s h  
t h e   s t a r t l e   e f f e c t   o n   a n i m a l s .  

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

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

C i r c u i t   b r e a k e r s   a t   t h e   p l a n t   s h o u l d ,   t h r o u g h   i n i t i a l   s e l e c t i o n  
o r   e x h a u s t   s i l e n c i n g ,   b e  made c o m p a t i b l e   w i t h   t h e   i m p u l s e   n o i s e  

p e r m i t t e d   a p p r o a c h   d i s t a n c e  c r i t e r i o n   ( s e e   T a b l e  1 

T a b l e  3 s u m m a r i z e s   t h e  
m e a s u r e s   o n   t h e   s i g n i f  

l o c a t i o n s .  

) a t   t h e   n e a r e s t  

e f f e c t s   o f   t h e  
i c a n c e   o f   n o i s e  

r e c o m m e n d e d   n o i s e   m i t i g a t i o n  
i m p a c t   a t   v a r i o u s   r e c e p t o r  

H a r f o r d ,   K e n n e d y ,   W a k e f i e l d   L t d .  

- v -  



NOISE SOURCI MITIGATIVE 
ACTION 

SOURCE 
NOISE 
REDUCTION 
(dB 1 * 

OVERALL IMPACT COMMENTS RECEPTOR LOCATION SIGE 
WITHOUT 
IITIGATIt 

Low 

[CANCE 
WITH 

IITIGATION 
I n s i g .  Fan S e l e c t i o n  

and/or 
S i  1 enci  ng 

15+ Benef i ts   on ly   areas  where I 
p lan t   no ise   dominates .  Reduc- j 
t i o n   o f   p u r e   t o n e  makes no ise  
less  annoying. 

I 
Induced-Draft  
Fans ( P l a n t )  

Bonaparte  Indian 

end o n l y )  
Reserve 1 (Nor th 

Fan Se lec t i on  
and/or 
S i l e n c i n g  

12+ Trachyte H i  11 s 
e a s t   o f   p l a n t  
(Grazing) 

Low I n s i g .  Forced-Draft  
and Primary- 
Air Fans 
( P l a n t )  

Steam L i n e  
Blowouts 
( P l a n t )  

Area  where YDNL exceeds 65 i s  
r e d u c e d   t o   e s s e n t i a l l y   w i t h i n  
the   p lan t   boundar ies .  

P lan t   workers   p ro tec ted   aga ins t  
hear ing  damage and c a t t l e  and 
w i l d l i f e   s t a r t l e   e f f e c t s   l a r g e l y  
reduced. I 
P lan t   workers   p ro tec ted   aga ins t  ~ 

hear ing  damage and s t a r t l e   r e -  I 
duced. C a t t l e  and w i l d l i f e  I 

s t a r t l e  reduced   w i th   s i l enc ing .  
~ 

W i thout   bar r ie r ,   pure   tone  no ise  
would be a u d i b l e   a t   n i g h t .   W i t h  i 
b a r r i e r ,  i t  would  be  inaudib le .  1 
Fan and t ransformer  no ise  would , I 
s t i l l  be a u d i b l e   d u r i n g   q u i e t  i 
per iods   (e .g .   be tween  t ra in  

will be i n s i g n i f i c a n t .  
events,   low  winds)  but   impact 

I 

S i l ence rs  P l a n t   y a r d  and 

e a s t   o f   p l a n t  
Graz ing   l and   t o  

"_ 

"_ E lec t romat i c  
Valves 
( P l a n t )  

S i l ence rs  
and/or  Hear in 
P r o t e c t i o n   f o  
Workers 

P l a n t   y a r d  and 
G r a z i n g   l a n d   t o  
e a s t   o f   p l a n t .  

~~ ~~~ 

Mine  Cons- 
t r u c t i o n  
Transformers 

B a r r i e r  on 
Nor th  S ide 

I n s i g .  - 
Low 

1 o+ 

Fans:25(A) 
rransformer 

10(A) 

Bonaparte 
Reserve 1 
(Southern  boundary] 

Res iden t ia l  Area  at 
con f  1 uence o f  
Bonaparte  and Thomr 
son Rivers.  

Booster Pump- 
i n g   S t a t i o n  1 
Fans and 
l rans former  

V e n t i l a t i o n  
f a n   s e l e c t i o n  
and /o r   s i l enc  

former b a r r i e  
i ng . Trans- 

High 

* N o i s e   r e d u c t i o n s   r e f e r   e i t h e r   t o   t h e   A - w e i g h t e d  sound l e v e l  ( A ) ,  o r   t o   t h e   l e v e l   i n   t h e  
c o n t r o l l i n g   o c t a v e  band a t   t h e   r e c e p t o r   l o c a t i o n .  

TABLE 3 : EFFECT  OF NOISE SOURCE MITIGATIVE ACTIONS ON NOISE IMPACT SIGNIFICANCE. 

I t 



T A B L E   O F   C O N T E N T S  

1 . O  IPJTRODUCTION 

1 . 1  TERMS OF R E F E R E N C E  

1 . 2  STUDY S C O P E  

1 . 3  STUDY PERSONNEL 
1 . 4  A C K N O W E D G E M E N T S  

2 . 0  R E S O U R C E  INVENTORY METHODOLOGY 

2 . 1  N O I S E  D E S C R I P T O R S  EMPLOYED 
2 . 2  N O I S E  MONITORING  EQUIPMENT 

2 . 3  N O I S E  MONITORING P R O C E D U R E S  
2.4 MONITORING S I T E S  

2.5  MONITORING SCHEDULE 

N e  
1 - 1  

1 - 1  
1 - 1  

1 - 3  
1 - 3  

2 - 1  
2 - 1  

2 - 2  

2 - 3  
2 - 4  
2 - 5  

3 . 0  R E S O U R C E  INVENTORY 

(NOISE ENVIRONMENT  WITHOUT THE PROJECT) 3 - 1  
3 . 1  PRESENT N O I S E  ENVIRONMENT 3 - 1  

( a )   S t a t i s t i c a l   I n d i c e s  3 - 1  
( b )  E q u i v a l e n t   E n e r g y   D e s c r i p t o r s   ( L  and  Ldn) 3 - 1 

( c )   T r a f f i c   L o g s  3 - 1  

( d )   O c t a v e   B a n d   D a t a   ( b a c k g r o u n d   n o i s e   l e v e l s ) 3  - 2 
( e )  D i s c u s s i o n  3 - 2  

eq 

3 . 2  FUTURE N O I S E  ENVIRONMENT  WITHOUT T H E  PROJECT 3 - 3 

( a )   I n c r e a s e s   i n   H i g h w a y   T r a f f i c   V o l u m e s  3 - 3  
( b )  I n c r e a s e s  i n  R a i l w a y   T r a f f i c  3 - 4  
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( d )   C h a n g e s  i n  Land   Use  3 - 6  
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N O I S E  ENVIRONMENT 4 - 1  
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( b )   W i t h - P r o j e c t   N o i s e   L e v e l   D e s c r i p t o r s  4 - 2  

( c )  The   Accommoda t ion  o f   E r r o r   M a r g i n s  4 - 3  
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(d)  Sources  of  Sound  Power  Level  Data 4 - 3  
(e)  Equipment  Usage  Factors 4 - 4  
(f) Sound  Propagation  Model 4 - 6  

4 . 2  CONSTRUCTION  NOISE  LEVEL  PREDICTION 4 - 1 1  
(a)  Power  Plant  Construction 4 - 12 
( b )  Mine  Construction 4 - 16 
(c)  Offsites  Construction 4 - 18 
(d)  Construction  Blasting  Noise  and  Vibration 4 - 25 

4 . 3  OPERATION  NOISE  LEVEL  PREDICTION 
(a)  Plant  Operation 
( b )  Mine  Operation 
(c)  Offsites  Operation 
(d)  Traffic  Noise  from  Existing  Highways 

4 . 4  PROJECT  DECOMMISSIONING 
(a)  Mine  Reclamation 
(b)  Plant  Decommissioning 

4 . 5  PRECONSTRUCTION  ACTIVITIES 
(a) Bulk  Sample  Program 
( b )  Exploratory  Drilling  Program 

5 . 0  NOISE  IMPACT  ASSESSMENT  METHODOLOGY 
5.1 ENVIRONMENTAL  IMPACT  IN  THE  GENERAL  CONTEXT 

(a)  Changes  in  Resources 
(b) Assignment  of  Noise  Impact  Costs 

5 . 2  NOISE  IMPACT  CRITERIA 
(a)  Severe  Health  Effects in Humans 
(b) Incompatibility  with  Best  Land  Use 
(c) Annoyance  and  Community  Reaction  to 

(d)  Annoyance  due to Intermittent  Noises 
(e)  Public  Address  Systems 
(f) Impulsive  Noise  Sources 
(9) Noise  Impact  on  Wildlife 
(h) Blasting  Vibration 

Project  YONL's 

4 - 26 

4 - 26 
4 - 4 2  
4 - 50 
4 - 5 8  

4 - 6 0  
4 - 6 0  
4 - 61 
4 - 62 
4 - 6 2  
4 - 6 4  

5 - 1  
5 - 1  
5 - 1  
5 - 1  
5 - 2  
5 - 6  
5 - 6  

5 - 9  
5 - 1 1  
5 - 13 
5 - 1 4  
5 - 15 
5 - 16 
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( b )  The E f f e c t   o f   A c t i v i t y   D u r a t i o n   o n   N o i s e  
w i t h  Time 

Impac t  

6 . 0  PROJECT  NOISE IMPACT 
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1 . 0  INTRODUCTION 

1 . 1  TERMS  OF REFERENCE 

T h e   d e t a i l e d   t e r m s   o f   r e f e r e n c e   f o r   A p p e n d i x  E l -  N o i s e ,   a r e  
d e l i n e a t e d  i n  t h e   P r o p o s e d   H a t   C r e e k   D e v e l o p m e n t   D e t a i l e d  
E n v i r o n m e n t a l   S t u d i e s   T e r m s   o f   R e f e r e n c e   a s   p r e p a r e d   b y  B . C .  
H y d r o ,   d a t e d   A u g u s t   1 9 7 7 .  I n  g e n e r a l   t e r m s ,   t h e   n o i s e   i m p a c t  

s t u d y  was t o   e n c o m p a s s :  

1 .   t h e   e s t a b l i s h m e n t ,   t h r o u g h   f i e l d   m e a s u r e m e n t ,  o f  
t h e   e x i s t i n g   n o i s e   e n v i r o n m e n t   t h r o u g h o u t   t h e   s t u d y  
a r e a .  

2 .  p r e d i c t i o n   o f   f u t u r e   n o i s e   e n v i r o n m e n t   w i t h   t h e  
p r o j e c t .  

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

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

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

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

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

1 . 2  STUDY S C O P E  

T h e   s c o p e   o f   t h e   n o i s e   i m p a c t   s t u d y   h a s   e n c o m p a s s e d   a l l   a s p e c t s  
o f   t h e   m i n e ,   p l a n t   a n d   o f f s i t e   f a c i l i t i e s  w i t h  t h e   e x c e p t i o n  

o f   t h e  5 0 0  K V  t r a n s m i s s i o n   l i n e   w h i c h   i s   b e i n g   d e a l t   w i t h   i n  a 
s e p a r a t e   s t u d y .   T h e  limits o f   t h e   p r o j e c t   s c a l e   a s   a d d r e s s e d  

1 - 1  Harford. Kennedv.  Wakefield Ltd. 



h e r e i n   a r e   t h e   d e v e l o p m e n t   o f  Open P i t  No. 1 t o  a d e p t h   o f  

1 8 3  m ( 6 0 0  f t . )   a n d   t h e   c o n s t r u c t i o n   o f   f o u r  500 MW g e n e r a t i n g  
u n i t s .  

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

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

t o  B . C .  H y d r o   r e g a r d i n g   t h e   p r e d i c t e d   a n d   m e a s u r e d   n o i s e   l e v e l s  
f r o m   t h e   o p e r a t i o n   ( s e e   A c o u s t i c a l   E n g i n e e r i n g   R e p o r t s   7 2 - 1 6 1 - 1 2  
" P r e l i m i n a r y   N o i s e   I m p a c t   A s s e s s m e n t   o f   H a t   C r e e k   B u l k   S a m p l e  
P r o g r a m "   M a y   2 0 ,   1 9 7 7 ,   a n d   7 2 - 1 6 1 - 1 2 a   " N o i s e   L e v e l s   G e n e r a t e d   b y  

t h e   H a t   C r e e k   B u l k   S a m p l e   P r o g r a m ,   T r e n c h  A "  J u n e  8, 1 9 7 7 ) .  
H o w e v e r ,   t h e   b u l k   s a m p l e   p r o g r a m   a n d   o t h e r   n o i s e - p r o d u c i n g   p r e -  
c o n s t r u c t i o n   a c t i v i t i e s   a r e   d i s c u s s e d   b r i e f l y .  

T h e   p r e d i c t i o n   o f   p r o j e c t   n o i s e   i m p a c t s   h a s   b e e n   l i m i t e d   t o  
i m p a c t s  on  t h e   e n v i r o n m e n t .   T h a t   i s ,   t h e   q u e s t i o n   o f   o c c u p a -  

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

Comment   has   been  made,   however ,  o n  t h e   e x p o s u r e   o f   p l a n t   c o n s -  
t r u c t i o n   a n d   o p e r a t i o n   s t a f f   t o   h i g h - l e v e l   i n t e r m i t t e n t   n o i s e .  
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1 . 3  S T U D Y  PERSONNEL 

T h e   p r o f e s s i o n a l   p e r s o n n e l   t h a t   h a v e   b e e n   i n v o l v e d   i n   t h e   n o i s e  

i m p a c t   s t u d y   a r e   a s   f o l l o w s :  

PERSONNEL PROJECT A C T I V I T I E S  

K .  D. H a r f o r d ,  P .  Eng. - p r o j e c t  adm 
a s s e s s m e n t ,  
b a s e l i n e   n o  

C .  W .  W a k e f i e l d ,   M . A . S c . ,  - p r o j e c t  adm 

i n i s t r a t i o n ,   i m p a c t  
m i t i g a t i o n   a n d   c o m p e n s a t i o n ,  

i s e   m e a s u r e m e n t .  
i n i s t r a t i o n ,   p r e d i c t i o n   o f  

P .  E n g .   n o i s e   l e v e l s   a n d   i m p a c t s ,   b u l k   s a m p l e  
s t u d y ,  r e p o r t  p r e p a r a t i o n .  

D .  S .  K e n n e d y ,  P .  Eng.  - n o i s e   s o u r c e   d o c u m e n t a t i o n ,   b a s e l i n e  
n o i s e   m e a s u r e m e n t ,   r e p o r t   p r e p a r a t i o n .  

S .  H .  Woodard,  P .  Eng. ( A 1 t a . ) -   n o i s e   s o u r c e   i d e n t i f i c a t i o n .  

C .  D .  C a i r n s ,   B . A . S c .  - b a s e l i n e   n o i s e   m o n i t o r i n g   a n d   b a s e l i n e  
n o i s e   d a t a   p r o c e s s i n g .  
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2 . 0  R E S O U R C E  INVENTORY METHODOLOGY 

R e s o u r c e   i n v e n t o r y   m e t h o d o l o g y   i s   d e s c r i b e d   i n   d e t a i l   i n   H a r f o r d ,  
K e n n e d y ,   W a k e f i e l d   L t d .   R e p o r t   8 2 - 1 6 1 - 2   e n t i t l e d   " B a s e l i n e   N o i s e  
M o n i t o r i n g  - H a t   C r e e k   S t u d y " .   ( S e e   A p p e n d i x   A ) .  A m o r e   c o n c i s e  

p r e s e n t a t i o n   i s   c o n t a i n e d   b e l o w .  

A m b i e n t   n o i s e   l e v e l s   w e r e   m o n i t o r e d   t h r o u g h o u t   t h e   H a t   C r e e k  
V a l l e y   i n   O c t o b e r   1 9 7 6 .   T h e s e   m e a s u r e m e n t s   w e r e   t h e n   r e p e a t e d  

i n   F e b r u a r y   a n d   M a r c h   1 9 7 7   t o   d e t e r m i n e   w h e t h e r   o r   n o t   n o i s e  
l e v e l s   c h a n g e   a s  a r e s u l t   o f   s e a s o n a l   d i f f e r e n c e s   i n   g r o u n d   c o v e r  

o r   g e n e r a l   l e v e l   o f   a c t i v i t y .  I n  M a y   1 9 7 7 ,   a n   a d d i t i o n a l   m e a s u r e -  

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

i n  A s h c r o f t .  

T h e   p u r p o s e   o f   a l l   o f   t h e   " b a s e l i n e "   n o i s e   m e a s u r e m e n t s   w a s   t o  
p r o v i d e   i n f o r m a t i o n   n e c e s s a r y   t o   e v a l u a t e   f u t u r e   n o i s e   i m p a c t .  
F u r t h e r m o r e ,   t h e   d a t a   o b t a i n e d  will p r o v i d e  a r e f e r e n c e   i n   t h e  
f u t u r e   s h o u l d   c o m m u n i t y   n o i s e   p r o b l e m s   e v e r   d e v e l o p .  

2 . 1  N O I S E  DESCRIPTORS EMPLOYED 

T h e   L e q   o r   e q u i v a l e n t   s o u n d   l e v e l  i s  t h e   l e v e l   o f  a s t e a d y   A - w e i g h t e d  
s o u n d   w h i c h   w o u l d   r e s u l t   i n   t h e  same t o t a l   s o u n d .   e n e r g y   o v e r  a 

s p e c i f i e d   p e r i o d   o f   t i m e   a s   d o e s   t h e   a c t u a l   t i m e - v a r y i n g   s o u n d   l e v e l  
o v e r   t h a t   t i m e .   T h e   L e q ( 2 4 )   i s   t h e   e q u i v a l e n t   s o u n d   l e v e l   o v e r  
a 2 4 - h o u r   p e r i o d .  

The  Ldn or  d a y - n i g h t   a v e r a g e   s o u n d   l e v e l  i s  s i m i l a r   t o   t h e   L e q ( 2 4 )  
e x c e p t   t h a t  a n i g h t t i m e   w e i g h t i n g   f a c t o r   o f  1 0  dB i s   a p p l i e d  
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t o  n o i s e   l e v e l s   g e n e r a t e d   b e t w e e n  1O:OO p.m. a n d  7:OO a.m. i n   o r d e r   t o  
r e f l e c t   t h e   g r e a t e r   a n n o y a n c e   c a u s e d   b y   n o i s e s   d u r i n g   t h i s   p e r i o d .  
T h i s   n o i s e   d e s c r i p t o r   h a s   b e e n   s e l e c t e d   b y   t h e  U . S .  E n v i r o n m e n t a l  - 
P r o t e c t i o n   A g e n c y  a s  b e i n g   t h e   c o m m u n i t y   n o i s e   i n d e x   w h i c h   b e s t  
r e l a t e s   t o   p u b l i c   h e a l t h   a n d   w e l f a r e   c o n c e r n s ,   s u c h   a s   s p e e c h  
i n t e r f e r e n c e   a n d   a n n o y a n c e .  

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

t h e y   w o u l d  i f  t h e   l e v e l s   w e r e   a v e r a g e d   a r i t h m e t i c a l l y .   F o r   t h i s  

r e a s o n ,   t h e  L e q  a n d   L d i   a r e   q u i t e   s e n s i t i v e  t o  h i g h   l e v e l   i n t r u -  
s i v e  n o i s e s   e v e n   t h o u g h   t h e y  may be o f  s h o r t  d u r a t i o n .  

I n   a d d i t i o n   t o   L e q   a n d   L d n ,   t h e   m o n i t o r i n g   e q u i p m e n t   p r o v i d e d  
i n f o r m a t i o n   o n   t h e   s t a t i s t i c a l   v a r i a t i o n  o f  n o i s e   l e v e l s   t h r o u g h -  

o u t   t h e   m e a s u r e m e n t   p e r i o d .   V a r i o u s   i n d i c e s ,   L i ,   w e r e   o b t a i n e d  
r e p r e s e n t i n g   t h e   n o i s e   l e v e l s   w h i c h   w e r e   e x c e e d e d  i% o f  t h e   t i m e .  
F o r   e x a m p l e , t h e   L 1 0  i s  t h e   l e v e l   e x c e e d e d   1 0 %   o f   t h e   t i m e .  

2 . 2  N O I S E  MONITORING  EQUIPMENT 

T h e   b a s i c   n o i s e   m o n i t o r i n g   s y s t e m   u s e d   f o r   t h e   b a s e l i n e  
m e a s u r e m e n t s   c o n s i s t e d   o f  a B r u e l  & K j a e r   P r e c i s i o n   S o u n d   L e v e l  

M e t e r   T y p e   2 2 0 4   a n d   O c t a v e   B a n d   F i l t e r   S e t   T y p e   1 6 1 3 ,  a G e n e r a l  
R a d i o   C o m m u n i t y   N o i s e   A n a l y s e r   M o d e l   1 9 4 5 ,  a u h e r   t a p e   r e c o r d e r  
M o d e l   4 4 0 0 ,   a n d  a B r u e l  & K j a e r   C a l i b r a t o r   T y p e   4 2 3 0 .  All o f  
t h e   e q u i p m e n t  was b a t t e r y   o p e r a t e d   a n d , w i t h   t h e   e x c e p t i o n   o f   t h e  
m i c r o p h o n e   a n d   a n   a n e m o m e t e r ,   w a s   c o n t a i n e d   i n  a m o b i l e   l a b o r a t o r y .  

2 - 2  Harford,  Kennedv,  Wakefield Ltd. 



2 . 3  N O I S E  M O N I T O R I N G  P R O C E D U R E S  

C o n t i n u o u s   m e a s u r e m e n t s   w e r e   t a k e n   a t   a l l   m o n i t o r i n g   s i t e s   t o   d e t e r m i n e  

t h e   d a y - n i g h t   a v e r a g e   s o u n d   l e v e l ,   L d n ,   a n d   t h e   v a r i o u s   s t a t i s t i c a l  
i n d i c e s .   T h e s e   m e a s u r e m e n t s   w e r e   m a d e   u s i n g   t h e   f a s t   r e s p o n s e  
( 1 2 5   m s .   t i m e   c o n s t a n t )   s e t t i n g  o f  t h e   n o i s e   a n a l y z e r  i n  o r d e r   t o  
c a p t u r e   p e a k   e v e n t s   l i k e   c a r   p a s s b y s .   T h r o u g h o u t   t h e s e   2 4 - h o u r  
p e r i o d s ,   t h e   m o s t   p r e d o m i n a n t   n o i s e   e v e n t s   w e r e   a u t o m a t i c a l l y   t a p e  
r e c o r d e d  s o  t h a t   t h e   m o s t   s i g n i f i c a n t   n o i s e   s o u r c e s   a t   e a c h   s i t e  
c o u l d   b e   i d e n t i f i e d   a n d  s o  t h a t   a n y   i n v a l i d   d a t a   w o u l d   b e   d e t e c t e d .  

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

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

D u r i n g   t h e   f a l l   a t   n o i s e   m o n i t o r i n g   S i t e s  1 t o  4 ,   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   w e r e   t a k e n   p e r i o d i c a l l y  by t h e   t e c h n i c i a n  who 
m a n n e d   t h e   n o i s e   m o n i t o r i n g   l a b .   D u r i n g   t h e   w i n t e r   m o n i t o r i n g  
a t  t h e s e  same s i t e s ,   t h e   1 6 b  was unmanned f o r   t h e   m a j o r i t y  
o f  t h e   t i m e   a n d   m e t e o r o l o g i c a l   d a t a   w a s   o b t a i n e d   f r o m  6. C .  H y d r o  
w e a t h e r   s t a t i o n s   w h i c h   w e r e   l o c a t e d  i n  c l o s e   p r o x i m i t y   t o   t h e  
n o i s e   m o n i t o r i n g   l o c a t i o n s .   I n   a d d i t i o n ,   w i n d   s p e e d   d a t a  was 

a u t o m a t i c a l l y   r e c o r d e d   o n   t , a p e   w h e n e v e r   n o i s e   l e v e l s   a t   t h e  
l a b   e x c e e d e d  a p r e s e t   v a l u e .   T h i s  was t o   e n s u r e   t h a t   m i c r o p h o n e  
w i n d   n o i s e   r e s u l t i n g   f r o m   h i g h   w i n d   s p e e d s  ( >  1 2   m . p . h . )   h a d  
n o t   s i g n i f i c a n t l y   i n f l u e n c e d   t h e   r e s u l t s .  A t  n o i s e   m o n i t o r i n g  
S i t e  5 ( i n   A s h c r o f t ) ,   w i n d   s p e e d  was a g a i n   r e c o r d e d   o n   t a p e  

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

i n  A s h c r o f t .  
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D u r i n g   t h e   f a l l   m o n i t o r i n g   a t   S i t e s  1 t o  4 ,  t r a f f i c   c o u n t s   w e r e  

t a k e n   b y   t h e   t e c h n i c i a n .   I n   t h e   w i n t e r ,   t r a f f i c   c o u n t s   w e r e  

e x t r a c t e d   f r o m   t h e   t a p e   r e c o r d i n g s .  A t  S i t e  5, n o   m o t o r   v e h i c l e  

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

p a r t i c u l a r ,   t r a i n   t r a f f i c .   E s t i m a t e s   o f   t h e   v o l u m e   o f   t r a i n  
t r a f f i c   w e r e   o b t a i n e d   f r o m   C a n a d i a n   N a t i o n a l   a n d   C a n a d i a n   P a c i f i c  

r a i l w a y s .  

2 . 4  MONITORING  SITES 

F o u r   s i t e s   w e r e   c h o s e n   t h r o u g h o u t   t h e   v a l l e y   i n   a n   a t t e m p t   t o  
o b t a i n   r e a d i n g s   i n d i c a t i v e   o f   t h e   e x i s t i n g   n o i s e   e n v i r o n m e n t ,  
S i t e  1 w a s   c h o s e n   t o   b e   i n d i c a t i v e   o f   p r o p e r t i e s   n e a r   H i g h w a y   1 2 ,  

w e s t   o f   t h e   H a t   C r e e k   j u n c t i o n .   S i t e  2 w a s   e s s e n t i a l l y   a t   t h e  
H a t   C r e e k   j u n c t i o n ,   a n d  will b e   c o n s i d e r e d   a s   i n d i c a t i v e   o f  

p r o p e r t i e s   n e a r   t o   H i g h w a y   1 2   e a s t   o f   t h e   j u n c t i o n .   S i t e  3 was 
c h o s e n   t o   b e   i n d i c a t i v e   o f   t h e   p r o p e r t i e s   n e a r   t h e   H a t   C r e e k   R o a d ,  
b u t   a w a y   f r o m  t h e  i n f l u e n c e   o f   H i g h w a y   1 2 .   S i t e  4 was s e l e c t e d  L 

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

t h e   e s s e n t i a l l y   p r i s t i n e   p a r t s   o f   t h e   v a l l e y .   T h e   l o c a t i o n s   o f  
t h e   f o u r   s i t e s  i n  t h e   H a t   C r e e k   V a l l e y   a r e   s h o w n  i n  F i g u r e  2-1. 

- 
.t 

A m o n i t o r i n g   s i t e   a t   A s h c r o f t   ( S i t e  5 )  w a s   c h o s e n   t o   b e   i n d i c a t i v e   o f  - 
t h e   a r e a  i n  c l o s e   p r o x i m i t y   t o   t h e   p r o p o s e d   p u m p i n g   s t a t i o n .  
F i g u r e   2 - 2   i l l u s t r a t e s   t h e   e x a c t   l o c a t i o n   o f   t h i s   s i t e , .  - 
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FIGURE 2-2: BASELINE  NOISE  MONITORING  SITE 5 NEAR  MAKE-UP  COOLING 
WATER  SUPPLY  INTAKE AT ASHCROFT. 
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2 . 5  MONITORING SCHEDULE 

A t  e a c h   o f   t h e   V a l l e y   s i t e s ,   t w o   p e r i o d s   o f   2 4 - h o u r   m e a s u r e m e n t s  

w e r e   m a d e   d u r i n g   b o t h   t h e   f a l l   a n d   w i n t e r   m o n i t o r i n g   p r o g r a m s ;  
o n e   o n  a w e e k d a y ,   a n d   o n e   o n  a weekend.   Due t o   t i m e   l o s t   i n  

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

some o f   t h e   m o n i t o r i n g   p e r i o d s   c o n s i s t e d   o f   s l i g h t l y   l e s s   t h a n  
2 4   h o u r s .  A t  S i t e  5, o n l y   o n e   2 4 - h o u r   m e a s u r e m e n t   w a s   m a d e ,   t h a t  
b e i n g  o n  a w e e k d a y  i n  May 1 9 7 7 .  

D u r i n g   t h e   w e e k d a y   w i n t e r   m o n i t o r i n g   a t   S i t e  1 o n  M a r c h   9 ,   1 9 7 7 ,  
t h e   m i c r o p h o n e   f a i l e d   d u r i n g   t h e   e v e n i n g .   T h e r e f o r e ,   t h e   n i g h t -  

t i m e   d a t a  was r e j e c t e d   a n d  some r e d u n d a n t   d a t a   o b t a i n e d   p r e v i o u s l y  
f o r  a w e e k n i g h t   a t   t h i s   s i t e  was   used  i n   i t s   p l a c e .  

On M a r c h  5 ,  1 9 7 7 ,   u n m a n n e d   m o n i t o r i n g   w a s   c o n d u c t e d   a t   S i t e  4 t o  

o b t a i n   d a t a   f o r  a w i n t e r   w e e k e n d .  O n  t h i s   p a r t i c u l a r   d a y ,  i t  was 

u n u s u a l l y  windy r e s u l t i n g   i n   h i g h   p e a k   n o i s e   l e v e l s .   D u r i n g  
o c c a s i o n a l   c a l m   p e r i o d s ,   h o w e v e r ,   t h e   b a c k g r o u n d   n o i s e   l e v e l  was 
e x t r e m e l y   l o w .  A s  a r e s u l t ,   t h e   d y n a m i c   r a n g e   o f   t h e   m e a s u r e m e n t  
s y s t e m   w a s   i n s u f f i c i e n t   a n d   t h e   i n s t r u m e n t a t i o n  w a s   o v e r l o a d e d  
d u r i n g   w i n d   g u s t s .   H e n c e ,   t h e   d a t a   o b t a i n e d  was i n v a l i d .   H o w e v e r ,  
s i n c e   t h i s   s i t e  w a s   r e m o t e   f r o m   m a n - m a d e s o u n d ,   t h e   d a t a   o b t a i n e d  

f o r  a w e e k d a y  i s   a l s o   i n d i c a t i v e   o f  a weekend  a t   t h i s   l o c a t i o n .   R e p e a t  
m e a s u r e m e n t s   w e r e ,   t h e r e f o r e ,   n o t   m a d e .   T a b l e   2 - 1   P r e s e n t s  

t h e   e x a c t   p e r i o d s   m o n i t o r e d .  
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F a l l  W e e k e n d   1 2   M i d n i g h t   O c t .   2 4 / 7 6  2 :00  a . m .   O c t .   2 4 / 7 6  

F a l l - W e e k d a y  1 2   M i d n i g h t   O c t .   2 5 / 7 6  

2 
8:OO a.m. F e b .   1 4 / 7 7  

W i n t e r - W e e k e n d  6:OO a.m. M a r c h   7 / 7 7  8 : 0 0  a.m. M a r c h   6 / 7 7  

W i n t e r - W e e k d a y  6:OO a.m.   Feb.   15 /77  

I 1 2   M i d n i g h t   O c t   2 8 / 7 6   1 1 2   M i d n i g h t   O c t .   2 9 / 7 6  1 F a l l - W e e k d a y  1 
1 1 2   M i d n i g h t   O c t .   2 9 / 7 6   1 1 2   M i d n i g h t   O c t .   3 0 / 7 6  1 F a l l - W e e k e n d  1 

3 ~ 

7:OO  a.m.  Feb.  18/77 

W i n t e r - W e e k e n d  6:OO a .m.   Feb.   20 /77  7 : O O  a . m .  F e b .   1 9 / 7 7  

W i n t e r - W e e k d a y  6:OO  a.m. F e b .   1 9 / 7 7  

4 

5 - 

1 2   M i d n i g h t   O c t .   3 1 / 7 6  

W i n t e r   W e e k d a y  6:OO a . m .  M a r c h   1 1 / 7 7  8 : 0 0  a.m. M a r c h   1 0 / 7 7  

F a l l - W e e k e n d   1 2   M i d n i g h t   O c t .   3 1 / 7 6  1 2   M i d n i g h t   O c t .   3 0 / 7 6  

F a l l - W e e k e n d   1 2   M i d n i g h t  N o v .  1 / 7 6  

" " W i n t e r - W e e k e n d  

11:OO  p.m. May 2 6 / 7 7  1 O : O O  p.m. May 2 7 / 7 7  S p r i n g - W e e k d a y  

c 
T a b l e   2 - 1 :   M o n i t o r i n g   S c h e d u l e  
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3.0 R E S O U R C E  INVENTORY 

( N O I S E  ENVIRONMENT  WITHOUT  THE PROJECT) 

3 . 1  PRESENT N O I S E  ENVIRONMENT 

T h e   p r e s e n t   n o i s e   e n v i r o n m e n t   h a s   b e e n   d e f i n e d   b y  a p r o g r a m   o f  
b a s e l i n e   m o n i t o r i n g   d e s c r i b e d   i n   S e c t i o n  2.0 a b o v e .   T h e   c o m p l e t e  
i n f o r m a t i o n   o b t a i n e d   i s   p r e s e n t e d  i n  H a r f o r d ,   K e n n e d y ,   W a k e f i e l d  
L t d .   R e p o r t   8 2 - 1 6 1 - 2   e n t i t l e d   " B a s e l i n e   N o i s e   M o n i t o r i n g  - H a t  

C r e e k   S t u d y "   ( S e e   A p p e n d i x   A ) .   T h e   m o s t   s i g n i f i c a n t   a s p e c t s   o f  
t h i s   d a t a   a r e   p r e s e n t e d   b e l o w .  

( a )   S t a t i s t i c a l   I n d i c e s  

The s t a t i s t i c a l   i n d i c e s   m e a s u r e d   i n c l u d e   t h e  Lo.1,  L1, L 2 ,   L s ,  L l o ,  L,,, 

L S O ,   L 3 0 ,   a n d  
s u m m a r i z e d   i n  

( b )   E q u i  

T h e   v a l u e s   o f  
i n  T a b l e   3 - 2 .  

s o u n d  l e v e l ,  L 

L s s .  

T a b l e  

V a l   e n  t 

The   measured  Llo, L s o  a n d   L s o   v a l u e s   a r e  
3 - 1 .  

E n e r g y   D e s c r i p t o r s   ( L   a n d   L d n )  
e q  

L ( 2 4 )   a n d   L d n   o b t a i n e d   a t   e a c h   s i t e   a r e   p r e s e n t e d  
T h i s   t a b l e   a l s o   c o n t a i n s   v a l u e s  o f  t h e   d a y   a v e r a g e  
eq 

d a n d   t h e  n i g h t  a v e r a g e   s o u n d   l e v e l ,  L, f r o m  w h i c h  
w e r e   c o m p u t e d .  t h e   L d n   a n d   L e q ( Z 4 )   v a l u e s  

- 

( c )   T r a f f i c   L o g s  

T r a f f i c   c o u n t s   w e r e   o b t a i n  e d   f o r   b o t h   d a y   a n d   n i g h  t d u r i n  4 
m o n i t o r i n g   p e r i o d s   c o n d u c t e d  i n  t h e   v a l l e y   ( i . e .   S i t e s  1 t o  

t h e  

4 ) .  
T h e   2 4 - h o u r   d a t a   i s   p r e s e n t e d   i n   T a b l e   3 - 3 .   T h e   d a t a  was o b t a i n e d  
d i r e c t l y   i n  some i n s t a n c e s   b y   t h e   f i e l d   e n g i n e e r   a n d   i n   o t h e r s  b y   l i s t e n i n g  
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t o   t a p e   r e c o r d i n g s  made d u r i n g   t h e   m o n i t o r i n g .   W h e r e   n e c e s s a r y  
d u e   t o   g a p s   i n   t h e   d a t a ,   t h e   t r a f f i c   c o u n t s   w e r e   n o r m a l i z e d   t o  

1 5   h o u r s   f o r   d a y t i m e   p e r i o d s ,  9 h o u r s   f o r   n i g h t t i m e   p e r i o d s ,   a n d  
2 4   h o u r s   p e r   d a y   b y   d i r e c t   s c a l i n g   a c c o r d i n g   t o   t h e   h o u r s   o f   d a t a  

a v a i l a b l e .  

( d )   O c t a v e   B a n d   D a t a   ( b a c k g r o u n d   n o i s e   l e v e l s )  

O c t a v e   b a n d   s p e c t r a   w e r e   m e a s u r e d   a t   v a r i o u s   t i m e s   o f   d a y   d u r i n g  
t h e  fa l l  a n d   w i n t e r   m o n i t o r i n g   p e r i o d s   i n   t h e   H a t   C r e e k   V a l l e y .  

T h e   r a n g e   o f   l e v e l s   m e a s u r e d   a t   e a c h   s i t e   w a s   p l o t t e d   a n d   t h e s e  
s p e c t r a   a r e   c o n t a i n e d   i n   R e p o r t   8 2 - 1 6 1 - 2   ( S e e   A p p e n d i x  A ) .  

( e )   D i s c u s s i o n  

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

A t  s i t e s  3 a n d  4 w h e r e   t h e   n o i s e   e n v i r o n m e n t s   a r e   d o m i n a t e d   b y  
n a t u r a l   s o u n d s ,   t h e r e  was no 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   w e e k -  

d a y s   a n d   w e e k e n d s .   A l t h o u g h   t h e   r e p o r t e d   r e s u l t s   i n d i c a t e   t h a t   t h e  
m e a s u r e d   l e v e l s   w e r e   h i g h e r   o n   w e e k e n d s   a t   S i t e s  3 a n d  4 ,  t h i s   i s  

a t t r i b u t a b l e   t o   w i n d   a n d   r a i n   w h i c h   p r e v a i l e d d u r i n g   t h e   w e e k e n d  
m o n i t o r i n g .  A t  S i t e s  1 a n d  2 ,  i t  a p p e a r s   t h a t   n o i s e   l e v e l s   a r e  
s l i g h t l y   h i g h e r   o n   w e e k d a y s   t h a n  o n  w e e k e n d s   p r o b a b l y   d u e   t o  

i n c r e a s e d   t r u c k   t r a f f i c   a n d ,   a t   S i t e   1 ,   t o   m o r e   f r e q u e n t   o p e r a t i o n  
f r o m   t h e   n e a r b y   c e m e n t   p l a n t .  

A t  S i t e s  1 a n d  2 ( b o t h   o n   H i g h w a y   1 2 ) ,   t h e   n o i s e   e n v i r o n m e n t s   a r e  
c o m p l e t e l y   c o n t r o l l e d   b y   t r a f f i c   n o i s e .   T h e   d a y - n i g h t   e q u i v a l e n t  
l e v e l s   ( L d n )   r a n g e d   f r o m  44 t o  51.  A t  S i t e s  3 a n d  4 ,  n a t u r a l   n o i s e  
s o u r c e s   s u c h   a s   w i n d ,   r a i n   a n d   w i l d l i f e   c o n t r o l   t h e   L d n   v a l u e s  
w h i c h   r a n g e d   f r o m  3 2  t o   4 1 .  A t  S i t e  5 ,  t h e   p r e d o m i n a n t   n o i s e   s o u r c e  
i s  t r a i n   t r a f f i c   a l t h o u g h   w i n d   n o i s e  was o f  some s i g n i f i c a n c e   o n  
t h e   P a r t i c u l a r   d a y   t h a t   t h e   n o i s e   m o n i t o r i n g  was c o n d u c t e d ;   t h e  

L d n  v a l u e   m e a s u r e d  was 5 6 .  
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S I T E  S T A T I S T I C A L  
I N D E X  

F A L L  

( 2 4  H O U R S )  WEEKDAY  WEEKEND 

L I O  

25  24 L 9 0  

29  25 L 5 0  1 

3 7   3 5  

r 

L, 0 

2 

31   32  L 9  0 

33  33  
L 5 0  

42   39  

L ,  0 

1 9  L 9  0 

21  28 L, 0 3 
25 32  

26 

W I N T E R  

WEEKDAY WEEKDAY  WEEKEND 

S P R I N G  

41   40  

34   29  
27  24 

40   38  
28   32  

27  29 

24  26 
1 9  1 9  

1 8   1 8  

28 

20 " 

1 8  " 

" 

51 
42  

37 

-i 

T a b l e  3 - 1  : V a l u e s  o f  <o, L s 0  , L g o  

Harford, Kennedy,  Wakefield Ltd 



SITE STATISTICAL 

WEEKDAY WEEKDAY WEEKEND WEEKDAY WEEKEND (24 H O U R S )  

SPRING WINTER FALL 
INDEX - 

L d  4% 

42  35 42  39 
48  43 50 43 Ld 

49  47  46 50 Ld n 

45  44 47  43 Leq(24) 

42 38 42 38 
46  46 45 

1 Ln 

2 Ln 

~ ~ ~ ( 2 4 )  47  41 4%  42 

Ldn 

Ld 

51 46 I 50 44 

30 37 
24  29 26 25 
31  28 

3 L f l  

L~~ (24) 29 28 29  35 

Ldn 

Ld 

33 36 

34  42 

32  35 

25 " 24  27 
27 " 

4 L n  
L~~ (24) 26 " 32  40 

Ldn 

Ld 

34 

56 Ldn 

50 Leq(24) 

41 32 " 

5 50 49 I Ln 

Table 3-2: Values o f  Ld, in, L (24) and L d n  (dBA) 
At the Five Baseline Noise Monitoring Sites 

eq 



SITE  MONITORING P E R I O D  - 
Fa1 1 Weekday 
Fa1 1 Weekend 

W i n t e r   W e e k d a y  

W i n t e r   W e e k e n d  

Fa1 1 Weekday 

Fa1 1 Weekend 

W i n t e r   W e e k d a y  

W i n t e r   W e e k e n d  

1 

- 

2 

Fa1 1 Weekday 

Fa1 1 Weekend 
W i n t e r   W e e k d a y  

W i n t e r   W e e k e n d  

3 

F a l l  Weekday 
Fa1 1 Weekend 
W i n t e r   W e e k d a y  

j l i n t e r  Weekend 

4 

C A R S  TRUCKS 

1 3 7  

2 5   1 8 0  

24  1 7 6  

5 4   1 7 4  
8 6  

2 0 3  

8 1 1 3  
3 5   1 2 1  

61  1 4 5  
1 1 4  

23 

1 6 
0 4 
2 17  

1 0  

-. 

5 

0 0 
0 0 
0 1 
0 

TOTAL , % TRUCKS 
I 

205  

31  7 

2 0 6  

7 121  
22 1 5 6  
3 0  

33  

1 4  7 

0 4 
1 1  1 9  
3 0  

5 

0 0 
0 0 
0 1 
0 

T a b l e   3 - 3 :   T r a f f i c  L o g  f o r   E n t i r e  D a y   ( 2 4   H r s . )  
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3 . 2  F U T U R E  NOISE ENVIRONMENT  WITHOUT T H E  PROJECT 

T h i s   s e c t i o n   d i s c u s s e s  those f a c t o r s   w h i c h  may c a u s e   c h a n g e s   i n  
t h e  e n v i r o n m e n t a l   n o i s e   l e v e l s   i n   t h e   s t u d y   r e g i o n   i n  t h e  a b s e n c e  
of  t h e  Hat  Creek P ro jec t .  The  comments a r e   r e s t r i c t e d  t o  t h o s e  
a r e a s   w i t h i n  t h e  s tudy   r eg ion   wh ich   cou ld   have  t h e i r  e x i s t i n g  
e n v i r o n m e n t a l   n o i s e   l e v e l s   s i g n i f i c a n t l y   i n c r e a s e d  by t h e  p r o j e c t ,  
n a m e l y :   t h e   p l a n t   a n d  mine s i t e s  a n d   t h e i r   e n v i r o n s   a n d   t h e   a r e a s  
s u r r o u n d i n g   m a j o r   o f f s i t e   f a c i l i t i e s   s u c h   a s   t h e   m a k e - u p   w a t e r  
pumping s t a t i o n s ,  t h e  a i r s t r i p  s i t e s  and t h e  a c c e s s   r o a d .  Place names 
r e f e r r e d  t o  a r e  shown in   F igure   3 -1   and   3-2 .  

( a )   I n c r e a s e s  i n  Highway T r a f f i c  Volumes 

( i )  Highway 1 2  

T r a f f i c   n o i s e   f r o m  Highway 1 2  c o n t r o l s  t he  e n v i r o n m e n t a l   n o i s e   l e v e l s  
a t   e s s e n t i a l l y   a l l   r e s i d e n c e s  on B o n a p a r t e   I n d i a n  Reserves No.  1 and 
2 .  T h e r e f o r e ,   a n y   s i g n i f i c a n t   i n c r e a s e  i n  Highway 1 2  t r a f f i c  volume 
w i l l   i n c r e a s e   t h e s e   n o i s e   l e v e l s .  S t r o n g  Hal l  & A s s o c i a t e s  
Ltd. '  h a v e   r e p o r t e d   t h a t   e x i s t i n g  summer t r a f f i c   v o l u m e s   a r e  
a b o u t  400  v e h i c l e s l d a y   n e a r   P a v i l i o n   a n d   6 0 0 / d a y   n e a r   t h e   C a r q u i l e  
j u n c t i o n   w i t h  Highway  97, a n d  t h a t   f i r m   p r o j e c t s   t h a t   t h e s e  
vo lumes   w i l l  grow r e s p e c t i v e l y  t o  550  and  750/day by 1986 a n d  
600  and  800/day by 1991.   Provided  the  p e r c e n t a g e   o f   h e a v y  
v e h i c l e s ,   w h i c h   i s  now q u i t e   h i g h  due t o  o r e   h a u l i n g ,   r e m a i n s  
r o u g h l y   c o n s t a n t ,   t h e s e   i n c r e a s e s   i n   t r a f f i c  volume w i l l   r e s u l t  
i n   i n c r e a s e s  i n  e n v i r o n m e n t a l   n o i s e   l e v e l   o f   r o u g h l y   1 . 5  d B  by 
1986  and 2 dB by 1991.  S u c h  i n c r e a s e s   w o u l d  be l a r g e l y   i m p e r -  
c e p t i b l e   e v e n   i f   t h e y   o c c u r e d   s u d d e n l y ;   s p r e a d  over 1 0  and 1 5  
y e a r s ,   t h e y   w o u l d  be e n t i r e l y   u n n o t i c e d .   T h e r e f o r e ,   i t   i s  
a s s u m e d   t h a t ,  f o r  t h e   f o r e s e e a b l e   f u t u r e ,  t h e  i n c r e a s e   i n   e n v i r o n -  
m e n t a l   n o i s e   a t   r e s i d e n c e s  a l o n g  Highway 1 2  w i t h o u t  t h e  p r o j e c t  
w i l l  be n e g l i g i b l e .  
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FIGURE 3-1: STUDY  AREA  SHOWING  NEIGHBOURING  TOWNS 

Harford, Kennedy, Wakefield Ltd 



FIGURE 3-2: STUDY AREA SHOWING PLANT AND M I N E   S I T E S  

Harford,  Kennedy,  Wakefield Ltd. I 



( i i )  Highways 1 and 97 

Summer  traffic  volumes  on  Highway 1 near  Savonna  and  at  the  China 
Creek  Tunnel  were  about  8400/day i n  1976;  the  corresponding  figure 
for  Highway 97 north  of  Cache  Creek  was  6700/day2. By 1991, Strong 
Hall & Associates  predict  these  volumes  will  have  increased to 
15,50O/day  on  Highway 1 and  11,50O/day  on  Highway 97 '. The  com- 
pletion  of  the  proposed  Coquihalla  Highway i n  the mid 1980's  would 
be expected to reduce  Highway 1 volumes to their 1974 levels o f  

7000 to 8000/day. 

Assuming  the  present  percentage  of  heavy  vehicles  is  maintained  and 
the  Coquihalla  Highway is not  built,  the  traffic  noise  levels  along 
Highways 1 and 97 wil1,by  1991,have  increased by approximately'3dB 
and 2 . 5  dB,  respectively. If the  Coquihalla  is  completed by the 
mid  1980's  and  if  the  total  traffic  volume  through  the 
interior  continues  to  increase by the  rate  predicted 
by Strong  Hall & Associates, i.e. roughly 4900 vehicles/day  per 
decade,  it  will  take  until  roughly  2005  before  the  traffic  noise 
along  Highway 1 around  Cache  Creek  will  increase  noticeably 
(about 3 dB)  above  present  levels. 

In summation,  the  historical  rate  of  increase in traffic  noise 
levels along Highways 1 a n d  97 from non-project  traffic  will b e  

largely  maintained  but  it  will  not  be  sufficient  to  significantly 
alter any possible  project  noise  impacts  suffered by receptors 
already  exposed to this  traffic  noise. 

(b) Increases i n  Railway  Traffic 

The  environmental  noise  levels  at  the  location  of  the  make-up  water 
intake and riverside  pumping  station  just  North  of  Ashcroft  are  pre- 
sently  controlled by train  noise  from  both  Canadian  National (cNR) 
a n d  C a n a d i a n  Pacific  Railway  (CPR)  mainlines. 
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B a r r i n g   a n y   s i g n i f i c a n t   c h a n g e s   i n   t h e   t y p e   o f   t r a i n s  u s i n g  these  
l i n e s  o r  t h e  w h i s t l e - b l o w i n g   h a b i t s   o f   t h e i r   e n g i n e e r s ,  t h e  t r a i n  
n o i s e - c o n t r o l l e d  L d n  w i l l   i n c r e a s e  by 3 d B  f o r  e a c h   d o u b l i n g   o f  
t r a i n   t r a f f i c  volume. Current C P R  p r e d i c t i o n s   o f   r a i l   t r a f f i c  g r o w t h  
t h r o u g h  A s h c r o f t 4   a r e   f o r  a s t e a d y   i n c r e a s e   f r o m   1 9 7 8  ( 2 5  t r a i n  
movements lday)  t o  1985 ( 3 2  movements /day) .  The c u r r e n t   ( 1 9 7 8 )  
C N R  a v e r a g e   t r a f f i c  volume i s  2 2  m o v e m e n t s / d a y   w i t h   a n   a n t i c i p a t e d  
g r o w t h  o f  1 0 %  o r  a b o u t  2 movemen t s lday   ove r   t he  n e x t  5 yea r sYa .  
E x t r a p o l a t i n g   t h e s e  g r o w t h  r a t e s ,   i t   i s   s e e n   t h a t   i t   w i l l   t a k e  
o v e r  2 5  y e a r s   f o r  t h e  t r a i n   t r a f f i c  volume t o  double   and   hence  
c a u s e  a b a r e l y   n o t i c e a b l e   i n c r e a s e   i n  Y D N L  o f  3 d B .  Of c o u r s e ,  
n o w  u n f o r s e e a b l e   d e v e l o p m e n t s   c o u l d   c a u s e   m o r e   e r r a t i c   i n c r e a s e  
i n   r a i l   t r a f f i c   i n  t h e  f u t u r e ,  b u t  i t   i s   c o n s e r v a t i v e  t o  assume 
t h a t  t r a i n  t r a f f i c   n o i s e   a t   A s h c r o f t   w i l l   r e m a i n   e f f e c t i v e l y   c o n s -  
t a n t  t h r o u g h o u t   t h e   l i f e   o f   t h e   p r o j e c t .  

( c )   P o p u l a t i o n   C h a n g e s  

The l e v e l   o f   e n v i r o n m e n t a l   n o i s e   i n  a c o m m u n i t y   i n c r e a s e s   s t e a d i l y  
a s  t h e  p o p u l a t i o n   d e n s i t y   o f  t h e  c o m m u n i t y   i n c r e a s e s .   T h i s   i n c r e a s e  
r e s u l t s  s imply   f rom t h e  d a y   t o   d a y   a c t i v i t i e s   o f   t h e   i n h a b i t a n t s  
and t h e  machines  they use i n   t h e i r  work a n d   l e i s u r e .   I n  t h e  a b s e n c e  
o f   m a j o r   n o i s e   s o u r c e s   s u c h   a s   f a c t o r i e s  o r  f r e e w a y s ,   t h e   l e v e l   o f  
e n v i r o n m e n t a l   n o i s e   c a n  be e s t i m a t e d   q u i t e   a c c u r a t e l y   s o l e l y  o n  t h e  
b a s i s  o f  p o p u l a t i o n   d e n s i t y  5 :  

Two o f  t he  t h r e e  m a j o r  a r e a s  where e x i s t i n g  human p o p u l a t i o n s   w i l l  
be e x p o s e d   t o  p r o j e c t  n o i s e   a r e  rural  i n   n a t u r e   a n d  f a r  from i n c o r -  
p o r a t e d   l a n d s ;   n a m e l y ,   t h e   B o n a p a r t e   I n d i a n   R e s e r v e  1 a n d  t h e   H a t  
C r e e k   V a l l e y   i t s e l f .   H i s t o r i c a l l y ,  t h e  r u r a l   p o p u l a t i o n   o f  t h e  
s t u d y   a r e a   i s   a b o u t  t h e  same as  i t  was i n   1 9 4 1 .   T h i s   i s   b e c a u s e  
t h e  rural  g r o w t h  has  been c l o s e  t o  e x i s t i n g   c o m m u n i t i e s  a n d  has  
been met w i t h   t h e   e x t e n s i o n   o f   t h e   b o u n d a r i e s   o f   i n c o r p o r a t e d  
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c o m m u n i t i e s . 6   . T h i s   t r e n d   i s   e x p e c t e d   t o   c o n t i n u e  s o  t h a t  i t  i s  

u n l i k e l y   t h a t   e i t h e r   t h e   B o n a p a r t e   R e s e r v e   o r   t h e   H a t   C r e e k   V a l l e y  
w o u l d   s e e   s i g n i f i c a n t   p o p u l a t i o n ,   a n d   t h e r e f o r e ,   n o i s e   l e v e l  

i n c r e a s e s ,  i n  t h e   f o r e s e e a b l e   f u t u r e .  

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

p r o j e c t   n o i s e  i s  l o c a t e d   a t   t h e   c o n f l u e n c e   o f   t h e   B o n a p a r t e   a n d  

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

n e a r   A s h c r o f t .  A t  p r e s e n t   a b o u t  seven  homes a r e   l o c a t e d   o n  a b l o c k  

o f   r i v e r s i d e   l a n d   s u r r o u n d e d   b y  a C l a s s  1 ,  A g r i c u l t u r a l   L a n d  
R e s e r v e .  It i s   n o t   a n t i c i p a t e d   t h a t   a n y   o f   t h i s   l a n d  will b e  

f r e e d   f o r   u r b a n   r e s i d e n t i a l   u s e 7 .   T h e   p r e s e n c e   o f   t h e   n e i g h b o u r -  
i n g   l a n d   r e s e r v e   a n d   t h e   s h o r t a g e   o f   g o o d   b u i l d i n g   s i t e s   n e a r  

t h e   r i v e r  will, t h e r e f o r e ,   p r e v e n t   a n y   s i g n i f i c a n t   i n c r e a s e   i n  
t h e   p o p u l a t i o n   d e n s i t y   i n   t h i s   a r e a .  I n  a d d i t i o n ,   t h e   e x i s t i n g  

e n v i r o n m e n t a l   n o i s e   l e v e l   ( L d n  56 a t   m o n i t o r i n g   S i t e  5 )  i s   c o n -  
t r o l l e d   b y  C P R  a n d  C N R  t r a i n   t r a f f i c  s o  t h a t  a v e r y   s u b s t a n t i a l  
i n c r e a s e   i n   p o p u l a t i o n   w o u l d   b e   r e q u i r e d   t o   r e s u l t   i n   a n   i n c r e a s e  

i n   o v e r a l l   n o i s e   l e v e l .  

( d )  Changes i n  Land   Use  

I f  t h e   H a t   C r e e k   p r o j e c t   d o e s   n o t   p r o c e e d ,  i t  i s   n o t   f o r e s e e n  
t h a t   a n y   s i g n i f i c a n t   c h a n g e s  i n  l a n d  u s e  will o c c u r  i n  t h e  H a t  

C r e e k   V a l l e y   o r   o n   t h e   B o n a p a r t e   I n d i a n   R e s e r v e   1 .   T h e   r e s i d e n t s  

o f   t h e   H a t   C r e e k   V a l l e y   h a v e   e x p r e s s e d   t h e i r   d e s i r e   t o   c o n t i n u e  
r a n c h i n g   a s   m a n y   o f   t h e   f a m i l i e s   h a v e   d o n e   f o r   g e n e r a t i o n s  O .  

T h e   c u r r e n t   u s e   o f   l a n d   a r o u n d   t h e   p r o p o s e d   s i t e   f o r   t h e   m a k e - u p  
w a t e r   i n t a k e   a t   A s h c r o f t   i s   n o t   e x p e c t e d   t o   c h a n g e .   T h e   m a j o r i t y  
o f   t h e   l a n d   i s   i n   t h e   A g r i c u l t u r a l   L a n d   R e s e r v e ,   C l a s s   1 ,   a n d   i s  

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

c o u l d   b e   e x p e c t e d   t o   g r o w   j o m e w h a t  i n  p o p u l a t i o n   b u t  a c h a n g e   i n   l a n d  
u s e  i s  n o t   f o r e s e e n .  
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T h e   u n i n h a b i t e d   a r e a s   i n   t h e   T r a c h y t e   H i l l s   s u r r o u n d i n g   t h e   p l a n t  
s i t e   a r e   p r e s e n t l y   u s e d   f o r   g r a z i n g   a n d ,   p a r t i c u l a r l y   a t   t h e  

M a c L e a n   L a k e   I n d i a n   R e s e r v e ,   f o r   r e c r e a t i o n .  It i s   u n l i k e l y   t h a t  

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

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

m e n t a l   n o i s e   l e v e l   ( L d n )   c a n n o t , h o w e v e r ,   b e   c a l c u l a t e d ,   b u t   t h e y  

a r e   n o t   e x p e c t e d   t o   b e   l a r g e .  

T o   s u m m a r i z e ,  i n   t h e   a r e a s   o f   p o t e n t i a l   p r o j e c t   n o i s e   i m p a c t ,  
t h e r e   a r e   n o   f o r e s e e a b l e   c h a n g e s   i n   l a n d   u s e   w h i c h  will s i g n i f i -  
c a n t l y   i n f l u e n c e   t h e   s c a l e   o f   t h a t   i m p a c t   s h o u l d   t h e   p r o j e c t  
p r o c e e d .  
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4 . 0  M E T H O D O L O G Y  FOR PREDICTION O F  WITH- 
PROJECT NOISE ENVIRONMENT 

4 . 1  NOISE L E V E L  PREDICTION M E T H O D O L O G Y  

( a )  Gene ra l   Ph i losophy  

The many components  of t h e  Hat Creek P r o j e c t   w i l l  be l o c a t e d   i n  
a n  a r e a   o f   v e r y   u n e v e n   t e r r a i n  a n d  hence o f  s h i f t i n g   l o c a l  
s u r f a c e   w i n d s .   I t   i , s ,   t h e r e f o r e ,  n o t  p o s s i b l e  t o  model a l l  
r e l e v a n t   a s p e c t s  o f  t h e   f a c i l i t y   a n d  t h e  s u r r o u n d i n g   a t m o s p h e r e  
and t e r r a i n   w i t h   s u f f i c i e n t   p r e c i s i o n   t o   p e r m i t  t h e  t o t a l   e n v i -  
r o n m e n t a l   n o i s e   l e v e l s  from t h e  p r o j e c t  t o  be e s t i m a t e d   w i t h  
c o n f i d e n c e .  T o  be a b l e  t o  a c c u r a t e l y   e v a l u a t e  t h e  impac t  o f  
p r o j e c t   n o i s e  o n  l o c a l   r e s i d e n t s ,   i t  would  be  necessary t o  p r e d i c t  
t h e  p r o j e c t   n o i s e   l e v e l s  a t  t h e i r  homes w i t h i n  a b o u t  2 3  d B .  Such 
p r e c i s i o n  i s  n o t   a t t a i n a b l e   e v e n   w i t h   y e a r l y - a v e r a g e d   n o i s e   l e v e l s .  

For  t hese  r e a s o n s ,  a p h i l o s o p h y   o f   " s e l e c t i v e   c o n s e r v a t i v i s m "   h a s  
b e e n   a d o p t e d   i n   t h e   p r e d i c t i o n   o f  H a t  C r e e k   p r o j e c t   n o i s e   l e v e l s .  
This   means t h a t  w h e r e   d a t a  a n d  p r o c e d u r e s  w i t h  i n h e r e n t l y   h i g h  
l e v e l s  o f  a c c u r a c y   a r e   a v a i l a b l e ,   t h e y   h a v e   b e e n   u t i l i z e d ,  b u t  

where t h e  a c c u r a c y   o f  d a t a  or p r o c e d u r e s   i s  l o w  or w h e r e   t h e r e   i s  
u n c e r t a i n t y  as  t o  t h e  u l t i m a t e   n a t u r e   o f   p r o j e c t   c o m p o n e n t s ,  
" C o n s e r v a t i v e   e s t i m a t e s "   h a v e  been made. I n  t h i s   c o n t e x t ,   c o n s e r  
v a t i u e   e s t i m a t e s   a r e   t h o s e   w h i c h   l e a d   u l t i m a t e l y  t o  h i g h e r   l e v e l s  
o f   n o i s e  a t  r e c e p t o r   l o c a t i o n s .  

A c o n s e r v a t i v e   a p p r o a c h   a s   d e s c r i b e d   a b o v e   s e r v e s   w e l l   t o   i d e n -  
t i f y  a l l  a s p e c t s  o f  t h e   p r o j e c t   w h i c h   a r e  not going  t o  c r e a t e  
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i m p a c t s .   H o w e v e r ,   w h e r e   s i g n i f i c a n t   i m p a c t s   a r e   f o r e s e e n ,  
s u c c e s s i v e   c o n s e r v a t i v e   e s t i m a t e s  may l e a d  t o  t he  o v e r s t a t e -  
m e n t   o f   t h e i r   s e v e r i t i e s .   I t   i s   t h e   i n t e n t i o n   h e r e i n   t h a t  
t h e   b u i l d i n g  u p  o f   such  a m a r g i n   o f   s a f e t y   p r o v i d e s   p r o t e c t i o n  
a g a i n s t  r a n d o m  e r r o r s   ( s e e   S e c t i o n  4 . 1  c ) .  The  major  con- 
s e r v a t i v e   a s s u m p t i o n s   a r e   s u m m a r i z e d   i n   S e c t i o n  6.8,, s o  t h a t  
t h e  i n h e r e n t   s a f e t y   m a r g i n s  may be a p p r e c i a t e d .  

( b )  W i t h - P r o j e c t   N o i s e   L e v e l   D e s c r i p t o r s  

(i) Average Noise L e v e l   D e s c r i p t o r  ( Y D N L )  

A s  d i s c u s s e d   i n   S e c t i o n  2 . 1 ,  t h e   d a y - n i g h t   a v e r a g e  s o u n d  l e v e l  
or L d n  i s  a w i d e l y   a c c e p t e d   c o m m u n i t y   n o i s e   l e v e l   d e s c r i p t o r  
a n d  i t  h a s   b e e n   s e l e c t e d   i n   t h i s   s t u d y   a s  t h e  d e s c r i p t o r  by 
w h i c h   c o m p a r i s o n s   o f   w i t h   a n d   w i t h o u t - p r o j e c t   n o i s e   e n v i r o n m e n t s  
a r e  made.  The b a s e l i n e  L d n i s  r e p o r t e d   i n   S e c t i o n  3 .0  were 
o b t a i n e d   d u r i n g   2 4 - h o u r   m o n i t o r i n g   p e r i o d s  o n  weekdays  and  week- 
e n d s   d u r i n g  t h e  f a l l  and win ter .  T h e s e   d a i l y   L d n ' s   a r e   c o n s i -  
d e r e d  t o  be i n d i c a t i v e  o f  t h e  e x i s t i n g   y e a r l y   L d n ' s   ( i . e .  t h e  
l o g a r i t h m i c   a v e r a g e   o f  365 d a i l y  L d n ' s )  f o r   t h e   v a r i o u s   m o n i t o r i n g  
s i t e s .  

The n o i s e   l e v e l s  t o  be g e n e r a t e d  by t h e   c o n s t r u c t i o n  a n d  o p e r a t i o n  
o f  t h e  p r o j e c t   h a v e   b e e n   e s t i m a t e d   i n   t e r m s   o f   y e a r l y   d a y - n i g h t  
a v e r a g e   s o u n d   l e v e l   w h i c h   w i l l   h e n c e f o r t h  be r e f e r r e d  t o  a s  " Y D N L " .  
The YDNL's o f   a l l   s i g n i f i c a n t   n o i s e   s o u r c e s   a c t i v e   w i t h i n  a g i v e n  
y e a r   a r e  a d d e d  t o g e t h e r  t o  o b t a i n  t h e  t o t a l  Y D N L  f o r  a p a r t i c u l a r  
r e c e p t o r   l o c a t i o n .   U h e r e   r e a s o n a b l e   e s t i m a t e s  o f  i n t e r m i t t e n t  
n o i s e s   l e v e l s   h a v e   b e e n   p o s s i b l e ,   t h e s e   h a v e   b e e n   a d d e d  t o  t h e   c o n t r i -  
b u t i o n s  o f  c o n t i n u o u s   n o i s e   s o u r c e s .  
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( i i )  I m p a c t   o f   I n t e r m i t t e n t   N o i s e s  

Compl iance   wi th  Y D N L  c r i t e r i a   c a n n o t ,  by i t s e l f ,   a s s u r e   t h a t  pro- 
j e c t   n o i s e   w i l l   h a v e  n o  i m p a c t .   I n f r e q u e n t ,   i n t e r m i t t e n t   n o i s e s ,  
o f   b r i e f   d u r a t i o n  b u t  r e l a t i v e l y   h i g h   l e v e l ,   c a n  be a c o n s i d e r a b l e  
s o u r c e   o f   r e c e p t o r   a n n o y a n c e   a l t h o u g h   t h e y  may make a s m a l l   o r  
i n s i g n i f i c a n t   c o n t r i b u t i o n  t o  t h e  t o t a l  Y D N L  t o  which t h e  r e c e p t o r  
i s   e x p o s e d .   T h i s   i s   p a r t i c u l a r l y  t rue  o f  n i g h t t i m e   n o i s e s .  The 
a p p r o p r i a t e   n o i s e   l e v e l   d e s c r i p t o r   i n   t h i s   c a s e   i s  t he  peak A -  
w e i g h t e d   l e v e l  ( d B A )  of  t h e  i n t e r m i t t e n t   n o i s e   e v e n t   a n d  t h e  
annoyance  can be e x p e c t e d  t o  i n c r e a s e  w i t h  t h e  f r e q u e n c y   o f   t h e  
even t s .  

( c )  The Accommodat ion  of   Error   Margins  

The e s t i m a t i o n   o f   e n v i r o n m e n t a l   n o i s e   l e v e l s   f r o m  a proposed  p r o -  
j e c t   i n v o l v e s  a c h a i n   o f   a s s u m p t i o n s  a n d  c a l c u l a t i o n s   e a c h   a c c o m -  
pan ied  by a d e g r . e e   o f   u n c e r t a i n t y  or e r r o r   m a r g i n .  The e r r o r  
m a r g i n s   a r e   a d d i t i v e  t h r o u g h o u t  t he  c h a i n   o f   o p e r a t i o n s ,  however, 
a s   d i s c u s s e d  i n  ( a )   a b o v e ,   t h e   m a j o r   u n c e r t a i n t i e s   h a v e   b e e n  
t a l l i e d  o n  t h e  c o n s e r v a t i v e   s i d e .   I n   t h i s   w a y ,   t h e   c u m m u l a t i v e  
marg in   o f  e r ro r  i s  accommodated  within a m a r g i n   o f   s a f e t y .  

( d )  S o u r c e s  of  S o u n d  Power  Level  Data 

The f i r s t   s t e p   i n   t h e   p r e d i c t i o n  of  c o m m u n i t y   n o i s e   i m p a c t   i s   t o  
i d e n t i f y  a n d  e n u m e r a t e   t h e   s i g n i f i c a n t   n o i s e   s o u r c e s   a n d   o b t a i n  
t h e i r  s o u n d   p o w e r   l e v e l   c h a r a c t e r i s t i c s ,   i . e .  how much a c o u s t i c  
power  they emit i n  o p e r a t i o n .   F o r   f i x e d   s o u n d   s o u r c e s ,   s u c h   a s  
f a n s ,   i t   i s   c u s t o m a r y  t o  o b t a i n   t h e   t o t a l  s o u n d  power l e v e l  i n  d B  

r e l a t i v e  t o  a r e f e r e n c e  power o f  10"2W. For mob i l e   sound   sou rces  
s u c h   a s   t r u c k s ,   t h e   s o u n d   p r e s s u r e   l e v e l   a t  a g i v e n   d i s t a n c e ,  
u s u a l l y  1 5 . 2 4  m ( 5 0  f t . )   i s   u s e d .  For  t he   pu rpose   o f   combin ing  

a 
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various  noise  sources i n  this  study, all  sound  power  or  sound 
pressure  level  data  obtained  has  been  converted  to  sound  pressure 
level  at a distance  of  15.24 m (50 ft.)  from  the  theoretical  acous- 
tic  centre  of  the  source  region. 

The  three  major  sources  of  sound  level  data  on  project  equipment 
have  been: 

1 .  manufacturer's  literature  or  privately  communicated 
test  results, 

2. measurements  taken by Harford,  Kennedy,  Wakefield L r d .  
of  similar  equipment  in  other  operations, 

3. semi-empirical  models  available i n  the  literature  based 
on  many  measurements o f  an  equipment  type. 

Appendix B contains  tables of sound  pressure  level  data i n  Octave 
bands  of  frequency,  from  31.5  to 8000 Hz, for all the  significant 
noise  sources  (or  similar  pieces  of  equipment)  identified  in  the 
Hat  Creek  Project.  The  sources  of  these  data  are  also  tabulated. 

(e)  Equipment  Usage  Factors 

The  proportion  of  time  that a given  piece  of  equipment  is  operated 
at  parti~al  or  full  load  capacity  is  termed  its  "usage  factor". 
Usage  factors  may  thus  vary  from  essentially 1.0 for  continuously 
operating  plant  equipment  to  perhaps 0.05 for a seldom-used  piece 
of  construction  equipment. In this  study  the  usage  factor  of a 
piece  of  equipment  is  expressed  relative  to a time  base  of  one 
year.  For  example, a compressor  which  operates 8 hourslday, 7 
days/week  for 3 months  would  have a yearly  usage  factor  of 
8 
24 7 1 2  12 
reduce  the  operating  noise  level  of  the  compressor by 10 log ( 0 . 0 8 3 3 )  
or 10.8 dB  to  obtain  its  yearly  "energy-averaged''  noise  level. 

" x - 7 x 3 =" or 0 .0833 .  This  usage  factor  would  be  applied  to 
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V a l u e s   f o r   e q u i p m e n t   u s a g e   f a c t o r s   w e r e   o b t a i n e d  i n  v a r i o u s   w a y s .  

F o r   p l a n t   a n d   m i n e   o p e r a t i n g   e q u i p m e n t ,   t h e   u s a g e   f a c t o r s   w e r e  
l a r g e l y   d i c t a t e d   b y   t h e   o p e r a t i n g   s c h e d u l e s .  Common s e n s e   a n d  

some g e n e r a l   c o m m e n t s   i n   t h e   l i t e r a t u r e 9   w e r e   u s e d  t o  fill i n   a n y  
i n f o r m a t i o n   g a p s .  B . C .  H y d r o   p l a n t ' O a n d   m i n e ' '   d e s c r i p t i o n s   P r o -  

v i d e d   t h e   w o r k   c y c l e s   f o r  m a n y   m a j o r   p i e c e s   o f   m o b i l e   e q u i p m e n t .  
T h e   a p p r o x i m a t e   f r e q u e n c y  o f  u s e   o f   i n t e r m i t t e n t   n o i s e   s o u r c e s  
s u c h   a s   s t e a m   v a l v e s   a n d  p i t  b l a s t i n g   w e r e   o b t a i n e d   t h r o u g h   d i s -  

c u s s i o n s   w i t h   I n t e g - E b a s c o   a n d  B . C .  H y d r o   e n q i n e e r s .  

C o n s t r u c t i o n   e q u i p m e n t   u s a g e   f a c t o  ~ r s   a r e  m o r e   d i f f i c u l t   t o   e s t i -  
m a t e .   D a t a   c o m p i l e d   b y  U . S .  E n v i r o n m e n t a l   P r o t e c t i o n   A g e n c y "  
f o r   i n d u s t r i a l   a n d   p u b l i c   w o r d s   c o n s t r u c t i o n   p r o j e c t s   w e r e   u s e d  
w h e r e   a p p l i c a b l e .   U s a g e   f a c t o r s   a r e   p r o v i d e d   b y   t h e  E P A  f o r  

t h e   v a r i o u s   m a j o r   s t a g e s  o f  a t y p i c a l   c o n s t r u c t i o n   p r o j e c t  s o  
t h a t   t h e   u s a g e   f a c t o r s   a p p l i e d   h e r e i n   a r e   g e n e r a l l y   a v e r a g e s  
o f   t h e . E P A   f a c t o r s   f o r   t h o s e   s t a g e s  o f  c o n s t r u c t i o n   w h i c h   a r e  

a p p l i c a b l e   t o  a p a r t i c u l a r   H a t   C r e e k   p r o j e c t   c o m p o n e n t .  

I n  m a n y   c a s e s ,   p r o j e c t   c o n s t r u c t i o n   a c t i v i t i e s   d o   n o t   c o r r e s -  

p o n d   c l o s e l y   t o   a n y   o f   t h e   c o n s t r u c t i o n   c a t e g o r i e s   f o r   w h i c h   t h e  
E P A  g i v e s   u s a g e   f a c t o r s .   H e r e ,   c o n s e r v a t i v e   u s a g e   f a c t o r s   h a v e  

b e e n   a d o p t e d ,   t h e s e   b e i n g   b a s e d   o n   t h e   a s s u m p t i o n   t h a t   a l l   e q u i p  
m e n t  w i l l  b e   a c t i v e   ( i . e .   u n d e r  some l o a d )   f o r  7 5 %  o f   t h e   c o n s -  

t r u c t i o n   h o u r s   t h a t  it i s   r e q u i r e d   t o   b e   o n   t h e   s i t e .   F o r  examp 
s u c h  a p i e c e  o f  e q u i p m e n t   w h i c h   i s   o n  a 5 d a y / w e e k ,  8 h o u r l d a y  
j o b   f o r  6 m o n t h s   w o u l d   h a v e  a y e a r l y   u s a g e   f a c t o r  o f :  

x f i x  7 x ,z  = 0 .09  3 8 5 6  

- 

l e ,  
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( f )  Sound  Propagat ion  Model 

The degree  t o  which s o u n d  i s   a t t e n u a t e d   d u r i n g   i t s  t r a n s m i s s i o n  
f rom  sou rce  t o  r e c e p t o r  depends i n   q u i t e   c o m p l e x  ways o n  t h e  
g e o m e t r y   o f   t h e   s o u r c e ,   t h e   l o c a l   m e t e o r o l o g i c a l   c o n d i t i o n s   a n d  
t h e  i n t e r v e n i n g   t e r r a i n .   U n d e r   i d e a l   c o n d i t i o n s ,   a l l   o f   t h e s e  
f a c t o r s   c a n  be t a k e n  i n t o  a c c o u n t   w i t h  a r e a s o n a b l e  deg ree  of  
a c c u r a c y .  However, i n  t h e  r e l a t i v e l y  r u g g e d  t e r r a i n   o f  t h e  Hat 
C r e e k   V a l l e y ,  t h e  a t t e n t u a t i o n  t o  be ob ta ined   f rom  some   o f   t hese  
e f f e c t s ,   a l t h o u g h   p o t e n t i a l l y   l a r g e ,   b e c o m e s h i g h l y   u n p r e d i c t a b l e .  
These e f f e c t s  w i l l  be p r e s e n t   i n  many s i t u a t i o n s  b u t  t h e  a t t e n u a t i o n  
t h e y   p r o d u c e   w i l l   f l u c t u a t e   w i d e l y  i n  t i m e  a n d  s p a c e .  

C o n t i n u i n g  w i t h  t h e  p o l i c y   o f   c o n s e r v a t i v i s m ,   i t  has been t h e  
p r a c t i c e  i n  t h i s   s t u d y  t o  n e g l e c t   t h e  m o s t  u n p r e d i c t a b l e  o f  the  
s o u n d - a t t e n u a t i n g  e f f e c t s .  The major  s o u n d - a t t e n u a t i n g   e f f e c t s  
a r e   d i s c u s s e d   b r i e f l y   b e l o w .  

( i )   G e o m e t r i c   S p r e a d i n g  

G e o m e t r i c   s p r e a d i n g   r e f e r s  t o  t h e   p r o g r e s s i v e   r e d u c t i o n   i n  t h e  
i n t e n s i t y   o f  s o u n d  waves   as  t h e y  move away f r o m   t h e i r   p o i n t   o f  
o r i g i n .   T h i s   r e d u c t i o n   i s   i n v e r s e l y   p r o p o r t i o n a l   t o   t h e   i n c r e a s e  
i n  t h e  t o t a l   a r e a   o f  t h e  w a v e f r o n t .   T h e r e f o r e ,   f o r  p o i n t  s o u r c e s  - 
small   compared t o  s o u r c e / r e c e p t o r   d i s t a n c e  r - t h e  i n t e n s i t y  
d e c r e a s e s   a s  ~2 w h i l e   f o r   l i n e   s o u r c e s   s u c h  a s  a b u s y  highway,  
i t   d e c r e a s e s  a s  ; . T h e s e   t r a n s l a t e   i n t o   d e c r e a s e s  o f  6 dB a n d  
3 dB per d o u b l i n g   o f   d i s t a n c e   r e s p e c t i v e l y .  When c l o s e  t o  v e r y  
l a r g e   " d i s t r i b u t e d "   s o u r c e   r e g i o n s ,   s u c h   a s  t h e  mine p i t ,  t h e  
n o i s e   l e v e l   w i l l   d e c r e a s e  much l e s s  r a p i d l y  b u t  as  r e x c e e d s  
t h e   d i a m e t e r   o f   t h e   p i t ,   t h e  6 d B  p e r   d o u b l i n g   r u l e   w i l l   a g a i n  
t a k e   e f f e c t .  See Appendix C ,  S e c t i o n  C 1 . 4 .  

1 
1 
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( i i )   A t m o s p h e r i c   S o u n d   A b s o r p t i o n  

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

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

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

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

Y e a r l y   a v e r a g e   v a l u e s   o f   a t m o s p h e r i c   a b s o r p t i o n  i n  d B   p e r   3 0 5  m 

( 1 0 0 0  f t )  w e r e   e s t a b l i s h e d   b y   d e t e r m i n i n g   t h e   s e a s o n a l   a v e r a g e  
a i r   t e m p e r a t u r e   a n d   r e l a t i v e   h u m i d i t y   a t   v a r i o u s   l o c a t i o n s   i n   t h e  
H a t   C r e e k   s t u d y   a r e a   b a s e d   o n   h o u r l y   a v e r a g e   d a t a   f o r  a o n e - y e a r  

p e r i o d   ( D e c .   1 9 7 4  - N o v .   1 9 7 5 )   c o n t a i n e d   i n  ERT Document   P-5O74-61O1? 
T h e   a b s o r p t i o n   v a l u e s   w e r e   t h e n   o b t a i n e d   f r o m   s t a n d a r d  S . A . E .  

t a b l e s 1 4 .  

( i i i )  W i n d   a n d   T e m p e r a t u r e   G r a d i e n t   E f f e c t s  

F r i c t i o n   b e t w e e n   m o v i n g   a i r   a n d   t h e   s u r f a c e   o f   t h e   e a r t h   c a u s e s  
p o s i t i v e   w i n d   s p e e d   g r a d i e n t s   t o   e x i s t   i n   t h e   f i r s t   f e w   h u n d r e d   f e e t  

o f   t h e   a t m o s p h e r e .   T h e s e   g r a d i e n t s   i n  t u r n  c a u s e   s o u n d   w a v e s  
t r a v e l i n g   p a r a l l e l   t o   t h e   e a r t h ’ s   s u r f a c e   t o  b e  d i f f r a c t e d   u p -  

w a r d s   o r   d o w n w a r d s   d e p e n d i n g   u p o n   w h e t h e r   t h e   s o u n d  i s  t r a v e l i n g  
u p w i n d   o r   d o w n w i n d   r e s p e c t i v e l y ,   T h e   u p w a r d   d i f f r a c t i o n   r e s u l t s  
i n   t h e   f o r m a t i o n   o f   a n   a c o u s t i c   s h a d o w   z o n e   b e y o n d  a c e r t a i n   d i s -  
t a n c e   f r o m   t h e   s o u n d   s o u r c e   a n d   r e c e p t o r s   i n   t h i s   s h a d o w   z o n e  may 
e x p e r i e n c e   e x c e s s   s o u n d   a t t e n u a t i o n *   o f   u p   t o  3 0  dB a t  some 
f r e q u e n c i e s   w i t h   1 5  dB b e i n g  a t y p i c a l   r e d u c t i o n   i n   o v e r a l l  

* E x c e s s   s o u n d   a t t e n u a t i o n   h e r e   m e a n s   a n y   a t t e n u a t i o n   e x p e r i e n c e d  

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

a b s o r p t i o n .  

4 - 7  Harford, Kennedy,  Wakefield Ltd 



A - w e i g h t e d   n o i s e   l e v e l   f o r   f u l l y - d e v e l o p e d   w i n d   a t t e n u a t i o n .   W i n d  

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

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

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

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

s o u r c e   a n d   r e c e p t o r   b o t h   n e a r   t h e   g r o u n d ” .   H o w e v e r ,   i n   t h e   h i l l y  
t e r r a i n   o f   t h e   H a t   C r e e k   r e g i o n ,   t h e s e   r e s u l t s   c a n n o t   b e   a p p l i e d  

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

a b o v e   t h e   g r o u n d .   T h e y   i n s t e a d   p r o v i d e   a n   u p p e r  limit t o  t h e   w i n d  
a t t e n u a t i o n   t h a t  c a n  b e   e x p e c t e d .  

B a s e d   o n   t h e   A v e r a g e   W i n d  Run A n a l y s i s   R e p o r t s   f r o m  B . C .  H y d r o  
w e a t h e r   s t a t i o n s   i n   t h e   H a t   C r e e k   r e g i o n   f o r   t h e   p e r i o d   N o v e m b e r  

1 9 7 4   t o   S e p t e m b e r  197616, i t  w a s   d e t e r m i n e d   t h a t  a t  t h e   l a r g e   s o u r c e -  
r e c e p t o r   d i s t a n c e s   t h a t  will b e   t y p i c a l   o f   t h e   H a t   C r e e k   P r o j e c t ,  

t h e   w i n d  will b e   s u f f i c i e n t l y   s t r o n g   t o   f u l l y   d e v e l o p   i t s   s o u n d  
a t t e n u a t i o n   p o t e n t i a l   f o r   o v e r  90% o f   t h e   t i m e .   H e n c e ,  some 
d e g r e e   o f   w i n d   a t t e n u a t i o n  will e x i s t   f o r   m o s t   n o i s e   s o u r c e s   f o r  

a g r e a t   m a j o r i t y   o f   t h e   t i m e .  

To d e t e r m i n e   w h a t   t h e   y e a r l y   a v e r a g e   v a l u e   o f   t h e   u p p e r  limit 
( f l a t   t e r r a i n )   o f   w i n d   a t t e n u a t i o n  was f o r   t h e   p l a n t   a n d   m i n e   s i t e s ,  
t a b l e s   o f   m o n t h l y   f r e q u e n c y   o f   w i n d   d i r e c t i o n ? ’   f r o m   N o v e m b e r   1 9 7 4  

t o  S e p t e m b e r   1 9 7 6   w e r e   a n a l y z e d  t o  d e t e r m i n e   t h e   p o r t i o n s   o f   t h e  
t i m e   t h a t   t h e   w i n d   b l e w   f r o m   e a c h   q u a d r a n t   o f   t h e   c o m p a s s .   T h e s e  
t i m e - w e i g h t i n g   f a c t o r s   w e r e   t h e n   a p p l i e d   t o   t h e   r a n g e   o f   w i n d  

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

l o g a r i t h m i c a l l y ,   w i t h   t h e   p e r i o d s   o f   c a l m   w i n d s   ( 5 - 1 0 % )   c o n s i d e r e d  
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t o   p r o v i d e   z e r o   w i n d   a t t e n u a t i o n ,   t o   g i v e   a v e r a g e   u p p e r - l i m i t   w i n d  

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

I n   p r e d i c t i n g   t h e   n o i s e   i m p a c t   o f   t h e   p r o j e c t   c o m p o n e n t s , w i n d  

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

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

v a l u e s   o f   a t t e n u a t i o n   c o m p u t e d   f o r   f l a t   t e r r a i n  will t h e n   o n l y  
b e   u s e d   t o   e s t a b l i s h   t h e   d e g r e e   o f   c o n s e r v a t i v i s m   i n h e r e n t   i n  
t h e   p r e d i c t e d   i m p a c t s   ( s e e   S e c t i o n  6 . 8 ) .  

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

c a u s e s   s o u n d   w a v e s   t o   b e n d   u p w a r d s  i n  a l l   p r o p a g a t i o n   d i r e c t i o n s  
a n d   h e n c e  a s o u n d   s h a d o w   c a n   e x i s t s   a l l   a r o u n d   t h e   s o u r c e   b e y o n d  
a c e r t a i n   d i s t a n c e   w h i c h   d e p e n d s   o n   t h e   s t r e n g t h   o f   t h e   g r a d i e n t .  
A t  n i g h t ,   t e m p e r a t u r e   i n v e r s i o n s   c a n   c a u s e   s o u n d   t o   b e n d   d o w n   t o  
t h e   e a r t h .   H o w e v e r ,   t h e s e   e f f e c t s   a r e   n o t   a s   s t r o n g   a s   w i n d  
a t t e n u a t i o n   a n d   t h e y   o n l y   a r e   f u l l y   d e v e l o p e d   u n d e r   l i g h t  w ind  

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

H a t   C r e e k   V a l l e y ,   t h i s   t y p e   o f   e x c e s s   a t t e n u a t i o n   h a s   b e e n   n e g -  
l e c t e d   i n   t h e   n o i s e   p r e d i c t i o n   p r o c e d u r e .  

( i v )   T h e   G r o u n d   E f f e c t  

A n o t h e r   t y p e   o f   e x c e s s   s o u n d   a t t e n u a t i o n   c a n   b e   c a u s e d   b y   t h e  
d e s t r u c t i v e   i n t e r f e r e n c e   o f   t w o   s o u n d   w a v e s   w h i c h   r e a c h   t h e  
r e c e p t o r   v i a   d i f f e r e n t   p a t h s ;   o n e   d i r e c t l y   f r o m   t h e   s o u r c e   a n d  
t h e   o t h e r   a f t e r   r e f l e c t i n g   o f f   t h e   g r o u n d .   T h e   a t t e n u a t i o n  
p r o d u c e d   c a n   b e   q u i t e   l a r g e   ( 1 0   t o   1 5  dB a t   m i d   f r e q u e n c i e s )   b u t  
t h e   e f f e c t   o n l y   o c c u r s   u n d e r   v e r y   l i g h t   w i n d   c o n d i t i o n s   a n d  
w h e n   t h e   s o u n d   w a v e s   t r a v e l   c l o s e   a n d   a t  a g r a z i n g   a n g l e   t o  
r e l a t i v e l y   f l a t   t e r r a i n .  
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T h e   o c c u r e n c e   o f   t h i s   e f f e c t   i n   t h e   h i l l y  H a t  C r e e k   r e g i o n  will be 

h i g h l y   u n p r e d i c t a b l e   a n d   r e s t r i c t e d   t o   t h e  5 t o   1 0 %   o f   t h e   t i m e  

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

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

( v )   T o p o g r a p h i c a l   S h i e l d i n g  

I n   t h e   u n e v e n   t e r r a i n   o f   t h e   H a t   C r e e k   r e g i o n ,   t o p o g r a p h i c a l   f e a t u r e s  
may b e   s i t u a t e d   b e t w e e n  a s o u n d   s o u r c e   a n d  a r e c e p t o r   t h u s   b l o c k i n g  

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

w h i c h   s o u n d   m u s t   d i v e r t  f r o m  t h e   d i r e c t   s o u r c e - r e c e i v e r   p a t h .   T h e  
a t t e n u a t i o n   h a s   b e e n   c a l c u l a t e d   a l o n g   t h o s e   s o u r c e - r e c e p t o r   p a t h s  
a f f e c t e d   u s i n g  a m o d i f i e d   F r e s n e l   d i f f r a c t i o n   t h e o r y ’ *   f o r  a p o i n t  
s o u r c e   o f   s o u n d   a n d  a r i g i d ,   s t r a i g h t   b a r r i e r .  

( v i )   A t t e n u a t i o n  Due t o   T r e e s  

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

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

p r o v i d e   s u b s t a n t i a l   h i g h   f r e q u e n c y   a t t e n u a t i o n .   T h e   t r e e s   i n   t h e  
a r i d   H a t   C r e e k   r e g i o n   a r e   g e n e r a l l y   t o o   s p a r c e   a n d   w i d e l y   s p a c e d   t o  

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

a b s o r p t i o n ,   t h u s   t h e   c o n s e r v a t i v e   s t a n c e   h a s   b e e n   t a k e n   a g a i n  
a n d   t r e e   a t t e n u a t i o n   n e g l e c t e d .  
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4 . 2  CONSTRUCTION NOISE L E V E L  P R E D I C T I O N  

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

1 .   i d e n t i f y   t h e   y e a r l y   a v e r a g e  number   and ,   where   poss ib l e ,  t he  
make and model  o f   e a c h   n o i s y   p i e c e   o f   e q u i p m e n t  f o r  e’ach 
y e a r   o f   c o n s t r u c t i o n .  

2 .  o b t a i n  s o u n d   l e v e l   d a t a  f o r  e a c h   p i e c e  o f  equipment  or 
a n   e q u i v a l e n t .  

3 .  determine t h e  u s a g e   f a c t o r  o f  e a c h   s i g n i f i c a n t   p i e c e  o f  
equipment f r o m   a v a i l a b l e  d a t a l ’ o r  l o g i c a l ,   c o n s e r v a t i v e  
a s s u m p t i o n s .  

4 .  Combine t h e  y e a r l y   a v e r a g e   s o u n d   l e v e l   ( Y D N L ) f r o m   e a c h  
type   o f   equ ipmen t  t o  g e t  a t o t a l   s o u n d   l e v e l   a n d   e x p r e s s  
t h i s   a t  a  common r e f e r e n c e   d i s t a n c e .  

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

The above   p rocedure  was f o l  
m a j o r   p l a n t ,   m i n e   a n d   o f f s i  

t h e   c o n s t r u c t i o n   r e g i o n   t o   t h e  su r -  
l o c a t i o n s .  

1 
t 

owed t o  o b t a i n  n o i s e   l e v e l s  f o r  a l l  
e s   c o n s t r u c t i o n   p r o j e c t s .   H o w e v e r ,  

i n  some c a s e s  i t  was p o s s i b l e  t o  d e t e r m i n e ,  w i t h o u t  a c t u a l l y  
c a l c u l a t i n g  t h e  t o t a l   p r o j e c t   n o i s e   o u t p u t ,   t h a t   t h e   n o i s e   f r o m  
a p a r t i c u l a r   c o n s t r u c t i o n   p r o j e c t   w i l l  n o t  p roduce  a s i g n i f i c a n t  
i m p a c t .   T h e s e   p r o j e c t s   w e r e   d e e m e d   i n s i g n i f i c a n t   b e c a u s e   t h e y  
a r e  t o  b e   e x e c u t e d   s i m u l t a n e o u s l y  w i t h  o t h e r   p r o j e c t   a c t i v i t i e s  
w h i c h   a r e   o f  a l a r g e r   s c a l e   o r   a r e   c l o s e r   t o   c r i t i c a l   r e c e p t o r  
l o c a t i o n s .  

I n  g e n e r a l ,   i f  a c o n s t r u c t i o n   p r o j e c t  i s  t o  l a s t   l e s s , t h a n   o n e  
y e a r ,   i t s   a v e r a g e   n o i s e l e v e l   h a s   b e e n   c o n v e r t e d   t o  a Y D N L  
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f o r  t h e  y e a r   i n   w h i c h  t h e  p r o j e c t  p r e d o m i n a n t l y   f a l l s .   I f  a 
p r o j e c t  l a s t s   f o r   s i g n i f i c a n t l y  more t h a n  o n e  y e a r  or i f   i t   i s  
b r o k e n  u p  i n t o   w i d e l y   s p a c e d  work  p e r i o d s ,  then  a YDNL has  
been g e n e r a t e d   f o r   e a c h   y e a r  o r  g r o u p  o f   y e a r s   h a v i n g   e s s e n t i a l l y  
t h e  same l e v e l   o f   a c t i v i t y .  

U n l e s s   s t a t e d   o t h e r w i s e ,   c o n s t r u c t i o n  work  has been c o n s i d e r e d  
t o  be o n  a 5 d a y / w e e k   b a s i s   w i t h  a s i n g l e ,  d a i l y ,   8 - h o u r  shif t  
s t a r t i n g  a t  8:OO a.m. 

Appendix B c o n t a i n s   l i s t s   o f   s i g n i f i c a n t   c o n s t r u c t i o n   e q u i p m e n t  
used t o  compute the  t o t a l   n o i s e   o u t p u t  o f  each m a j o r  c o n s t r u c t i o n  
a c t i v i t y   f o r  t h e  p l a n t ,  m i n e   a n d   o f f s i t e   f a c i l i t i e s .   W h e n e v e r  
p o s s i b l e ,  t h e s e  l i s t s  h a v e  been ob ta ined   f rom t h e  a p p r o p r i a t e  
g r o u p  r e s p o n s i b l e  f o r  t h e   d e s i g n   o f  t h e  f a c i l i t y  i n  q u e s t i o n .  
When n o  such l i s t   h a s  been a v a i l a b l e ,  t h e  e q u i p m e n t   r e q u i r e m e n t s  
have been e s t i m a t e d  by compar i son  o f  s c a l e  a n d  t i m e f r a m e  w i t h  
o t h e r  s i m i l a r   c o n s t r u c t i o n   a c t i v i t i e s   f o r   w h i c h   p r e c i s e  l i s t s  
a r e  a v a i l a b l e .  

( a )  Power P l a n t   C o n s t r u c t i o n  

( i )   P l a n t   P r o p e r  

A .  E q u i p m e n t  L i s t   a n d   C o n s t r u c t i o n   S c h e d u l e  

The numbers a n d  g e n e r i c  t y p e s  of  c o n s t r u c t i o n   e q u i p m e n t  t o  be 
u s e d   d u r i n g  t h e  p l a n t  c o n s t r u c t i o n   y e a r s   1 9 7 9   t o   1 9 8 6  were o b t a i n e d  
f rom  In t eg -Ebasco   "Ha t -Creek   Equ ipmen t   Schedu le"   da t ed   Ju ly   19 ,  
1 9 7 7 .  The numbers  of  equipment t o  be u s e d   i n   e a c h   m a j o r   a c t i v i t y  
w e r e   a v e r a g e d   w i t h i n   e a c h   c a l e n d a r  y e a r  a n d  t h e  t o t a l   n u m b e r s  o f  

each  t y p e  o f   e q u i p m e n t   f o r   a l l   c o n c u r r e n t   a c t i v i t i e s   w i t h i n  a 
g i v e n   y e a r   w e r e   o b t a i n e d .   T h e s e   t o t a l   n u m b e r s   i n c l u d e d   c o n s t r u c t i o n  
of  t h e  m a k e - u p   w a t e r   r e s e r v o i r .  
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As much a s  p o s s i b l e   t h e  make a n d  model   of   each  generic   equipment  
t y p e  was ob ta ined   f rom a l i s t   p r o v i d e d  by In t eg -Ebasco  ( H a t  Creek 
P r o j e c t  - L i s t   o f   R e p r e s e n t a t i v e   E q u i p m e n t ) .  Where no  make a n d  
model was s p e c i f i e d  a s u i t a b l e   u n i t  was assumed  based o n  t h e  c a p a c i t y  
s p e c i f i e d  or deemed a p p r o p r i a t e .  

No i se   l eve l s   p roduced  by t h e   v a r i o u s   s i g n i f i c a n t   p i e c e s   o f   e q u i p -  
ment   whi le   under   load   were   ob ta ined   f rom a v a r i e t y   o f   s o u r c e s :  

1 .  Measurements made a t   I s l a n d  Copper  ( U t a h  M i n e s ) ,  
C e n t r a l i a  Power P l a n t   ( P a c i f i c  Power a n d  L i g h t ) ,  
Ka i se r   Resources   and   du r ing   t he  B u l k  Sample Pro- 
gram. 

2 .  P u b l i s h e d   n o i s e   l e v e l s   f o r   t y p i c a l   c o n s t r u c t i o n   e q u i p -  
ment - U . S .  E P A  Document E P A  550  / 9-76-004,   Noise  
E m i s s i o n   S t a n d a r d s  For  C o n s t r u c t i o n  E q u i p m e n t  (Re.f .9  ) ,  

3 .  M a n u f a c t u r e r ' s   n o i s e   l e v e l  d a t a ,  p r i v a t e l y   c o m m u n i c a t e d .  

I n  Appendix 6, t h e   n o i s e   l e v e l   s p e c t r a   o f  a l l  s i g n i f i c a n t   e q u i p m e n t  
a r e   l i s t e d  a l o n g  w i t h   t h e i r   s o u r c e s .  

B .  Usage F a c t o r s  

As d i s c u s s e d   i n   S e c t i o n   4 . l e  , t h e  U . S .  € P A  h a s   p u b l i s h e d   t y p i c a l  
usage  f a c t o r s   f o r   i n d u s t r i a l  and   mun ic ipa l   cons t ruc t ion   equ ipmen t .  
However, n o  d a t a   i s   a v a i l a b l e   f o r   l a r g e   p u b l i c   u t i l i t y   p r o j e c t s  
l i k e   H a t   C r e e k .   I t  was, t h e r e f o r e ,   c o n s e r v a t i v e l y   a s s u m e d   t h a t  
a l l  p l a n t  c o n s t r u c t i o n   e q u i p m e n t  w o u l d  be under  l o a d  f o r  7 5 %  of  
t h e   c o n s t r u c t i o n   h o u r s   f o r   w h i c h   i t s   u s e   i s   s c h e d u l e d   ( S e e  
S e c t i o n  4 . 1  e ) .  
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C .  Steam  Line Blow Outs 

Prior t o  t h e   i n i t i a l   s t a r t  u p  of  a u n i t ,   t h e   s t e a m   l i n e s   a r e  
c l e a r e d   o f   d e b r i s  by b l o w i n g   h i g h - p r e s s u r e   s t e a m  t h r o u g h  them 
a n d  v e n t i n g   i t  t o  a t m o s p h e r e .   T h i s   p r o c e s s   w i l l   h a v e  t o  be 
r e p e a t e d   r o u g h l y  1 0  t i m e s   p e r   d a y   f o r  1 t o  2 w e e k s   u n t i l  n o  
more d e b r i s  shows u p  i n   t h e   v e n t e d   s t e a m .  The d u r a t i o n   o f  
t h e   i n d i v i d u a l   b l o w   o u t s   v a r y  from 3 t o  1 0  m i n u t e s ,  so an 
a v e r a g e   d u r a t i o n   o f  7 minutes   has   been  assumed.  I t  was a l s o  
assumed t h a t  b low  ou t s   wou ld   on ly   occu r   du r ing   no rma l   cons -  
t r u c t i o n   h o u r s .  

V a l v e   S p e c i f i c a t i o n s   a n d   N o i s e   L e v e l s  

O p e r a t i n g   s t e a m   c o n d i t i o n s   a n d   v a l v e   s i z e s   w e r e   s u p p l i e d  
by  E b a s c o ,  T o r o n t o ,  a n d  t h e   s o u n d  power l e v e l   t o  be g e n e r a t e d  
was e s t i m a t e d   w i t h  a s e m i - e m p i r i c a l  model ( r e f .  4 2 ) .  An e t c h e d  
s t e e l   p l a t e   w i l l  be f i x e d   a t  a 45' a n g l e  t o  t h e   d i s c h a r g i n g   s t e a m  
t o   c h e c k   f o r   d e b r i s .  The   presence   o f  t h i s  p l a t e  may i n c r e a s e   t h e  
n o i s e   l e v e l   c r e a t e d   a b o v e   t h a t   p r e d i c t e d  by t h e  model  used h e r e i n ,  
h o w e v e r   t h e   i n c r e a s e   c a n n o t   b e   r e a d i l y   c a l c u l a t e d .   T h e r e f o r e ,  a 
3 d B  s a f e t y   f a c t o r   h a s   b e e n   a p p l i e d  t o  t h e   b l o w - o u t   n o i s e   l e v e l s .  

S o u r c e   D i r e c t i v i t y  

The  blow o u t  l i n e s  - one 7 9  cm. ( 2 4  i n . )   l i n e  f o r  e a c h   u n i t  - 
w i l l   m o s t   l i k e l y   e m e r g e   h o r i z o n t a l l y   f r o m   t h e   e a s t   w a l l   o f   t h e  
b o i l e r   h o u s e  so  t h a t   r e c e p t o r s  t o  t h e   w e s t  o f  t h e   p l a n t   w i l l  
r e c e i v e   v e r y   s u b s t a n t i a l   s h i e l d i n g   f r o m   b l o w - o u t   n o i s e .  Fo r  
r e c e p t o r s   t o   t h e   e a s t ,   t h e   b l o w - o u t   n o i s e   w i l l  be e s s e n t i a l l y  
uni form  and   undiminished  by p l a n t   s h i e l d i n g .  

I t  i s  p o s s i b l e   t h a t   t h e  b l o w - o u t  l i n e s  may be made t o  emerge 
f r o m   t h e   w e s t   s i d e   o f   t h e   t u r b i n e   h a l l ,   i n   w h i c h   c a s e   t h e   s h i e l d -  
i n g   p a t t e r n   d i s c u s s e d   a b o v e  w o u l d  be r e v e r s e d .   T h i s   a l t e r n a t i v e  
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i s  n o t  d e s i r a b l e   f r o m   t h e   v i e w p o i n t   o f   n o i s e   i m p a c t   a s  t he  key 
r e c e p t o r   l o c a t i o n s   a r e  t o  t h e   w e s t   o f  t h e  p l a n t .  

. 
D .  V a r i a t i o n  o f  P l a n t   C o n s t r u c t i o n   N o i s e   L e v e l s  

(1978 t o  1986)  

F i g u r e  4 - 1 s h o w s   t h e   v a r i a t i o n   o f  t h e  q u a s i - c o n t i n u o u s ,   A - w e i g h t e d  
c o n s t r u c t i o n   n o i s e   l e v e l  w i t h  t ime  f rom  1978-1979 t o  1986.  The 
n o i s e   l e v e l s   a r e   f o r  the n e a r e s t   p l a n t   p r o p e r t y   l i n e  (230111 ( 7 5 0  f t . )  
wes t   o f  t h e  t u r b i n e   h a l l )   a n d  a re  based  o n  t h e  a s sumpt ion   o f  a 
p r i m a r y   c o n s t r u c t i o n   z o n e   3 7 0  m ( 1 2 0 0 )   f t .   i n   d i a m e t e r   c e n t r e d  
on t h e  b o i l e r   h o u s e .   T h e s e   n o i s e   l e v e l s   w o u l d   o n l y   e x i s t  d u r i n g  
t h e  8 - h o u r   c o n s t r u c t i o n  d a y .  A t  n i g h t ,  from  1979 t o  1983,  t h e  
p l a n t  n o i s e   l e v e l   w o u l d  be c o n t r o l l e d  by c o n s t r u c t i o n   t r a n s f o r m e r  
n o i s e .   T h e s e   t r a n s f o r m e r s   w i l l   b e   l o c a t e d   i n  t h e  s w i t c h y a r d   a b o u t  
120 m ( 4 0 0   f t . )   f r o m  t h e  w e s t e r n   p r o p e r t y   l i n e  so t h a t  t h e  n i g h t -  
t i m e   n o i s e   l e v e l   t h e r e   w i l l  be a b o u t  48 dBA ( s e e   S e c t i o n   4 . 3   c ( v i ) ) .  
Once t h e  f i r s t   g e n e r a t i n g   u n i t  comes on l i n e  i n  1984 ,  t h e  n i g h t t i m e  
n o i s e   l e v e l s   w i l l  be c o n t r o l l e d  by p l a n t   o p e r a t i o n .  By 1986,   wi th  
t h ree  u n i t s  o n  l i n e ,   p l a n t   o p e r a t i o n   w i l l   c o n t r o l  t h e  d a y t i m e   n o i s e  
l e v e l s  as w e l l .   F i g u r e  4 . 2  s h o w s   t h e   l o c a t i o n   o f   t h e   f a c i l i t i e s  
d e s c r i b e d   a b o v e .  
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FIGURE 4-2: PLANT S I T E  SHOWING PRIMARY  CONSTRUCTION ZONE 
USED I N  PREDICTION OF PROPERTY LINE  NOISE  LEVELS. 



( i i )  Power P l a n t  C o n s t r u c t i o n  Camp 

Al though t h e  c o n s t r u c t i o n   o f  t h e  power p l a n t   c o n s t r u c t i o n  camp w i l l  
p r e c e e d  t h e  s t a r t   o f   a c t u a l  power p l a n t   c o n s t r u c t i o n  by a l m o s t  one 
m o n t h ,  i t   w i l l  n o t  make a s i g n i f i c a n t  c o n t r i b u t i o n  t o  t h e  Y D N L  f o r  
1 9 7 9  f o r  t h e  f o l l o w i n g   r e a s o n s :  

1 .  m u c h  l a r g e r - s c a l e   c o n s t r u c t i o n  o n  t h e  b o i l e r  house  
f o u n d a t i o n   w i l l   b e g i n   i m m e d i a t e l y   a f t e r  t h e  camp i s  
f i n i s h e d ,  

2 .  a c c o r d i n g   t o  H . A .  S i m o n s   ( I n t e r n a t i o n a l )  L t d .  Rep0 
4142A o n  S i n g l e   S t a t u s   C o n s t r u c t i o n  Camps, t h e  bui 
w i l l   l i k e l y  be p r e f a b r i c a t e d   a n d  t h e r e  w i l l  be min 
d i s t u r b a n c e   t o   t h e   n a t i v e  g r o u n d  c o v e r .  

r t  
1 d i n g s  
imum 

( b )  Mine C o n s t r u c t i o n  

F o r  t h e  p u r p o s e   o f   n o i s e   i m p a c t   p r e d i c t i o n ,  t he  f o l l o w i n g   h a v e  
been c o n s i d e r e d  t o  be m i n e   c o n s t r u c t i o n   a c t i v i t i e s :  

1 .  t h e  i n i t i a l   f i l l i n g  a n d  l e v e l l i n g  o f  t h e  N o r t h  V a l l e y  
D u m p  i n  p r e p a r a t i o n  f o r   t h e  mine m o u t h  f a c i l i t i e s ,  

2 .  t h e  c o n s t r u c t i o n   o f  t h e  mine  mouth f a c i l i t i e s  a n d  t h e  
c o a l   p r e p a r a t i o n   f o r  t h e  mine m o u t h  f a c i l i t i e s  

3 .  mine camp c o n s t r u c t i o n ,  

4 .  m i n e   c o n v e y o r   c o n s t r u c t i o n  

( i )  North V a l l e y  Dump P r e p a r a t i o n  

The f i l l i n g   o f  t h e  N o r t h  V a l l e y  Dump i s   a c t u a l l y  t h e  f i r s t   p h a s e  
o f   t h e   r e m o v a l   o f   s u p e r f i c i a l s   f r o m  the  mine, more p r e c i s e l y   t h e  
main p i t   c o n v e y o r   i n c l i n e .   H o w e v e r ,   s i n c e  t h e  northern h a l f   o f  
t h e  d u m p  w i l l   p r o v i d e  t h e  f o u n d a t i o n   f o r  t h e  mine m o u t h  f a c i l i t i e s ,  
t h i s   p o r t i o n   o f   t h e   d u m p - f i l l i n g   h a s   b e e n   c o n s i d e r e d  t o  be a cons -  
t r u c t i o n   a c t i v i t y   i n   t h i s  r e p o r t .  
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I t  has  been a s s u m e d ,   i n   c o n s u l t a t i o n   w i t h  B . C .  Hydro s t a f f z 0  
t h a t  t h e  n e c e s s a r y   f o u n d a t i o n   m a t e r i a l   c a n  be h a u l e d  a n d  g raded  
d u r i n g  t h e  6 - m o n t h  p e r i o d   p r i o r  t o  t h e  s c h e d u l e d   J u l y   1 9 7 9   s t a r t  
o f   m i n e   b u i l d i n g   c o n s t r u c t i o n .   T h i s  work i s  assumed t o  be d o n e  
w i t h   o n l y   t h a t   e q u i p m e n t   l i s t e d   f o r   u s e   d u r i n g  S t a g e  1 of  t h e  
m i n e   s u p e r f i c i a l   r e m o v a l   o p e r a t i o n   i n  T a b l e  1 4  of B . C .  H y d r o ' s  
August  1 9 7 7  m i n i n g   d e s c r i p t i o n .   I n   k e e p i n g   w i t h   S e c t i o n  4 . 4  c ( i )  
o f  t h e  a b o v e   m i n i n g   d e s c r i p t i o n ,   i t   h a s   b e e n   a s s u m e d   t h a t  t h e  
s c r a p e r s  a n d  o the r  e q u i p m e n t   w i l l  work  f o r  1 3 . 5  h o u r s l d a y   ( d a y t i m e  
o n l y  - 7 : O O  a.m. t o  1 O : O O  p . m . )  a n d  7 days lweek .  With a mean 
r o u n d  t r i p   h a u l a g e   d i s t a n c e   o f  2 k m .  ( 1 . 2 5  m i l e s )   a n d  a n  a v e r a g e  
speed of 16.1  k m / h  ( 1 0  m p h ) ,  t h e   s c r a p e r s   w i l l  h a v e  a working-hour  
u s a g e   f a c t o r   o f   a p p r o x i m a t e l y  0 . 8 .  

( i i )  Mine M o u t h  F a c i l i t i e s  and   Coal   Prepara t ion  P l a n t  
C o n s t r u c t i o n  

No c o n s t r u t t i o n   e q u i p m e n t   l i s t  was a v a i l a b l e   f o r   t h e   m i n e   b u i l d i n g s  
a n d  c o a l   p r e p a r a t i o n   p l a n t .   c o n s t r u c t i o n   s c h e d u l e d   f o r   t h e   p e r i o d  
J u l y   1 9 7 9  t o  December   1980.   Therefore ,   use  was  made of  t h e  Mine 
C o n s t r u c t i o n  Work F o r c e   E s t i m a t e   ( T a b l e  2OW o f   t h e  A u g u s t  1977 
M i n i n g   D e s c r i p t i o n )  t o  d e t e r m i n e  t h e  a m o u n t  o f   equ ipmen t   r equ i r ed  
a c c o r d i n g  t o  t h e  number o f   o p e r a t i o r s   r e q u i r e d   f o r   v a r i o u s   h e a v y  
m a c h i n e s ,   m a i n l y   c r a n e s   a n d   t r u c k s .  F o u r  o r  f i v e   a i r - c o m p r e s s o r s  - 
w h i c h   d o n ' t   r e q u i r e  opera tors  - were a l s o  assumed t o  be i n  r egu la r  
u s e .   U s a g e   f a c t o r s  were c o n s e r v a t i v e l y   b a s e d  o n  a l l  equipment  
b e i n g   u n d e r   l o a d   f o r  7 5 %  o f   t h e i r   c o n s t r u c t i o n  h o u r s .  

( i i i )  Mine Camp C o n s t r u c t i o n  

Mine Camp c o n s t r u c t i o n   i s   s c h e d u l e d  t o  beg in   i n   Oc tobe r   1978  a n d  
t o  c o n t i n u e   f o r  8 1 / 2  months.  F o r  t h e  f i r s t  t h r e e  m o n t h s ,   t h i s  
c o n s t r u c t i o n   i s   t h e   o n l y   m a j o r   a c t i v i t y   i n   t h e   m i n e   a r e a  a n d  hence 
w i l l   c o n t r o l  t he  n o i s e   i m p a c t  a t  B o n a p a r t e   I n d i a n   R e s e r v e  1 .  I n  
J anua ry ,   1980  North V a l l e y   D u m p - F i l l i n g   w i l l   b e g i n  a n d  camp cons -  
t r u c t i o n   n o i s e   w i l l  become i n s i g n i f i c a n t   c o m p a r e d  t o  t h e  n o i s e   o f  
t h e   d u m p - f i l l i n g   o p e r a t i o n .  
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To e s t i m a t e   t h e   n o i s e   f r o m   t h e   f i r s t   t h r e e   m o n t h s   o f  camp 
c o n s t r u c t i o n  - t h e   s i t e   p r e p a r a t i o n   p h a s e  - a c o n s e r v a t i v e  

e q u i p m e n t  l ist w a s  e s t a b l i s e d .  It i n c l u d e d   o n e   b u l l d o z e r ,   o n e  

g r a d e r ,   o n e   b a c k h o e ,   o n e   l o a d e r   a n d   t w o   d u m p t r u c k s ;   t h e s e   b e i n g  
u s e d   p r i m a r i l y   f o r   s i t e   p r e p a r a t i o n   a n d   t h e   i n s t a l l a t i o n   o f  
s e r v i c e s .   U s a g e   f a c t o r s   w e r e   b a s e d   o n  U . S .  E P A  d a t a   f o r   p u b l i c  
w o r k s   c o n s t r u c t i o n   p r o j e c t s .  

T h e   m i n e   c a m p   s i t e   e x a m i n e d   w a s   S i t e  # 1  w h i c h  was d e s i g n e d   a s  

p r e f e r r e d   b y  H . A .  S i m o n s   ( I n t e r n a t i o n a l )   L t d . ‘ l   T h i s   s i t e   i s  
a p p r o x i m a t e l y  7 6 0  m ( 2 5 0 0  f t . )   s o u t h   o f   R e s e r v e  1. All a l t e r -  

n a t e   m i n e  camp s i t e s   a r e   l o c a t e d  s o  a s  t o   p r o d u c e   l e s s   n o i s e  

i m p a c t   o n   R e s e r v e  1 t h a t   i s   S i t e  #l. 

( i v )   M i n e   C o n v e y o r   C o n s t r u c t i o n  

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

c o n v e y o r s   t o   t h e   w a s t e   d u m p s   a r e   m a j o r   a c t i v i t i e s ,   t h e y  will n o t  
u t i l i z e   l a r g e   a m o u n t s   o f   h e a v y   e q u i p m e n t   ( m a i n l y   c r a n e s   a n d   f l a t -  

b e d   t r u c k s ) .   F u r t h e r m o r e ,   t h e   c o n v e y o r   c o n s t r u c t i o n  i s  s c h e d u l e d  
f r o m  May t o  December o f   1 9 8 1  s o  t h a t  i t  will be  done ,  a l l   o r   i n  

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

( c )   O f f s i t e s   C o n s t r u c t i o n  

( i )  M a k e - u p   W a t e r   P i p e l i n e  

C o n s t r u c t i o n   e q u i p m e n t   l i s t s   a n d   s c h e d u l e s   f o r   a l l   p h a s e s   o f   t h e  
m a k e - u p   w a t e r   p i p e l i n e   w e r e   s u p p l i e d   b y   S a n d w e l l   a n d   C o m p a n y   L t d . ”  
T h e s e   a c t i v i t i e s ,   t h o u g h   t e m p o r a r y ,   a r e   l o c a t e d   q u i t e   n e a r   t o  

e x i s t i n g   r e s i d e n c e s   a n d   p u b l i c   b u i l d i n g s   o n   t h e   n o r t h   e n d   o f  
A s h c r o f t ,   a n d   h e n c e   h a v e   t h e   p o t e n t i a l  t o  h a v e   c o n s i d e r a b l e  
s h o r t - t e r m   n o i s e   i m p a c t .  
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A .  R i v e r   B o t t o m   P r e p a r a t i o n  

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

b e r   1 9 7 8   t o   A p r i l   1 9 7 9 .   U s a g e   f a c t o r s   f o r   t h e   e q u i p m e n t   w e r e  
b a s e d  o n  t h e   c o n s e r v a t i v e ,   7 5 %   o f   c o n s t r u c t i o n   h o u r s   u n d e r   l o a d  

a s s u m p t i o n .  

B. W a t e r   I n t a k e  

W a t e r   i n t a k e   c o n s t r u c t i o n  i s  s c h e d u l e d   f r o m   A u g u s t   1 9 8 0   t o  May 

1 9 8 1 .   T h e   i n t a k e   r e q u i r e s   t h e   u s e   o f  some u n u s u a l   e q u i p m e n t   i n  
i t s   c o n s t r u c t i o n   s u c h   a s  a t u g b o a t   a n d   s e v e r a l   m o t o r b o a t s .   T h e r e -  
f o r e   r e a s o n a b l e ,   c o n s e r v a t i v e   u s a g e   f a c t o r s   w e r e   a s s u m e d   f o r   s u c h  
e q u i p m e n t   a n d   t h e   c o n s e r v a t i v e ,   . 7 5 ,   v a l u e   w a s   a s s u m e d   f o r   o t h e r  
e q u i p m e n t   s u c h   a s   l o a d e r s   a n d   c o m p r e s s o r s .  

C .  P u m p i n g   S t a t i o n s  

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

f r o m   A p r i l  1981 t o   A p r i l  1 9 8 2 .  T h e   e q u i p m e n t   l i s t   p r o v i d e d   b y  
S a n d w e l l   a n d  Co. L t d .   a p p l i e s   t o   b o t h   s t a t i o n s .   T h e   e x i s t i n g  
n o i s e   e n v i r o n m e n t s   a n d   n o i s e   r e c e p t o r s   a r e   v e r y   d i f f e r e n t   a t   t h e  
t w o   s t a t i o n   s i t e s ,   h o w e v e r ,  s o  t h a t   t h e   i m p a c t   o f   t h e   c o n s t r u c t i o n  
n o i s e  will n o t   b e   t h e  same f o r   b o t h   s t a t i o n s .   E q u i p m e n t   u s a g e  

f a c t o r s   w e r e   g e n e r a l l y   b a s e d   o n   t h e  7 5 %  o f   c o n s t r u c t i o n   h o u r s   u n d e r  
l o a d   a s s u m p t i o n .  

D. W a t e r   P i p e l i n e  

T h e r e  will b e   t w o   p h a s e s  t o  t h e   p i p e l i n e   c o n s t r u c t i o n .   T h e   f i r s t  
b e i n g   r i g h t  o f  way c l e a r i n g   w h i c h ,   f o r   s e c t i o n s   s h a r i n g   t h e   r i g h t  

o f  way w i t h   t h e   a c c e s s   r o a d   o r   t h e   5 0 0  kV t r a n s m i s s i o n   l i n e ,  will 
b e   d o n e   w e l l   i n   a d v a n c e   o f   t h e   p i p e   l a y i n g .   T h e r e  will b e   l i t t l e  
o r   n o   c l e a r i n g   r e q u i r e d   w i t h i n   t h e   A s h c r o f t   V i l l a g e   l i m i t s .  
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T h e   s e c o n d  
a l l  i n  r a p  
n a r r o w  s t r  
h o p e d   t h a t  

(2000 f t / d a  

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

i p   o n l y  0 .4  km ( 0 . 2 5   m i l e s )   l o n g  a t  a n y   o n e   t i m e .  I t  i s  
t h e   p i p e  will b e   l a y e d  a t  t h e   r a t e   o f  6 1 0  m / d a y  

y )  s o  t h a t   t h e   w h o l e   o p e r a t i o n  will p a s s   t h r o u g h   t h e  

A s h c r o f t   V i l l a g e  limits i n   l e s s   t h a n  a week .  

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

w e r e   d e r i v e d  a s  m u c h   a s   p o s s i b l e   f r o m   a p p r o p r i a t e   p o r t i o n s   o f   t h e  
u.S. E P A  d a t a   f o r   s t r e e t s   a n d   s e w e r s   p r o j e c t s .   W h e r e   t h i s   d a t a  
was n o t a p p r o p r i a t e   t h e   c o n s e r v a t i v e   v a l u e   o f  . 7 5  was u s e d .  

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

e x t e n s i v e n e s s  o f  c l e a r i n g   r e q u i r e d  was n o t   k n o w n   a n d  some o f  i t  
will b e   d o n e   a s   p a r t   o f   t h e   a c c e s s   r o a d   a n d  500 K V  t r a n s m i s s i o n  

l i n e   c o n s t r u c t i o n .  I t  w o u l d   b e   q u i t e   c o n s e r v a t i v e   t o   s a y   t h a t ,  
w h e r e   s u b s t a n t i a l   c l e a r i n g  i s  r e q u i r e d ,   t i r e  e noise will b e   t h e  same  as 

f o r   t h e   p i p e l a y i n g   p h a s e .  

T h e   n o i s e   a n d   v i b r a t i o n   f r o m   b l a s t i n g   a l o n g   t h e   p i p e l i n e   r o u t e  
and  i n   o t h e r   p r o j e c t   c o n s t r u c t i o n   a c t i v i t i e s  will b e   d i s c u s s e d  
i n   S e c t i o n  4 . 2  d . 
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( i i )  A c c e s s   R o a d   C o n s t r u c t i o n  

An e q u i p m e n t   l i s t   f o r   a c c e s s   r o a d   c o n s t r u c t i o n  was s u p p l i e d  
b y   S a n d w e l l   a n d   C o .   L t d .   T h e   c o n s t r u c t i o n  will t a k e   p l a c e   i n  

t w o   m a j o r   p h a s e s ,   e x c a v a t i o n   a n d   b a s e   c o u r s e   ( O c t o b e r   1 9 7 8   t o  

D e c e m b e r   1 9 7 9 )   a n d   s u r f a c e   c o u r s e   a n d   p a v i n g   ( A p r i l   t o   N o v e m b e r  

1 9 7 9 ) .  It i s   l i k e l y   t h a t ,   i n   o r d e r   t o   c o m p l e t e   t h e   r o a d   o n  
s c h e d u l e ,   f o u r   f u l l   c r e w s  will b e   r e q u i r e d  i n  t h e   e x c a v a t  

a n d   b a s e   c o u r s e   p h a s e z 3  . T h e r e f o r e ,  i t  h a s   b e e n   a s s u m e d  

t h a t   t h e   q u i p m e n t   a l l o t e d   f o r   t h i s   p h a s e  will b e   d i v i d e d  
e q u a l l y  among t h e   f o u r   c r e w s   a n d   t h a t   e a c h   c r e w  will comp 

i o n  

l e t e  
a p p r o x i m a t e l y  8 k m  ( 5  m i l e s )   o f   r o a d .   T h e r e  will b e   o n l y   o n e  
p a v i n g   c r e w .  It will s t a r t   a t   o n e   e n d   o f   t h e   r o a d   ( l i k e l y   e a s t )   a n d  

w o r k   t o   t h e   m i d p o i n t ,   w i t h   1 2   h i g h w a y   d u m p t r u c k s   h a u l i n g   g r a v e l  
a n d   a s p h a l t ,   a n d   t h e n   m o v e   t o   t h e   o t h e r   e n d   a n d   s t a r t   t o w a r d s  
t h e   m i d p o i n t   a g a i n .  

F o r   t h e   p u r p o s e   o f   c a l c u l a t i n g   t h e   n o i s e   l e v e l s   c r e a t e d   b y   e a c h  
o f   t h e   f o u r   e x c a v a t i o n   a n d   b a s e   c o u r s e   c r e w s ,   t h e   p r i m a r y   w o r k  
z o n e   o f   e a c h   c r e w   i s   a s s u m e d   t o   b e  a n a r r o w   s t r i p  0 . 4  km ( 0 . 2 5   m i l e )  

l o n g .   S i n c e   t h e  U . S .  E P A  d o e s   n o t   p r o v i d e   u s a g e   f a c t o r s   f o r   m a j o r  
r o a d   b u i l d i n g   p r o j e c t s ,   t h e s e   w e r e   c o n s e r v a t i v e l y   e s t i m a t e d   a s  

b e i n g   g e n e r a l l y   b e t w e e n  . 5  a n d  . 7 5  b a s e d   o n   o b s e r v a t i o n s   m a d e  
d u r i n g   t h e   b u l k   S a m p l e   P r o g r a m   a n d   c a l c u l a t i o n s  o f  m e a n   h a u l a g e  

d i s t a n c e s   f o r   t r u c k s .   T h e   s c h e d u l e   c a l l s   f o r   e a c h   c r e w  t o  
c o m p l e t e  8 km ( 5  m i l e s )   i n   a b o u t  1 4  m o n t h s .   T h e r e f o r e ,  i t  

will t a k e  a c r e w   r o u g h l y  3 w e e k s   t o   p a s s  a g i v e n   p o i n t .   N o i s e  
f r o m   t h e   p r i m a r y   c o n s t r u c t i o n   z o n e   o f  a c r e w  will b e   a u d i b l e  
a t  a g i v e n   p o i n t   f o r   a b o u t  5 m o n t h s .  
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T h e   m a j o r   s o u r c e   o f   n o i s e   i m p a c t   f r o m   t h e   s u r f a c e   c o u r s e   a n d   p a v i n g  
p h a s e  will b e   h i g h w a y   d u m p t r u c k s   h a u l i n g   g r a v e l   a n d   a s p h a l t   f r o m   t h e  

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

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

f o r   t h i s   a n d   o t h e r   t r a f f i c   n o i s e   p r e d i c t i o n s   i n  t h i s  s t u d y  was 

p r o p o s e d   i n  New H o u s i n g   a n d   R o a d   a n d   R a i l   N o i s e ,   D r a f t  2 b y  

t h e   C e n t r a l   M o r t g a g e   a n d   H o u s i n g   C o r p o r a t i o n z 4 .   T h i s   d o c u m e n t  

i s  e x p e c t e d   t o   b e   a d o p t e d   a s  a C a n a d i a n   S t a n d a r d   i n   A p r i l   1 9 7 8 .  

T h e   a c t i o n s   o f   t h e   o t h e r   s u r f a c e   c o u r s e   a n d   p a v i n g   e q u i p m e n t  

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

( i i i )   A i r s t r i p   C o n s t r u c t i o n  

S i n c e  no o f f i c i a l   e q u i p m e n t  l i s t  was a v a i l a b l e   f o r   t h e   a i r s t r i p  

c o n s t r u c t i o n ,  a l ist  was c o m p i l e d   t h r o u g h   c o m p a r i s o n   t o  
t h a t   p r o v i d e d   f o r   t h e   a c c e s s   r o a d ;   t h e   m a j o r   a c t i v i t i e s  
o f   t h e   t w o   p r o j e c t s ,   n a m e l y   b a s e   c o u r s e   p r e p a r a t i o n   a n d   s u r f a c e  
c o u r s e   a n d   p a v i n g ,   b e i n g   l a r g e l y   t h e   s a m e .   T h e   c o m p a r i s o n  was 
m a d e   o n   t h e   b a s e s   o f   t o t a l   p a v e d   a r e a   a n d   t o t a l   c o n s t r u c t i o n  

t i m e .   S i n c e   t h e   a c c e s s   r o a d   c o n s t r u c t i o n  will g e n e r a l l y   b e   i n  much 
m o r e   r u g g e d   t e r r a i n   t h a n   i s   t h e   a i r s t r i p   c o n s t r u c t i o n ,   t h u s   m a k i n g  
f o r   s l o w e r   w o r k ,   t h e   a i r s t r i p   e q u i p m e n t   l i s t  i s  l i k e l y   c o n s e r v a t i v e .  

The r a t i o   o f   p a v e d   r o a d   a r e a   t o   a i r s t r i p   a r e a   i s  5 : l  w h i l e   t h e   t o t a l  

c o n s t r u c t i o n   t i m e   f o r   t h e   r o a d  i s  r b u g h l y t w i c e   t h a t   o f   t h e   a i r s t r i p .  
T h e r e f o r e ,   t h e   n u m b e r s   o f   e q u i p m e n t   r e q u i r e d   f o r   t h e   a i r s t r i p  i s  
e s t i m a t e d   t o   b e   1 / 5  x 2 = 0 . 4  o r  4 0 %  o f   t h e   n u m b e r s   r e q u i r e d  

f o r   t h e   r o a d .  

T h e   u s a g e   f a c t o r s   f o r   t h e   a i r s t r i p   c o n s t r u c t i o n e q u i p m e n t   w e r e  

e s t i m a t e d   i n   t h e  s a m e   w a y   a s   f o r   t h e   a c c e s s   r o a d   e q u i p m e n t .  
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( i v )   C r e e k   D i v e r s i o n   C o n s t r u c t i o n  

The s e v e r a l   c o n s t r u c t i o n   a c t i v i t i e s   a s s o c i a t e d   w i t h   t h e   d i v e r s i o n  
o f   t h e  H a t  a n d  o t h e r   c r e e k s   h a v e   b e e n   r u l e d  o u t  a s   s i g n i f i c a n t  
s o u r c e s   o f   n o i s e   i m p a c t   f o r  t he  f o l l o w i n g   r e a s o n s :  

1 .  The a c t i v i t i e s   o c c u r   c o n c u r r e n t l y   w i t h   t h e   c o n s t r u c t i o n  
of  t he  mine m o u t h  f a c i l i t i e s ,   t h e   e x c a v a t i o n   o f   t h e   p i t  
i n c l i n e   a n d   t h e   f i l l i n g   o f  N o r t h  V a l l e y  D u m p .  These 
o ther  a c t i v i t i e s   a r e   n e a r e r  t o  Reserve 1 a n d   w i l l   r e n d e r  
c r e e k   d i v e r s i o n   n o i s e   i n s i g n i f i c a n t   t h e r e .  

2 .  O f  t he  two p r e s e n t l y   i n h a b i t e d   d w e l l i n g s  t h a t  l i e  
w i t h i n  t he  creek d i v e r s i o n  a r e a ,  one i s   l o c a t e d  
w i t h i n   t h e   p r o j e c t e d   b o u n d a r i e s   o f   t h e   p i t   r i m  
r e s e r v o i r  a n d  h e n c e   w i l l   h a v e  t o  be v a c a t e d   i f  
c o n s t r u c t i o n   p r o c e e d s .  The o t h e r  i s   w i t h i n   t h e  
b o u n d a r i e s  o f  p i t  No. 1 a n d   l e s s  t h a n  1 . 6  k m  ( 1  m i l e )  
from t h e  p i t   i n c l i n e .   H e n c e ,   i f   t h i s   d w e l l i n g   i s  
s t i l l   o c c u p i e d  when c o n s t r u c t i o n  s t a r t s ,  t he  i n c l i n e  
e x c a v a t i o n   n o i s e   w i l l   d o m i n a t e .  

3 .  Of t h e   p r e s e n t l y   i n h a b i t e d   d w e l l i n g s  i n  t h ?  t i a t  i r e $ ; <  
V a l l e y  t o  t h e   s o u t h   o f  t h e  c r e e k   d i v e r s i o n   a r e a ,   o n l y  
one i s   i n   t h e   r a n g e  o f  p o s s i b l e   i m p a c t  by t h e   d i v e r s i o n  
a c t i v i t i e s .   T h i s   i s  t h e  former Alan Parke  p r o p e r t y  
( r e c e n t l y   p u r c h a s e d  by B . C .  Hydro)  which i s  1 2 0 0  m 
( 4 0 0 0  f t . )  s o u t h  o f  t h e  canal   headworks - t h e  most 
s o u t h e r l y   c o m p o n e n t   o f  t h e  c r e e k   d i v e r s i o n   c o m p l e x .  
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( v )   O f f l o a d i n g   F a c i l i t i e s  

T h e   m a j o r   c o n s t r u c t i o n   a c t i v i t i e s   a s s o c i a t e d  
f a c i l i t i e s  will b e   t h e   c l e a r i n g ,   g r a d i n g   a n d  

t h e  3 h a . ( 7 . 5   a c r e )   s i t e .   H o w e v e r ,   t h e   p r e c  

w i t h   t h e   o f f l o a d  

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

f a c i l i t i e s   a t   t h e   t h r e e   a l t e r n a t e   s i t e s   ( K e l l y   L a k e ,   A s h c r o f t  

i n g  
o f  

t h e  
a n d  

S p e n c e s   B r i d g e )   a r e   n o t  now a v a i l a b l e ,  s o  t h a t   s p e c i f i c   i m p a c t s  

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

D r o b a b l e   c o n s t r u c t i o n   n o i s e   i m p a c t .  

( v i )  69  K V  T r a n s m i s s i o n   L i n e  

T h e   e r e c t i o n   o f   w o o d e n   p o l e s   a n d   t h e   s t r i n g i n g   o f   c a b l e   f o r  the 
t w o   6 9  K V  t r a n s m i s s i o n   l i n e   l o o p s  t o  s e r v e   t h e   m i n e   a n d   t h e   p l a n t  
c o n s t r u c t i o n  c a m p   a n d   t h e   t w o   m a k e - u p   w a t e r   p u m p i ’ n g   s t a t i o n s ,  will 

n o t   b e  a s i g n i f i c a n t   s o u r c e  o f  n o i s e .   F o r  Reserve 1 and H a t   C r e e k  

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

s o u r c e s   a s  will p u m p h o u s e   c o n s t r u c t i o n   f o r   t h e   r e c e p t o r s   n o r t h  
o f   A s h c r o f t .   F o r   a n y   r e c e p t o r s   n e a r   H i g h w a y  1 e a s t   o f   C a c h e   C r e e k ,  
t h e   s t r i n g i n g   o f   t h e   l i n e  will n o t   c a u s e  a s i g n i f i c a n t   i n c r e a s e   i n  
t h e  YDNL p r e s e n t l y   e s t a b l i s h e d   b y   t h e   h i g h w a y   t r a f f i c .  

T h e   n o i s e   f r o m  6 9  K V  t r a n s m i s s i o n   l i n e   c o n s t r u c t i o n  i s ,  t h e r e f o r e ,  
j u d g e d   i n s i g n i f i c a n t   a n d  will n o t   b e   a n a l y z e d   f u r t h e r .  
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( d )   C o n s t r u c t i o n   B l a s t i n g   N o i s e   a n d . V i b r a t i o n  

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

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

a i r s t r i p   a n d   c r e e k   d i v e r s i o n   c a n a l .  

The   amoun ts  o f   b l a s t i n g   r e q u i r e d   a n d   t h e   t y p e s   a n d   q u a n t i t i e s   o f  
e x p l o s i v e s   t o   b e   u s e d   a r e   n o t   k n o w n   a t   t h i s   t i m e ,  s o  t h a t  a 

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

S e c t i o n   4 . 3 b ( i i i ) ] ,   t h e   c o n s t r u c t i o n   b l a s t i n g  will n o t   l i k e l y  
b e   v e r y   s i g n i f i c a n t   t o   t h e  YDNL d u e   t o   t h e   c o n s t r u c t i o n  
a c t i v i t i e s .   H o w e v e r ,   b e c a u s e   o f   t h e   s u d d e n   n a t u r e   o f   t h e  

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

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

m o n i t o r e d .   E f f o r t s   s h o u l d   b e  made t o   m i n i m i z e   b l a s t i n g   n o i s e  
a n d   v i b r a t i o n   a s  a g e n e r a l   p r a c t i c e   ( s e e ' S e c t i o n  7 . 0 ) .  
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4.3 O P E R A T I O N  N O I S E  LEVEL P R E D I C T I O N  

It h a s   b e e n   t h e   p u r p o s e   o f   t h i s   s t u d y   t o   e v a l u a t e   t h e   H a t   C r e e k  
P r o j e c t ' s   e n v i r o n m e n t a l   n o i s e   i m p a c t   a n d   h e n c e   t h e   n o i s e   l e v e l s  

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

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

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

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

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

h e a r i n g   d a m a g e   o r   s e v e r e   s t a r t l e .  It h a s   b e e n   a s s u m e d ,   b a s e d   o n  

t h e   l i t e r a t u r e  a n d   o n   t h e   e x p e r i e n c e   o f   E b a s c o ' s   n o i s e   s p e c i a l i s t  

z 4 b ,  t h a t  a r e v e r b e r a n t   n o i s e   l e v e l   o f   9 5  dBA will b e   a t t a i n e d  

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

t h e   n o i s e   e x p o s u r e   o f   w o r k e r s   i s   c o n t r o l l e d   w i t h   p e r s o n n e l   e n c l o s u r e s  
a n d   h e a r i n g   p r o t e c t i o n   d e v i c e s .  It i s  r e c o m m e n d e d ,   h o w e v e r ,   t h a t  
a g o a l   o f   9 0  dBA o r   l o w e r   b e   e s t a b l i s h e d   d u r i n g   t h e   d e t a i l e d   d e s i g n  
o f .   t h e   p l a n t .  

24a 

( a )   P l a n t   O p e r a t i o n  

T h e   p l a n t  will b e   c a p a b l e   o f   o p e r a t i n g   i n   e i t h e r   t h e   " b a s e   l o a d "  
o r   " t w o - s h i f t ' '   m o d e s .   B a s e   l o a d   w o u l d   i n v o l v e   e s s e n t i a l l y   f u l l  
t i m e   o p e r a t i o n   w h i l e   t w o - s h i f t   o p e r a t i o n   w o u l d   i n v o l v e   n i g h t l y  

6 t o  9 h o u r   i n t e r r u p t i o n s   a s   w e l l   a s   w e e k e n d   s h u t d o w n s .   H o w e v e r ,  
a t  t h i s   t i m e ,   a n   o p e r a t i n g   r e g i m e   f o r   t h e   p l a n t   h a s   n o t   b e e n  
c l e a r l y   d e f i n e d   i n   t e r m s   o f   t h e   r e l a t i v e   d u r a t i o n s   o f   e a c h  mode 

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

h e r e i n   t h a t ,   o n c e  a u n i t  comes o n  l i n e ,  it o p e r a t e s   c o n t i n u o u s l y  
f o r   t h e   l i f e   o f   t h e   p l a n t .   T h i s   t h e n   r e p r e s e n t s   t h e   w o r s t   c a s e  
s i t u a t i o n   t h a t   w o u l d   e x i s t   d u r i n g   p e a k   p r o d u c t i o n   y e a r s .  
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S i n c e  t h e  d o m i n a n t  p l a n t   n o i s e   s o u r c e s   a r e   d u p l i c a t e d  w i t h  each  
b o i l e r - t u r b i n e  u n i t ,  as e a c h   u n i t  comes o n  l i n e  t h e  p l a n t  
o p e r a t i o n   n o i s e   l e v e l  i s  e x p e c t e d  t o  i n c r e a s e  by a f a c t o r  o f  1 0  L o g l O N  3 

where N i s  t h e  number o f   o p e r a t i n g   u n i t s .   T h e r e f o r e ,  t h e  o p e r a t i o n  
n o i s e   l e v e l   w i l l   i n c r e a s e  by  3 dB when Uni t  No. 2 comes o n  l i n e  and 
w i l l   h a v e   i n c r e a s e d  by a t o t a l   o f  6 d B  r e l a t i v e  t o  n o i s e   l e v e l   o f  
a s i n g l e   u n i t ,  when a l l   f o u r  u n i t s  a r e   i n   s e r v i c e .  

P l a n t   o p e r a t i o n   n o i s e   c a n   b e   c h a r a c t e r i z e d  by e s s e n t i a l l y   s t e a d y  
n o i s e   f r o m   c o m b u s t i o n ,   p o w e r   g e n e r a t i o n   a n d   a i r   h a n d l i n g   p r o c e s s e s  
p u n c t u a t e d  by i n t e r m i t t e n t ,   h i g h - l e v e l   n o i s e s   f r o m  pressure r e l i e f  
v a l v e s  a n d  c i r c u i t   b r e a k e r s .  The c o n t r i b u t i o n s   o f  b o t h  t h e   c o n t i n u o u s  
a n d   i n t e r m i t t e n t   n o i s e   s o u r c e s   h a v e  been a c c o u n t e d  f o r  i n   o b t a i n i n g  
YONL's  f o r  p l a n t   o p e r a t i o n .  

Because t h e  d i s t a n c e   f r o m  t h e  Harry   Lake   p lan t  s i t e  t o   t h e   n e a r e s t  
c r i t i c a l   r e c e p t o r   l o c a t i o n s  o n  Reserve 1 i s   r o u g h l y  t w o  m i l e s ,  t h e  p l a n t  
can be c h a r a c t e r i z e d   a c c u r a t e l y   a s  a p o i n t   s o u r c e  o f  sound .   The re -  
f o r e ,  t h e  s p a t i a l  arrangement o f  t h e   v a r i o u s  p l a n t  n o i s e   s o u r c e s   i s  
o n l y   i m p o r t a n t  so  f a r   a s   o n e   s o u r c e  ( e . g .  t he  b o i l e r   h o u s e )   a c t s  
a s  a b a r r i e r   t o   t h e   n o i s e  o f  a n o t h e r   s o u r c e .  

( i )  S i g n i f i c a n t   C o n t i n u o u s   N o i s e   S o u r c e s  

The f o l l o w i n g   p l a n t   c o n t i n u o u s   n o i s e   s o u r c e s   w e r e   c o n s i d e r e d   a s  
b e i n g   p o t e n t i a l l y   s t r o n g   e n o u g h  t o  i n f l u e n c e   t h e   o v e r a l l  YDNL o f   t h e  
p l a n t  as p e r c e i v e d  by d i s t a n t   r e c e p t o r s .   T h e r e f o r e ,  these s o u r c e s  
w e r e   s u b j e c t e d  t o  a f u l l   q u a n t i t a t i v e   e v a l u a t i o n  o f  t h e i r   l e v e l s ,  
s p e c t r a   a n d   d i r e c t i v i t y   e f f e c t s .   T h i s   i s  n o t  t o  s a y   t h a t   a l l   t h e  
s o u r c e s   d i s c u s s e d   b e l o w  w i l l  c o n t r i b u t e   s i g n i f i c a n t l y  t o  t h e   p l a n t  
Y D N L .  T h o s e   s o u r c e s   t h a t  d o  w i l l  be d i s c u s s e d   f u r t h e r   i n   l a t e r  
s e c t i o n s .  
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A .  B o i l e r  House a n d  T u r b i n e  H a l l  Wal l s  

I n t e r i o r   N o i s e   L e v e l s  

I t  i s  n o t  p o s s i b l e  a t  t h e  p r e s e n t   s t a g e   o f   t h e  p l a n t  d e s i g n  t o  
p r e d i c t  t h e  o p e r a t i n g   n o i s e   l e v e l s   w i t h i n  t h e  b o i l e r   h o u s e   a n d  
t u r b i n e   h a l l .   T h e r e f o r e ,   i t   h a s  been c o n s e r v a t i v e l y   a s s u m e d ,  o n  
t h e   b a s i s   o f   m e a s u r e m e n t s   t a k e n  by E b a s c o   i n   e x i s t i n g   t h e r m a l   p o w e r  
p l a n t s ,  t h a t  a l e v e l   o f  95 dBA w i l l  be a t t a i n e d  t h r o u g h o u t  t h e s e  
b u i l d i n g s .   H o w e v e r ,  i t   i s  recommended t h a t  a r e v e r b e r a n t   n o i s e   l e v e l  
o f  90 dBA or  lower  be s e t   a s   d e s i g n   o b j e c t i v e   i n   o r d e r  t o  comply  with 
Worker ' s   Compensa t ion   Board   o f  B . C .  r e g u l a t i o n s  t h r o u g h o u t  most  of 
t he  p l a n t .  I t  i s   l i k e l y   t h a t   i n  some a r e a s   o f   t h e s e   b u i l d i n g s ,  t h e  
n o i s e   l e v e l s   w i l l  be g r e a t e r   t h a n   9 5  dBA b u t  i n   o t h e r ,   p o s s i b l y  
q u i t e   e x t e n s i v e   a r e a s ,   t h e   l e v e l s   w i l l  be c o n s i d e r a b l y   l e s s  t h a n  
9 5  d B & .  T h e r e f o r e ,   i t   i s   f e l t  t h a t  t h e  a s sumpt ion   o f  a 95 dBA i n c i -  
d e n t  s o u n d  l eve l  o v e r  t h e  e n t i r e   8 9 , 5 0 0  m i  ( 9 5 7 , 5 0 0   f t . $ )   o f   t h e  
c o m p l e t e d   b o i l e r  house a n d  t u r b i n e  h a l l   i s   c o n s e r v a t i v e .  The s p e c t r u m  
shape   of  t h e  i n t e r i o r   n o i s e  was t a k e n  t o  be t ha t   wh ich   wou ld   p roduce  
a t o t a l   l e v e l   o f  95 dBA w i t h   a p p r o x i m a t e l y   e q u a l   c o n t r i b u t i o n s   f r o m  
each   oc tave   band   f rom  31 .5  Hz. t o  8 k H z Z 5 .  S e e   s a m p l e   c a l c u l a t i o n  
in   Appendix C .  

Wall C o n s t r u c t i o n  

The d e s i g n   o f   t h e  e x t e r i o r  s k i n   o f  t h e  b o i l e r   h o u s e   a n d   t u r b i n e  
h a l l  has n o t  y e t  been f i n a l i z e d .  The " b a s e "   d e s i g n   a s  p r o p o s e d  
by  I n t e g - E b a s c o Z 6   i s  a s t e e l   s a n d w i c h   p a n e l   c o n s i s t i n g   o f :  
e x t e r i o r  2 2  g a u g e   g a l v a n i z e d   p a i n t e d   s t e e 1 / 3 . 8  cm ( 1 . 5  i n . )   g l a s s  
f i b r e  b o a r d  o f  26.4  k g / m 3  ( 1 . 6 5  l b . / f t . 3 )   d e n s i t y / l i g h t e r   i n t e r i o r  
s t e e l   s h e e t ,   l i k e l y  2 4  g a u g e .   T h i s  base w a l l   s e c t i o n   h a s   b e e n  
used   i n  t h e  s u b s e q u e n t   p l a n t   n o i s e   p r e d i c t i o n .  The s o u n d  t r a n s -  
m i s s i o n  l o s s  ( i . e .   t h e   r e d u c t i o n   i n   s o u n d   i n t e n s i t y   a c r o s s  t h e  
w a l l )  o f   t h i s   s p e c i f i c   w a l l   s e c t i o n  was e s t i m a t e d   u s i n g  t h e  f i e l d -  
i n c i d e n c e   m a s s l a w Z K a   a s   m a n u f a c t u r e r ' s   d a t a   w e r e n o t   a v a i l a b l e .  
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The t r a n s m i s s i o n   l o s s   v a l u e s  s o  o b t a i n e d  a t  t h e   c r i t i c a l  low 
f r e q u e n c i e s   w e r e   v e r y   c l o s e  t o  t h o s e   a v a i l a b l e   f o r  o t h e r  s i m i l a r  
w a l l   s e c t i o n s .  ( S e e  T a b l e   3 - 8  & A p p e n d i x  C ,  C a l c u l a t i o n   1 . )  
A l t e r n a t e   w a l l  s e c t i o n s  a r e  b e i n g  c o n s i d e r e d   f o r   u s e  by t h e  pro- 
j e c t   a r c h i t e c t s ,  t h e  main d i f f e r e n c e   b e i n g  i n  t h e  t h i c k n e s s   a n d  
t y p e   o f   c a v i t y   i n s u l a t i o n   m a t e r i a l .  F o r  t h e r m a l   r e a s o n s ,  a 5 . 0  

t o  6 . 4  cm. ( 2 . 0  t o  2 . 5  i n . )  U r e t h a n e - f i l l e d   w a l l  
i s  f a v o u r e d .  The e f f e c t s  on n o i s e   t r a n s m i s s i o n   o f   u s i n g  

o t h e r  t h a n  t h e  base w a l l   a r e   d i s c u s s e d  i n  S e c t i o n  7 . 1  b ( i i )  C .  

Wall Openings 

I t  i s   a n t i c i p a t e d  t h a t  equipment  
f o r   s h o r t   p e r i o d s  d u r i n g  t h e  f i n  

a c c e s s  
a1 s t a g  

d o o r s  w i l l   o n l y  be o p e n  
e s  o f   c o n s t r u c t i o n   o f  

Units 2 ,  3 and 4 a n d  d u r i n g  m a j o r   m a i n t e n a n c e   a c t i v i t i e s .   F u r t h e r -  
more, t h e  d o o r s  w i l l   o c c u p y   o n l y  a s m a l l   f r a c t i o n   o f   t h e   t o t a l  
w a l l   a r e a   o f  t h e  b u i l d i n g s  s o  t h a t  t h e i r  o p e n i n g  w i l l  n o t  s i g n i -  
f i c a n t l y   i n c r e a s e   t h e   t o t a l   s o u n d  power r a d i a t e d  by t h e   w a l l s .  
T h e r e f o r e ,   t h e   e f f e c t s   o f  open  d o o r s  a r e   n e g l e c t e d .  

O p e n i n g s   f o r  t h e  i n t a k e  a n d  d i s c h a r g e   o f   c o m b u s t i o n  a n d  v e n t i l a t i o n  
a i r  a r e  i n  a l l  c a s e s  d i r e c t l y   c o u p l e d  t o  t h e  f a n s  w h i c h  move t h e  a i r  
T h e r e f o r e ,  t h e  d o m i n a n t  n o i s e   e m i t t e d   f r o m   t h e s e   o p e n i n g s   i s  f a n  
n o i s e   w h i c h   w i l l  be d e a l t  w i t h  s e p a r a t e l y .  

S o u r c e   D i r e c t i v i t y  

B e c a u s e   o f   t h e   s h a p e   o f   t h e   b u i l d i n g  ( h a v i n g  an a s p e c t   r a t i o  o f  
a b o u t  3 t o  l ) , a  much g r e a t e r   w a l l   a r e a   w i l l   f a c e   e a s t   a n d   w e s t  
t han  n o r t h  a n d  s o u t h  a n d  hence   more   sound  wi l l   be   d i rec ted  t o  t h e  
e a s t   a n d  west ( a p p r o x i m a t e l y  3 t i m e s   a s  much sound  power o r  a 
5 d B  h i g h e r   s o u n d   p o w e r   l e v e l ) .   R a t h e r  t h a n  t r y  t o  a c c o u n t   f o r  
t h i s   e f f e c t  a t  d i s t a n t   r e c e p t o r   l o c a t i o n s , i t   h a s  been c o n s e r -  
v a t i v e l y   a s s u m e d   t h a t   t h e   h i g h e r   s o u n d   p o w e r   l e v e l   w i l l  be 
r a d i a t e d  i n  a l l   f o u r   d i r e c t i o n s .  
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B. F o r c e d  D r a f t  ( F . D . )  and  Pr imary Air ( P . A . )  Fans 

F a n  S p e c i f i c a t i o n s  a n d  Sound Power L e v e l s  

The t e s t   b l o c k   c o n d i t i o n s   f o r  t h e  m a j o r  p l a n t   f a n s   w e r e   s p e c i f i e d  
by I n t e g - E b a s c o   i n   t h e i r   J a n u a r y   1 9 7 7   p o w e r   p l a n t   c o n c e p t u a l  
d e s i g n z 7 .  These s p e c i f i c a t i o n s  were s e n t  t o  Babcock & Wilcox 
C a n a d a  L t d .  who s o l i c i t e d  s o u n d  power l e v e l   i n f o r m a t i o n   f r o m  
f i v e   m a n u f a c t u r e r s   o f  t h e  a x i a l   f l o w   f a n s   a n t i c i p a t e d   f o r  use 
i n  t h e  p l a n t z a . T h i s   d a t a   i s   s u m m a r i z e d   i n   A p p e n d i x  B .  The re  
w e r e   s u b s t a n t i a l   v a r i a t i o n s   i n  t h e  repor ' ted n o i s e  l e v e l s  of  t h e  
v a r i o u s   m a n u f a c t u r e r ' s   f a n s ;  over  30  d B  i n  t h e  some c a s e s   i n  
c r i t i c a l  l o w  f r e q u e n c y   b a n d s .  

T o  p r o v i d e  a check  o n  t h e  m a n u f a c t u r e r ' s   d a t a ,  a n  e m p i r i c a l   f a n  
n o i s e  model  from t h e   l i t e r a t u r e Z g  was a p p l i e d .  The n o i s e   l e v e l s  
p r e d i c t e d  by t h e  model g e n e r a l l y   w e r e   w e l l  w i t h i n  t h e   s c a t t e r  o f  
t h e   m a n u f a c t u r e r ' s   d a t a   e x c e p t  a t  500  and 1000 Hz where t h e  
m o d e l ' s   v a l u e s   w e r e   a t   t h e  low  end  of t h e  s c a t t e r   r a n g e .  The 
i n i t i a l   e v a l u a t i o n   o f   t h e  p l a n t  n o i s e   i m p a c t  h a s  been made u s i n g  
t h e  worst c a s e   f a n   n o i s e   l e v e l s   s i n c e   i t   i s  n o t  now k n o w n  w h i c h  
m a n u f a c t u r e r ' s   f a n s   w i l l  be  s e l e c t e d .  
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1 

Each p l a n t  
w a l l   o f  i t  

Fan N o i s e   L e v e l s   E m i t t e d   f r o m   t h e   P l a n t  

u n i t  w i l l  have  a f a n  room l o c a t e d   a g a i n s t  t h e  e a s t  
s b o i l e r   h o u s e   a n d   c o n t a i n i n g  two 

f a n s   a n d  two p r imary  a i r  (P .A . )  f a n s .  The 
of  b o t h  t h e  F .D.and   P .A. fans   wi l l   be  d u c t e d  
b o i l e r   h o u s e a n d   t o   t h e   b o i l e r s   r e s p e c t i v e l y  

f o r c e d   d r a f  
i n t a k e s   a n d  

t o   t h e  t o p  
w i t h  a min 

d u c t   t h i c k n e s s  o f  6 m m  ( 0 . 2 5  i n ) .  F r e s h   a i r   w i l l  be a 
f l o w   i n t o   t h e   b o i l e r   h o u s e  t h r o u g h  g r o u n d - l e v e l   i n t a k e  

i 
1 

t (F.C.) 
d i s c h a r g e s  
o f   t h e  
m u m  s t e e l  
lowed t o  
l o u v r e s   s e t  

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

F a n  c a s i n g - r a d i a t e d  s o u n d  p o w e r   l e v e l s   w e r e   s u p p l i e d   e x p l i c i t l y  
by one   f an   manufac tu re r   (Novenco)   and  the  d i f f e r e n c e s   b e t w e e n  
t h e s e  l e v e l s  and  Novenco 's  f a n  i n l e t   s o u n d   p o w e r  l e v e l s  were 
used a s   s t a n d a r d   c o r r e c t i o n   f a c t o r s  t o  a p p r o x i m a t e   c a s i n g   r a d i a t e d  
l e v e l s   f o r   t h e  o ther  m a n u f a c t u r e r ' s  f a n s  f r o m   t h e i r   i n l e t   l e v e l s .  

The c a s i n g - r a d i a t e d  s o u n d  p o w e r   l e v e l s  from t h e   f o u r   f a n s   t o  be 
housed i n  e ach   f an  room were   combined   and   the   fan   sound power l e a v i n g  
t h e  b o i l e r   h o u s e   t h r o u g h   t h e   a i r   i n t a k e   l o u v r e s  was c a l c u l a t e d .  I n  
t h i s   c a l c u l a t i o n  t h e  f a n  room w a l l s   a n d   c e i l i n g s   w e r e   a s s u m e d   t o  be 
c o n s t r u c t e d  o f  1 0  cm. ( 4  i n . )  i n s u l a t e d  s t e e l   s a n d w i c h   p a n e l s   w i t h  
p e r f o r a t e d   i n n e r   f a c i n g s t o   p r o m o t e   s o u n d   a b s o r p t i o n 3 ' .  The t o t a l  
sound   power   l eve l   r ad ia t ed  t o  t h e  env i ronmen t  by t h e  e i g h t  F. D.and 
e i g h t  P.A.  f a n s  i n  t h e  e n t i r e   p l a n t  i s  t h e n  6 d B  g r e a t e r   t h a n   t h e  
l e v e l   c a l c u l a t e d   f o r   o n e   f a n   r o o m .  
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Fan N o i s e   O i r e c t i v i t r  

Because t h e  v e n t i l a t i o n  a i r  i n t a k e   l o u v r e s   w i l l   a l l   b e   l o c a t e d  o n  
t h e   e a s t   s i d e  o f  t h e  b o i l e r  house,  t h e r e   w i l l  be s u b s t a n t i a l   s h i e l d -  
i n g   f r o m   f a n   n o i s e   f o r   r e c e p t o r s   l o c a t e d  t o  t h e  west o f   t h e   p l a n t .  
The s h i e l d i n g  t o  be p r o v i d e d  by t h e  b o i l e r   h o u s e  was c a l c u l a t e d  
u s i n g  t h e  m o d i f i e d   F r e s n e l   d i f f r a c t i o n   t h e o r y   d i s c u s s e d   i n   S e c t i o n  
4 . 1  F ( v ) .  While t h e r e  w i l l  be some i n t e r f e r e n c e   w i t h  t h e  f r e e -  
p r o p a g a t i o n   o f  t he  Fan n o i s e   t o  t he  e a s t  d u e  t o  t h e  p r e s e n c e   o f  t h e  
p r e c i p i t a t o r s ,   t h e   c r i t i c a l  l o w  f r e q u e n c y   s o u n d   w i l l   p a s s  between 
t h e  p r e c i p i t a t o r s   w i t h   n e g l i g i b l e   l o s s   i n   i n t e n s i t y .  

C .  Induced O r a f t  ( 1 . 0 . )  F a n s  

F a n  S p e c i f i c a t i o n s   a n d  S o u n d  Power  Levels  

The t e s t  b l o c k   c o n d i t i o n s   a n d   m a n u f a c t u r e r ’ s  s o u n d  power l e v e l  d a t a  
were o b t a i n e d   f o r  t h e  i n d u c e d   d r a f t  ( I . D J  f a n s   a s   t h e y  were f o r  t h e  
F.D.and  P.A.fans.  

Fan Noise   Levels  Emi t ted  f rom  S tack  

The I . 0 . f a n s  ( t w o  p e r   u n i t )   w i l l  be   l oca t ed   downs t r eam  o f  t h e  p r e c i -  
p i t a t o r s   a n d   w i l l   d i s c h a r g e   b o i l e r   e x h a u s t   g a s e s   i n t o  t h e  366 m 
(1200 f t . )  s t a c k .  The d u c t s   f r o m   t h e   f a n s  t o  t h e   s t a c k   w i l l   h a v e  
a m i n i m u m  t h i c k n e s s   o f  6 m m  ( 0 . 2 5  i n . )  a n d  w i l l  be i n s u l a t e d  w i t h  
10 cm. ( 4  i n . )  f i b r e g l a s s   a n d   l a g g e d 3 1 .   I n   e s t i m a t i n g   t h e   c a s i n g -  
r a d i a t e d   n o i s e   f r o m   t h e  1 - 0  f a n s ,  i t  was  assumed t h a t  t h e   f a n s  a n d  
d u c t s   w i l l   b e   l a g g e d   w i t h  a n  i m p e r v i o u s   m a t e r i a l  w i t h  a minimum s u r -  
f a c e   d e n s i t y   o f  2 . 4 4  kg/mZ ( 0 . 5  l b / f t . 2 )  
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* 

I n   c a l c u l a t i n g  
f r o m   t h e   s t a c k ,  

1 .  t h e   r e  

2 .  t h e  wa 

t h e   I . D . f a n   d i s c h a r g e   n o i s e   l e v e l s   w h i c h  will emerge  
t h e   f o l l o w i n g   s o u n d   a t t e n u a t i n g   f a c t o r s   w e r e   a p p l i e d ;  

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

11 a b s o r p t i o n   o f   t h e   f l u e s  i n  t h e   s t a c k .  

3 .  t h e   a t m o s p h e r i c   a b s o r p t i o n   o v e r   t h e  3 6 6  m. ( 1 2 0 0  f t . )  
h e i g h t   o f   t h e   s t a c k .  

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

S t a c k  (I.D. F a n )   N o i s e   D i r e c t i v i t y  

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

t o p ,   t h e   c o n c r e t e   s t a c k  will h a v e   a n   i n s i d e   d i a m e t e r   o f  2 0 . 8  m 
( 6 8 . 3  f t . )   a n d  will c o n t a i n   f o u r  7 m ( 2 3  f t . )   d i a m e t e r   s t e e l   f l u e s ;  
o n e   f o r   e a c h  I.D. f a n .  

I.D. f a n   n o i s e   f r o m   t h e   s t a c k  will b e   r a d i a t e d   u n i f o r m l y  i n  t h e  

h o r i z o n t a l   p l a n e ,   b u t  will s h o w   c o n s i d e r a b l e   d i r e c t i v i t y   i n   t h e  
v e r t i c a l   p l a n e ;   i . e .   s o u n d  will b e   r a d i a t e d   m o r e   s t r o n g l y   u p w a r d s  

t h a n   d o w n w a r d s   t o w a r d s   t h e   g r o u n d .   T h i s   e f f e c t  will b e   m o r e   p r o -  
n o u n c e d  a t  h i g h   f r e q u e n c i e s   t h a n  a t  l o w   o n e s .   I n   o r d e r   t o   q u a n t i f y  

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

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

1 .   C o n s i d e r   t h a t ,   a f t e r   t r a v e l i n g   u p   t h e   g r e a t   l e n g t h   o f  
t h e   l a r g e   f l u e s ,   a l l   s o u n d   w a v e s  will b e   m o v i n g   p a r a l l e l  
t o   t h e   a x e s   o f   t h e   f l u e s .   T h e  rim o f   e a c h   f l u e  will 
t h e n   a c t   a s  a r i g i d ,   s t r a i g h t   b a r r i e r   t o   t h e   e m e r g i n g  

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

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

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

i n   S e c t i o n   4 . 1  f ( v ) .   T h i s   d i r e c t i v i t y   m o d e l  i s  m o r e  
a c c u r a t e   a t   h i g h   f r e q u e n c i e s   t h a n   a t   l o w e r   o n e s .  

2 .   C o n s i d e r   t h a t   t h e   t o p   o f   e a c h   f l u e   a c t s   l i k e  a p l a n e  
p i s t o n   r a d i a t o r   ( s o m e w h a t   l i k e  a l o u d s p e a k e r   d i a p h r a g m )  
s o  t h a t   o v e r   t h e   e n t i r e   a r e a   o f   t h e   f l u e   o p e n i n g ,   t h e  
s o u n d  i s  r a d i a t e d   i n   p h a s e .   T h e   d i r e c t i v i t y   o f   s u c h  
a s o u n d   s o u r c e   c a n   t h e n   b e   p r e d i c t e d   f r o m   t h e   t h e o r y  
o f   r a d i a t i o n   f r o m  a v i b r a t i n g   p i s t o n   s e t   i n  a r i g i d  

s p h e r e 7 I a .   T h i s   m o d e l  i s  m o r e   a c c u r a t e   a t   l o w   f r e q u e n c i e s  
t h a n   a t   h i g h e r   o n e s .  

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

0 .   T r a n s f o r m e r s  

T r a n s f o r m e r s   S p e c i f i c a t i o n s   a n d   N o i s e   L e v e l s  

Each 5 0 0  M W  g e n e r a t i n g   u n i t  will h a v e   t h r e e   s i n g l e   p h a s e   t r a n s -  
f o r m e r s   w i t h  a r a t e d   c a p a c i t y   o f  200 M V A  a t  500 K V .  M e a s u r e -  
m e n t s   w e r e   m a d e   o f   t h e   n o i s e   l e v e l s   f r o m  a g r o u p   o f   t h r e e  
t r a n s f o r m e r s  a t  P a c i f i c   P o w e r   a n d   L i g h t ' s   C e n t r a l i a   P o w e r  

P l a n t .   T h e s e   t r a n s f o r m e r s   h a d  a r a t e d   c a p a c i t y   o f   2 4 3  M V A  a t  
500 K V .  T h e   n o i s e   l e v e l   d a t a   o b t a i n e d   f r o m   C e n t r a l i a  i s ,  t h e r e -  
f o r e ,   e x p e c t e d   t o   p r o v i d e  a c o n s e r v a t i v e   e s t i m a t e   o f   t h e  H a t  
C r e e k   t r a n s f o r m e r   n o i s e   a n d  was u s e d   d i r e c t l y .   S e e   A p p e n d i x  B 
f o r  o c t a v e   b a n d   d a t a .   T h e   H a t   C r e e k   t r a n s f o r m e r s  will b e   e n c l o s e d  

w i t h   e i t h e r  a l o w   b a n k   w a l l ( f o r   o i l   c o n t a i n m e n t )   o r   f i r e   w a l l s .   T h e y  

will n o t   b e   e n c l o s e d   t o   t h e i r   f u l l   h e i g h t   o n   a l l   s i d e s " .   T h e r e f o r e ,  
no s h i e l d i n g   o f   t r a n s f o r m e r   n o i s e   h a s   b e e n   a s s u m e d .  
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S o u r c e   D i r e c t i v i t y  

The t r a n s f o r m e r s   a r e  t o  be l o c a t e d  j u s t  beyond  the   wes t  w a l l  of 
t he  t u r b i n e   h a l l .   T h e r e f o r e ,  t h e  t u r b i n e   h a l l  a n d  b o i l e r   h o u s e  
w i l l   p r o v i d e   v e r y   s u b s t a n t i a l   s h i e l d i n g   o f   t r a n s f o r m e r   n o i s e   f o r  
r e c e p t o r s  e a s t   o f  t h e  p l a n t .  To t h e  west ,  o n l y  t h e  s w i t c h y a r d  
wil l   be   beyond the  t r a n s f o r m e r s ,  s o  t h a t  no s h i e l d i n g   w i l l   o c c u r  
i n  t h a t  d i r e c t i o n .  The C e n t r a l i a   t r a n s f o r m e r s   w e r e   s i m i l a r l y  
l o c a t e d   a g a i n s t   t h e i r  main p l a n t   b u i l d i n g  a n d  h e n c e   a n y   r e f l e c t i o n  
e f f e c t s   a r e   a c c o u n t e d   f o r   i n  t h e  n o i s e   l e v e l s   a d o p t e d   f o r   t h e   H a t  
C r e e k   t r a n s f o r m e r s .  

I n t e g   e n g i n e e r s   h a v e   i n d i c a t e d   t h a t   t h e   H a t   C r e e k   t r a n s f o r m e r s  may 
be e n c l o s e d  o n  a l l   s i d e s  3 u t  n o t  o n  t o p .  H o w e v e r ,   i n   t h i s   a n a -  
l y s i s ,  n o  e n c l o s u r e   i s   a s s u m e d .  

E .  Cool ing  Towers  

C o o l i n g  Tower S p e c i f i c a t i o n s   a n d   N o i s e   L e v e l s  

The p r e f e r r e d   p l a n t   d e s i g n   c a l l s   f o r  two 116 .5  m ( 3 8 2   f t . )   h y p e r -  
b o l i c   ( n a t u r a l   d r a f t )   c o o l i n g  towers e a c h  wi th  a c i r c u l a t i n g  
w a t e r   f l o w   o f   2 0 , 2 0 0   l i t r e / s e c .   ( 3 2 0 , 0 0 0  US g p r n ) .  S e v e r a l   s e m i -  
empir ica l   models   have   been   deve loped  t o  p e r m i t   e s t i m a t i o n   o f  
n a t u r a l   d r a f t   c o o l i n g   t o w e r   n o i s e .  A r e c e n t   p a p e r 3 3   h a s  shown 
t h a t   s a t i s f a c t o r y   a g r e e m e n t   w i t h   m e a s u r e d   d a t a   c a n  be o b t a i n e d  
from a model  which p r e d i c t s  t h e  n e a r - f i e l d   n o i s e   l e v e l  ( d B A )  o n  
t h e   b a s i s   o f   w a t e r   f l o w   r a t e   a l o n e .   T h i s  model  has  been  used t o  
p r e d i c t   t h e   s t e a d y ,   A - w e i s h t e d   n o i s e   l e v e l   f r o m   t h e   H a t   C r e e k  
c o o l i n g   t o w e r s  which a re   a s sumed  t o  be o f   t h e   c o u n t e r f l o w  t y p e .  
The s p e c t r u m   o f   c o o l i n g  tower n o i s e  was based o n  t he   compi l ed  
measured d a t a  of  severa l  i n v e s t i g a t o r s   p r e s e n t e d   i n   t h e   a b o v e -  
ment ioned   paper  ( s e e  Appendix C ) .  
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S o u r c e   D i r e c t i v i t y  - 
The n o i s e   f r o m   h y p e r b o l i c   c o o l i n g   t o w e r s   i s   u n i f o r m   i n  t h e  h o r i z o n -  
t a l   p l a n e  a n d  i t  emerges   main ly   f rom  the   base   o f   the   towers   where  I 

t h e   c o o l   a i r   e n t e r s   a n d   t h e  water  d r o p l e t s   i m p i n g e  o n  t h e  f i l l  
m a t e r i a l   a n d   w a t e r   b a s i n .  As t h e   t o w e r s   a r e  now planned  t o  be 
l o c a t e d  t o  t h e  s o u t h  o f   t h e   b o i l e r   h o u s e ,   t h e r e   w i l l  be  some 
s h i e l d i n g   o f   c o o l i n g   t o w e r   n o i s e  f o r  r e c e p t o r s  t o  t h e  n o r t h  o f   t h e  
p l a n t  b u t  t h i s   h a s   b e e n   n e g l e c t e d   i n  t he  p r e s e n t   a n a l y s i s .  

.I 

II 

.r 

F ,  Ash Disposal   Schemes 

W 

Base P l a n t  Scheme 

The b a s e   p l a t e s c h e m e   f o r  a s h  d i s p o s a l   c a l l s   f o r  t h e  p i p i n g   o f  b o t h  
bo t tom  and   f l y   a sh  i n  s l u r r y   f o r m  t o  an  Upper   Medicine  Creek  disposal  
a r e a .  The no i se   p roduced  by th i s   s cheme   wou ld  be i n s i g n i f i c a n t .  e 

I 

A l t e r n a t e  Scheme 1 

Bottom  ash w o u l d  be s l u i c e d   t o  a s e p a r a t e   d i s p o s a l   a r e a   n e a r   H a r r y  
L a k e .   B e c a u s e   o f   t h e   l i m i t e d   c a p a c i t y   o f   t h i s   d i s p o s a l   a r e a ,  some 
of   the   bo t tom  ash  may have t o  be   t rucked  t o  t h e   m i n e   a r e a   f o r  
a l t e r n a t e   u s e  o r  d i s p o s a l .  The d u r a t i o n  a n d  s c a l e   o f   t h i s   p o s s i b l e  
o p e r a t i o n   a r e  n o t  now k n o w n ,  however ,  s o  t h a t  t r u c k i n g   n o i s e   e s t i -  
ma tes   canno t   be   made .   Ce r t a in ly   once   t he   a sh   t rucks   approach   t he  
m i n e ,   t h e i r   n o i s e   w i l l  be i n s i g n i f i c a n t   c o m p a r e d   to^ t h e  t o t a l  
i n in ing   no i se .  

A l t e r n a t e  Scheme 2 

This  scheme c a l l s  f o r   t h e   b o t t o m  ash  t o  be e i t h e r   d e w a t e r e d  a t  t h e  
p l a n t  a n d  conveyed t o  a d i s p o s a l   a r e a  n e a r  Harry L a k e ,  o r  t o  be 
s l u i c e d  t o  a d e w a t e r i n g  p o n d  near   Harry  Lake a n d  t h e n   t r u c k e d  t o  a 
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p e r m a n e n t   d r y   d i s p o s a l   a r e a   n e a r b y .   A c c o r d i n g   t o   I n t e g - E b a s c o  

e n g i n e e r s ' " ,   t h i s   l a t t e r   v a r i a t i o n   w o u l d   r e q u i r e   f o u r  1 0 0  t o n  
t r u c k s   o p e r a t i n g   c o n t i n u o u s l y   o v e r  a 5 o r  6 d a y   w e e k .  I f  a f r o n t -  

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

e x p e r i e n c e d   b y   r e c e p t o r s   t o  t h e  w e s t   b y  2 t o  3 dB u n d e r   c o n s e r v a t i v e ,  
n o - w i n d - a t t e n u a t i o n   c o n d i t i o n s .  

( i i )   O t h e r   C o n t i n u o u s   P l a n t   N o i s e   S o u r c e s  

The f o l l o w i n g   p l a n t   n o i s e   s o u r c e s   w e r e   i d e n t i f i e d   b u t   f o r   v a r i o u s  
r e a s o n s   w e r e   n o t   c o n s i d e r e d   t o   h a v e   t h e   p o t e n t i a l   o f   b e i n g   s i g n i -  
f i c a n t   t o   t h e   o v e r a l l   p l a n t  YDNL. T h e y   w e r e ,   t h e r e f o r e ,   s u b j e c t e d  
o n l y   t o   l e s s   r i g o r o u s   q u a n t i t a t i v e   o r   p u r e l y   q u a l i t a t i v e   e v a -  

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

A .  P r e c i p i t a t o r   R a p p e r s  

P r e c i p i t a t o r   r a p p e r s   a r e   d e v i c e s   w h i c h   p e r i o d i c a l l y   j a r   t h e  

p r e c i p i t a t o r s   t o   l o o s e n   m a t e r i a l   e x t r a c t e d   f r o m   t h e   b o i l e r  
e x h a u s t   g a s e s .   W i t h   a l l  8 p r e c i p i t a t o r s   o p e r a t i n g ,   t h e   r e s u l t -  

i n g   n o i s e   i s   q u a s i - c o n t i n u o u s   i n   n a t u r e .  I t  i s  a s s u m e d   t h a t  
t h e   r a p p e r   m e c h a n i s m s  will b e   e n c l o s e d ,   f o r   b o t h   w e a t h e r   p r o  

t e c t i o n   a n d   n o i s e   r e a s o n s 3 "  , w i t h   m e d i u m   g a u g e   s h e e t   m e t a l  
l i n e d   w i t h  a t h e r m a l - a c o u s t i c   i n s u l a t i o n .   I n   t h i s   c a s e ,   t h e  

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

- 

i s e .  
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B .  V e n t i l a t i o n   F a n s  

T h e r e  will b e  a s i n g l e   c e n t r i f u g a l   v e n t i l a t i o n   f a n   o p e r a t i n g   a t  
2 3 6  m s / s e c .  (500 ,000  c f m )   a n d   f r o m  0 . 5  t o   1 . 2   k P a   ( 2   t o  5 i n .   w . g . )  

s t a t i c   p r e s s u r e   f o r   e a c h   T h e   f a n   r o o m s  will b e   l o c a t e d   o n  
t h e   w e s t   s i d e   o f   t h e   t u r b i n e   h a l l   a n d  will b e   c o n s t r u c t e d   s i m i l a r l y  
t o   t h e  F. 3. a n d  P. A. f a n   r o o m s .   T h e   s o u n d   p o w e r   l e v e l s   t o   b e   g e n e r a t e d  

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

l i t e r a t u r e 3 '  U p o n   c o n v e r t i n g   t h e s e   p o w e r   l e v e l s   t o   n o i s e   l e v e l s  
o u t s i d e   t h e   f a n   r o o m   i n t a k e s ,   t h e   v e n t i l a t i o n   f a n s   w e r e   s e e n   t o   b e  

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

C .  C o o l i n g   T o w e r   a n d   M a k e - u p   W a t e r  Pumps 

E a c h   c o o l i n g   t o w e r  will b e   s u p p l i e d   b y  a 3 . 7 3  mW (5000  h . p . )  
p u m p .   T h r e e   0 . 7 4 6  mW ( 1 0 0 0   h . p . )   f i r e   p r o t e c t i o n   a n d   m a k e - u p  
wa te r   pumps  wil'l b e   l o c a t e d  a t  t h e   r e s e r v o i r .   B o t h   t y p e s   o f  
pumps will b e   f u l l y   e n c l o s e d   i n   p u m p h o u s e s 3 ' a n d ,   t h e r e f o r e ,   a r e  

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

D. C o a l   C o n v e y o r s   a n d   T r a n s f e r   P o i n t s  

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

r e a s o n s .   A l s o ,   w e l l - m a i n t a i n e d   b e l t   c o n v e y o r   s y s t e m s   a r e   n o t  
i n h e r e n t l y   n o i s y .   T h e r e f o r e ,   t h e y   a r e   n o t   c o n s i d e r e d   a s   s i g n i -  

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

E .  C o a l   S t o r a g e   a n d   R e c l a i m i n g   F a c i l i t i e s  a t  t h e   P l a n t  

The p o s s i b i l i t y   o f  a c o a l   s t o r a g e   a r e a   a t   t h e   p l a n t   e x i s t s .   H o w e v e r ,  
b a s e d   o n   m e a s u r e m e n t s   t a k e n   b y   t h e   c o n s u l t a n t s   a t   R o b e r t ' s   B a n k   c o a l  
t e r m i n a l ,   t h i s   o p e r a t i o n   w o u l d   n o t   b e  a s i g n i f i c a n t   p l a n t   n o i s e  
s o u r c e   [ s e e   S e c t i o n   4 . 3 b ( i ) C ] .  
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( i i i )   S i g n i f i c a n t   I n t e r m i t t e n t   P l a n t   N o i s e   S o u r c e s  

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

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

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

i n t e r m i t t e n t   n o i s e s   w h i c h   a r e   t r u l y   i m p u l s i v e   ( t y p i c a l l y   l e s s   t h a n  
1 .0  s e c .   d u r a t i o n )  will d e p e n d   o n   t h e i r  I f  t h e   p e a k   l e v e l  

o f   t h e   i m p u l s e   a t  a g i v e n   r e c e p t o r   l o c a t i o n   i s   g r e a t e r   t h a n  1 0 5  dB, 

t h e   C - w e i g h t i n g   h a s  been a p p l i e d ,  i f  i t  i s   l e s s   t h a n  1 0 5  dB, t h e  

u s u a l   A - w e i g h t i n g  has  been  used. I n   e i t h e r   c a s e ,   t h e   r e s u l t i n g  
i n t e r m i t t e n t   n o i s e   c o n t r i b u t i o n s   f o r  a g i v e n   y e a r   h a v e   b e e n   a d d e d  
t o   t h o s e  o f  t h e   c o n t i n u o u s   n o i s e   s o u r c e s   i n   c o m p u t i n g   t h e   t o t a l  

YONL. 

A .  E l e c t r o m a t i c   R e l i e f   V a l v e s  

E a c h ‘ u n i t   b o i l e r  will b e   f i t t e d   w i t h   t w o   e l e c t r o m a t i c   r e l i e f   v a l v e s  
w h i c h  will b e   d e s i g n e d   t o   o p e n   w h e n   b o i l e r   p r e s s u r e   e x c e e d s   t h e  
n o r m a l   o p e r a t i n g   l e v e l   a n d   r e l e a s e   s t e a m  t o  t h e   a t m o s p h e r e .   T h e  
f r e q u e n c y  o f  s u c h   s t e a m   v e n t i n g s   c a n n o t   b e   p r e d i c t e d   a c c u r a t e l y   b u t  
b a s e d   o n   t h e   e x p e r i e n c e   o f   E b a s c o   S e r v i c e s   I n c .  New Y o r k ,   w i t h  a 

v a l v e   s e t t i n g   o f   3 4 5   t o   4 8 0   k P a  (50 t o  70 p s i )   a b o v e   o p e r a t i n g  
p r e s s u r e ,   t h e   l i k e l y   f r e q u e n c y  i s  a b o u t   f o u r   t i m e s   p e r  !’ear p e r  

u n i t  or a t o t a l   o f  1 6  v e n t i n g s   p e r   y e a r   f o r   t h e   p l a n t ” .   T h i s  
f i g u r e   d o e s   n o t   a n t i c i p a t e   t h e   v e n t i n g   o f   s t e a m   a s  a r e g u l a r   p a r t  

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

r a n d o m ,   i . e .   e q u a l   l i k e l i h o o d   o f   d a y   a n d   n i g h t t i m e   v e n t i n g ,   a n d  

h a v e   a n   a v e r a g e   d u r a t i o n   o f  1 5  s. 
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V a l v e   S p e c i f i c a t i o n s   a n d   N o i s e   L e v e l s  

T h e   s t e a m   c o n d i t i o n s   ( m a x i m u m   t e m p e r a t u r e   a n d   p r e s s u r e )   u p s t r e a m  
o f   t h e   v a l v e s   a n d   t h e   v a l v e   s i z e   w e r e   o b t a i n e d   f r o m   E b a s c o ,  

T o r o n t o   O f f i c e  41. T h e   s o u n d   p o w e r   l e v e l   t o   b e   c r e a t e d   b y   t h e  
e s c a p i n g   s t e a m  was p r e d i c t e d   u s i n g  a s e m i - e m p i r i c a l   m o d e l   w h i c h  

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

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

v a l v e   f l o w   a r e a  . 42 

S o u r c e   D i r e c t i v i t y  

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

h o u s e  r o o f  a n d  will b e   d i r e c t e d   ~ e r t i c a l l y ~ ~ .   T h e r e  will, 
t h e r e f o r e ,   b e  some p r e f e r e n t i a l   s o u n d   r a d i a t i o n   i n t o   t h e   u p w a r d  
h e m i s p h e r e ,   h o w e v e r ,   t h i s   h a s   b e e n   n e g l e c t e d   i n   C a l c u l a t i n g  

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

s h i e l d i n g   f o r   g r o u n d   l e v e l   r e c e p t o r s  i n  m o s t ,  i f  n o t  all d i r e c t i o n s  
( d e p e n d i n g   u p o n   e x a c t   d i s c h a r g e   p o s i t i o n s   o n   t h e   r o o f ) .  

B .  Ci r c u  

A t  f u l l   c a p a c i t y ,   t h e  p 
b l a s t   c i r c u i t   b r e a k e r s .  

it B r e a k e r s  

l a n t  will h a v e   1 4   t h r e e - p o l e ,  500 kV air- 
T h e y   a r e   t o   b e  C G E  t y p e  AT o r   e q u i v a l e n t .  

I n t e g - E b a s c o   e s t i m a t e s   t h a t   6 0 , 0 0 0   o p e r a t i o n s   o f   t w o   b r e a k e r s  
s i m u l t a n e o u s l y  will o c c u r   d u r i n g   t h e  3 5  y e a r   l i f e   o f   t h e   p l a n t  

o r   r o u g h l y  1 7 2 0  o p e r a t i o n s   p e r  y e a r .  

45  

S p e c i f i c a t i o n s   a n d   N o i s e   L e v e l s  

N o i s e   l e v e l   d a t a  was n o t   a v a i l a b l e   f r o m  C G E  s o  t h a t   d a t a   f r o m  a 
r e c e n t  I E E E  p a p e r 4 6   f o r  a 400  kV p r e s s u r i z e d - h e a d ,   a i r - b l a s t   c i r c u i t  

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

1 6 0  dB p e a k   l i n e a r   a t   1 5  m ( 5 0  f t . ) .   T h i s   l e v e l  i s  r o u g h l y   1 8  dB 
h i g h e r   t h a n   t h a t   m e a s u r e d   r e c e n t l y  a t  B . C .  H y d r o ' s   M i c a   C r e e k  
i n s t a l l a t i o n   o f   B r o w n - B o v e r i   5 0 0  kV b r e a k e r s   a n d  i s  t h e r e f o r e  
f e l t   t o   b e   c o n s e r v a t i v e .   T h e   f r e q u e n c y   s p e c t r u m  o f  c i r c u i t  
b r e a k e r   n o i s e   a s s u m e d  i s  g i v e n   i n   A p p e n d i x  B ,  T a b l e   8 - 6 .  
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F o r   t h e   p u r p o s e   o f   c a l c u l a t i n g   t h e   c o n t r i b u t i o n   o f   c i r c u i t  
b r e a k e r   n o i s e   t o   t o t a l  YDNL a t   r e c e p t o r   l o c a t i o n s ,  i t  was 
c o n s e r v a t i v e l y   a s s u m e d   t h a t   t h e   d u r a t i o n   o f   t h e   b r e a k e r   i m p u l s e  
n o i s e   b e t w e e n   t h e   1 0  dB  down p o i n t s   i s   1 0 0  ms. It was a l s o  

a s s u m e d   t h a t   t h e   b r e a k e r   o p e r a t i o n s   w o u l d   b e   e q u a l l y   p r o b a b l e  
a t   n i g h t   a s   i n   t h e   d a y t i m e .  

S o u r c e   D i r e c t i v i t l  

C i r c u i t   b r e a k e r   n o i s e  will b e   e s s e n t i a l l y   o m n i d i r e c t i o n a l .  
H o w e v e r ,   t h e   b o i l e r   h o u s e  will p r o v i d e  some s h i e l d i n g   f o r   r e c e p -  
t o r s   l o c a t e d   d i r e c t l y   e a s t   o f   t h e   p l a n t .  

( i v )   O t h e r   I n t e r m i t t e n t   P l a n t   N o i s e   S o u r c e s  

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

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

A .  D i s c o n n e c t   S w i t c h e s  

T h e   s w i t c h y a r d  will c o n t a i n  2 8  d i s c o n n e c t   s w i t c h e s  - 1 4   m a n u a l l y  
a n d  1 4  m o t o r  o p e r a t e d  - I T E  T Y P E  TTR 7 0  C o r  e q u i v a l e n t .   T h e s e  
s w i t c h e s   d o   n o t   o p e r a t e   o n   t h e   a i r - b l a s t   p r i n c i p a l   a n d ,   t h e r e -  

f o r e ,   a r e   n o t   c o n s i d e r e d   t o   b e   s i g n i f i c a n t   n o i s e   s o u r c e s .  
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B. P l a n t  Pub 

T h e   p l a n t   p u b l i c   a d d r e s s   ( P  
p l a n t   v i c i n i t y   p l u s   o n e  sma 

l i c   A d d r e s s   S y s t e m  

i a t e  . A . )  s y s t e m  will c o v e r   t h e   i m m e d  
1 1   a r e a   o f   e a c h   o f   t h e   f o l l o w i n g  

l o c a t i o n s :   a s h   d u m p s ,   m a k e - u p   w a t e r   p u m p h o u s e   a t   t h e   p l a n t  
r e s e r v o i r ,   c o o l i n g   t o w e r   p u m p h o u s e ,   a n d   p l a n t   c o a l   s t o c k p i l e 4 ' .  
I n   s i t u a t i o n s   w h e r e   r e s i d e n c e s   a r e   l o c a t e d   n e a r  a p l a n t   i n  a 

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

I n   t h e   p r e s e n t   s i t u a t i o n ,   w h e r e   t h e   n e a r e s t   r e s i d e n c e   i s   o v e r  
3 . 2  km ( 2  m i l e s )   f r o m   t h e   p l a n t ,   t h e   p l a n t  P . A .  s y s t e m  i s  n o t  

l i k e l y   t o   b e  a s o u r c e   o f   a n n o y a n c e   t o   r e s i d e n t s .   H o w e v e r ,  
e f f o r t s   s h o u l d   b e  made i n   t h e   d e s i g n   o f   t h e  P . A .  s y s t e m   t o   r e s -  

t r i c t  i t s  c o v e r a g e  t o  t h o s e  a r e a s  w h e r e  i t  i s  r e q u i r e d  ( s e e  
S e c t i o n  7 . 0 ) .  

( b )   M i n e   O p e r a t i o n  

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

f a c i l i t i e s   a n d   w a s t e   d u m p s )   c a n   b e   c o n s i d e r e d  a s  a q u a s i - c o n t i n u o u s  

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

o f  a l l   n o i s e   s o u r c e s  will r e m a i n   r e l a t i v e l y   c o n s t a n t ,  2 4  h o u r s  
p e r   d a y ,  7 d a y s   p e r   w e e k .   T h i s   q u a s i - c o n t i n u o u s   n o i s e  will b e  

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

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

u s e d   d u r i n g   t h e   v a r i o u s   s t a g e s   o f   m i n e   o p e r a t i o n   w e r e   o b t a i n e d   f r o m  
T a b l e   1 4   " S c h e d u l e   o f   M o b i l e   M i n i n g   E q u i p m e n t   R e q u i r e m e n t s "   i n  
B.C. H y d r o   M i n i n g   D e p a r t m e n t ' s   H a t   C r e e k   M i n i n g   P r o j e c t   E n g i n e e r i n g  
D e s c r i p t i o n   f o r   E n v i r o n m e n t a l   R e p o r t .  
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U s a g e   f a c t o r s  fo r  ma jo r   t ypes   o f   mob i l e  m i n i n g  equipment   were 
e s t i m a t e d  i n  the   above   Hydro  m i n i n g  d e s c r i p t i o n   ( S e c t i o n   4 . 4 ~ )  
based on mean h a u l a g e   d i s t a n c e s   a n d   v e h i c l e   s p e e d s   a n d  a g e n e r a l  
a v a i l a b i l i t y   f a c t o r  o f  7 5 %  was  assumed f o r  such  equ 

T h e n o i s e   l e v e l  d a t a  f o r   m o b i l e   m i n i n g   e q u i p m e n t  was 
from a v a r i e t y   o f   s o u r c e s ,  as  w i t h  c o n s t r u c t i o n   e q u  
S e c t i o n   4 . 2 a ) ,   a n d  i s  l i s t e d  i n  Appendix B .  

i pment. 

g a t h e r e d  
i p m e n t  ( s e e  

( i )  S i g n i f i c a n t   Q u a s i - C o n t i n u o u s  M i n i n g  Noise   Sources  

A .  P i t  O p e r a t i o n s  

F o r   t h e   p u r p o s e   o f   n o i s e   e s t i m a t i o n ,  p i t  o p e r a t i o n s   h a v e   b e e n  
c o n s i d e r e d  t o  i n c l u d e   c o a l   e x t r a c t i o n   a n d  p i t  w a s t e   a n d   s e g r e g a t e d  
w a s t e   r e m o v a l .   A l l  p i t  o p e r a t i o n s   a r e   c o n s i d e r e d   t o   t a k e   p l a c e  
b e l o w   t h e   o r i g i n a l   l e v e l   o f   t h e   v a l l e y   f l o o r  so t h a t  some  degree 
o f   s h i e l d i n g  i s  p r o v i d e d  by t h e  p i t  w a l l s .  

C h a r a c t e r i z i n g  t h e  Noise Source  Reg ion  

A s  d i s c u s s e d  i n  S e c t i o n  4 . 3  a , t h e   e n t i r e   p l a n t ,   b e c a u s e  o f  i t s  
d i s t a n c e   f r o m   c r i t i c a l   r e c e p t o r s ,   c a n   b e  represented a s  a p o i n t  
s o u r c e  o f  sound .  The d i a m e t e r  o f  t h e   o p e n   p i t ,  by c o n t r a s t ,  i: 

g r e a t e r   t h a n   t h e   d i s t a n c e   f r o m  t h e  n o r t h e r n   p i t  rim t o   I n d i a n  
Rese rve  1 .  T h e r e f o r e ,   p o r t i o n s   o f   R e s e r v e  1 a r e  i n  t h e   a c o u s t i c  
n e a r  f i e l d  o f  t h e   p i t  a n d   t h e   s p a t i a l   e x t e n t   o f   t h e  p i t  must be 
a c c o u n t e d   f o r  i n  t h e  e s t i m a t i o n   o f   t h e   n o i s e   l e v e l s  i t  C r e a t e s  
a t   R e s e r v e  1 a n d   o t h e r   n e a r b y   r e c e p t o r   l o c a t i o n s .  
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T h e  p i t   m u s t   t h e n   b e   c o n s i d e r e d   a s  a d i s t r i b u t e d   s o u n d   s o u r c e  
r e g i o n   d o t t e d   w i t h  many i n d i v i d u a l   n o i s e   s o u r c e s   w h i c h   a r e   m o r e  
o r   l e s s   c o n t i n u o u s l y   m o v i n g   a n d   v a r y i n g   t h e i r   n o i s e   o u t p u t .   T h e  

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

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

1 .  T h e   m o b i l e   e q u i p m e n t  will w o r k   p r e d o m i n a n t l y   o n   t h e   e v e r -  
e x p a n d i n g   f a c e   o f   t h e   p i t ;   t h e y  will t r a v e l   a n d   w o r k   i n  
c o n c e n t r i c   c i r c l e s   a r o u n d   t h e   e n t i r e   p i t   c i r c u m f e r e n c e  

e x c e p t   f o r   t h e   p o r t i o n   o c c u p i e d   b y   t h e   c o n v e y o r   i n c l i n e .  

2 .  O v e r   t h e   p e r i o d   o f  a y e a r ,   o n   w h i c h  YONL i s   b a s e d ,   t h e  

m o b i l e   e q u i p m e n t  will d i s t r i b u t e   t h e i r   w o r k   h o u r s   u n i f o r m l y  
o v e r   a l l   w o r k i n g   f a c e s   o f   t h e   p i t ,   f r o m   t o p   t o   b o t t o m   a n d  
t h r o u g h   e s s e n t i a l l y  3 6 0 0 .  

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

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

4 .  The p i t   i s   c o n s i d e r e d   t o   b e   s y m m e t r i c a l   a n d ,   t h e r e f o r e ,  

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

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

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

b e   c o n c e n t r a t e d   a t   t h a t   c e n t r e   a n d   t h e   p i t   c a n   b e   t r e a  L 
L 

t o  
e d  

a s  a s i m p l e   p o i n t   o r   l i n e   s o u r c e ,   d e p e n d i n g   o n   r e c e p t o r   d i s -  
t a n c e .   A n   e x a m p l e   o f   t h i s   p r o c e d u r e   i s   g i v e n   i n   A p p e n d i x  c .  
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P i t  Wall S h i e l d i n q  

Once a p i e c e  o f  m o b i l e   e q u i p m e n t   e n t e r s  t h e  p i t  a n d  goes b e l o w  t h e  
e x i s t i n g   l e v e l   o f   t h e   v a l l e y   f l o o r ,   i t s   n o i s e   l e v e l   a s   p e r c e i v e d  
by a r e c e p t o r  o n  t h e   v a l l e y   f l o o r   w i l l  be r educed  d u e  t o  s h i e l d i n g  
by  t h e  p i t   w a l l s .  The d e e p e r   t h e   e q u i p m e n t   g o e s   i n t o  t he  p i t ,   t h e  
g r e a t e r  t h e  s h i e l d i n g .   T h e r e   w i l l  be 1 5 , l Z - m e t r e   ( 4 0 - f o o t )   h i g h ,  
t e r r a c e s   f r o m   t h e   v a l l e y   f l o o r  t o  t h e  bo t tom  o f   t he  183 m .  ( 6 0 0  f t . )  
d e e p   p i t .  To a r r i v e  a t  a n  a v e r a g e   p i t   w a l l   a t t e n u a t i o n ,   i t  was 
assumed  that   an  equal   number   of   equipment  hours w i l l  be s p e n t  o n  each  
t e r r a c e ;   t h i s  becomes   more   accura te   as  t h e  p i t   e x p a n d s .  The b a r r i e r  
a t t e n u a t i o n s   w e r e   t h e n   c a l c u l a t e d   f o r   e a c h   t e r r a c e   l e v e l   u s i n g  a 
s i m p l i f i e d   F r e s n e l   d i f f r a c t i o n   t h e o r y ,  a n d  t h e  a t t e n u a t i o n s   w e r e  
a v e r a g e d   l o g a r i t h m i c a l l y  t o  y i e l d   y e a r l y   a v e r a g e   v a l u e s   f o r   t h e  
e n t i r e   p i t .   T h i s   p r o c e d u r e  was c a r r i e d  o u t  f o r   r e c e p t o r s  t o  t h e  
n o r t h  a n d  s o u t h  o f   t h e   p i t  a n d  was based o n  t h e   a n t i c i p a t e d   m i n e  
c o n f i g u r a t i o n   d u r i n g  S t a g e  5 ;  S t a g e  5 o c c u r i n g  r o u g h l y   i n   t h e  mid 
y e a r s   o f   t h e   m i n e ' s   l i f e  a o d  i t s   c o n f i g u r a t i o n   p r o v i d i n g   r o u g h l y  
a v e r a g e   v a l u e s   o f   p i t   w a l l   a t t e n u a t i o n .  

6 .  S u p e r f i c i a l s  

The removal o f  s u p e r f i c i a l s  ( o v e r b u r d e n )  w i l l  be  l a r g e l y   c a r r i e d  
o u t  by s c r a p e r s   w h i c h ,  i n  t h e   i n i t i a l  s t a g e s  o f  mine d e v e l o p m e n t  
a n d   o p e r a t i o n ,   w i l l   h a u l   m a t e r i a l   d i r e c t l y  t o  t h e  d u m p  a r e a s .  
When h a u l a g e   d i s t a n c e s  become p r o h i b i t i v e ,  t he  s c r a p e r s   w i l l  
d e p o s i t   t h e   m a t e r i a l   i n t o   h o p p e r s  a t  t i l e  t o p  o f   t h e   p i t   i n c l i n e  
f o r   d i r e c t i o n  t o  t h e  d u m p s  v ia   conveyor   In  b o t h  t y p e s   o f  
o p e r a t i o n s ,  t h e  s c r a p e r s   w i l l   s t a y  a t  or n e a r  t h e  s u r f a c e   o f   t h e  
p i t  a n d ,  t h e r e f o r e ,   p i t   w a , l l   a t t e n u a t i o n   w i l l  be n e g l i g i b l e .  

S i n c e   t h e   s u p e r f i c i a l s   o p e r a t i o n s   a r e   a n t i c i p a t e d  t o  proceed  
c o n t i n u o u s l y   a l l   a r o u n d   t h e   r i m  o f  t h e   p i t ,   t h e   e f f e c t i v e   a c o u s t i c  
c e n t r e  l o c a t e d  f o r  t h e  p i t  o p e r a t i o n s  w i l l   a l s o  be c o n s i d e r e d  t o  
be t h e   p o i n t   o f   o r i g i n   o f   s u p e r f i c i a l s   n o i s e .  

4 - 4 5  Harford.  Kennedy,  Wakefield Ltd 



C .  C o a l   P r e p a r a t i o n   F a c i l i t i e s  

The c o a l   p r e p a r a t i o n   f a c i l i t i e s ,   w h i l e   q u i e t   c o m p a r e d  t o  t h e  
p i t  a n d   s u p e r f i c i a l s   o p e r a t i o n s ,   a r e   o f   c o n c e r n   b e c a u s e  o f  
t h e i r   p r o x i m i t y   t o  Reserve 1 .  The l o c a t i o n  o f  t h e   c o a l   p r e p a -  
r a t i o n   a r e a   h a s  been a s s u m e d   t o  be t h a t   g i v e n  on 8.C. Hydro 
P re l imina ry   P ro jec t   Layou t ,   Drawing  No. 6044-C14-€7,  December 1 ,  
1 9 7 7 .   T h i s   l a y o u t   p l a c e s  t h e  n o r t h e r n   e d g e   o f  t h e  c o a l   p r e p a -  
r a t i o n   a r e a  244 m .  (800  f t . )  f rom  Reserve 1 .  The   major   no ise  
s o u r c e s  i n  t h e  a r e a   a r e  t h e  c o a l   s t a c k e r   a n d   r e c l a i m e r   a n d   t h e i r  
a s s o c i a t e d   c o n v e y o r s   a n d  m o b i l e  c l e a n - u p   e q u i p m e n t   a s   w e l l   a s  
t h e   ' p r i m a r y   a n d   s e c o n d a r y   c r u s h e r s .  

C o a l   S t a c k e r  a n d  R e c l a i m e r  

An e s s e n t i a l l y   c o n t i n u o u s   c o a l   s t a c k i n g ,  b l e n d i n g  a n d   r e c l a i m i n g  
o p e r a t i o n   w i l l  g o  on t h r o u g h o u t  t h e  l i f e  o f  t h e  mine .  This  w i l l  
be accompl i shed  by a r a d i a l   s t a c k e r   a n d  a b u c k e t - w h e e l   r e c l a i m e r  
o p e r a t i n g   s i m u l t a n e o u s l y .   I t  was conf i rmed  by Cominco-Monenco 
J o i n t   V e n t u r e 4 '   t h a t  t h e  e x i s t i n g   s t a c k e r - r e c l a i m e r   a t  Roberts 
Bank c o a l   t e r m i n a l   ( S t e p h e n s - A d a m s o n ,   4 0 0 0   t o n s / h o u r )   i s   i n d i -  
c a t i v e   i n   t y p e   a n d   c a p a c i t y   o f   t h o s e   p l a n n e d   f o r   H a t   C r e e k .  
T h e r e f o r e ,   m e a s u r e m e n t s  were made o f  t h e  n o i s e  l e v e l s  g e n e r a t e d  
by t h e  Roberts Bank i n s t a l l a t i o n   i n   t h e   r e c l a i m i n g  mode.  These  
l e v e l s   a r e   e x p e c t e d  t o  be m a r g i n a l l y   h i g h e r   t h a n   t h o s e   d u r i n g  
s t a c k i n g  when t h e  bucket-wheel  i s   i d l e .  The o c t a v e   b a n d   n o i s e  
l e v e l s  so o b t a i n e d   a r e   g i v e n   i n   A p p e n d i x  6 .  

Mobi le   Clean-up  Equipment 

I t  h a s   b e e n   e s t i m a t e d   t h a t  two or  t h r e e   d o z e r s  or l o a d e r s   w i l l  
be r e q u i r e d  on a f u l l   t i m e   b a s i s  t o  c l e a n  u p  t h e   c o a l   p i l e s  
d u r i n g   r e c l a i m i n g 5 '  . I t  h a s ,   t h e r e f o r e ,   b e e n  assumed t h a t  
one Cat  D 8 K  dozer   and  t w o  C a t  966C l o a d e r s   w i l l   o p e r a t e   w i t h  
u s a g e   f a c t o r s   o f   0 . 7 5 .  The s h i e l d i n g   g e n e r a l l y   p r o v i d e d  by 1 5  m 
( 5 0  f t . )   h i g h   c o a l   p i l e s  has been a c c o u n t e d   f o r .  
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Pr imary  a n d  Secondary   Crushe r s  

The p r i m a r y   a n d   s e c o n d a r y   c o a l   c r u s h e r s   w i l l   p r o b a b l y  be l o c a t e d  
near t h e  ma in   conveyor   i n t e rchange   [ I300  m ( 4 2 6 0   f t . ) ]  s o u t h  of  
Reserve l ( a c c o r d i n g  t o  Cominco-Monenco  Drawing No. 620-001,  
Oc tobe r   26 ,   1977)  b u t  i t  c o u l d   p o s s i b l y  be l o c a t e d  i n  t h e  p i t .  
The f o r m e r   s i t u a t i o n   w i l l  be a d d r e s s e d  here as i t  w o u l d  r e s u l t  
i n   h i g h e r   n o i s e  l e v e l s  a t  Reserve 1 .  

The t w o  c r u s h e r s   w i l l  be e n c l o s e d   i n  a s i n g l e   c r u s h e r   h o u s e 5 ' .  
T y p i c a l   n o i s e   l e v e l s   i n s i d e  a modern   c rushe r   house   were   ob ta ined  
from a r e c e n t   r e p o r t   p r e p a r e d  f o r  t h e  U . S .  Bureau o f  Mines 5 2  . The 
s i z e   o f   t h e   c r u s h e r   h o u s e  was e s t i m a t e d   f r o m   P l a t e   3 2   o f  B . C .  Hydro ' s  
Augus t  1 9 7 7  M i n i n g   P r o j e c t   E n g i n e e r i n g   D e s c r i p t i o n .  The w a l l  
c o n s t r u c t i o n  was  assumed t o  be t h e  same as p l a n n e d   f o r   t h e   p l a n t  
b o i l e r   h o u s e   [ ' s e e   S e c t i o n   4 . 3  a ; i ) A ]  

The r e c r u s h e r  ( f o r  c r u s h i n g   c o a l   r e c l a i m e d   f r o m   t h e   s t o c k p i l e s )  
has  been  assumed t o  be s i m i l a r l y   e n c l o s e d .  

C o a l - W a s h i n g   A l t e r n a t i v e  

I t  may prove n e c e s s a r y  t o  wash ( w e t   b e n e f i c i a t i o n )  a c e r t a i n   p o r t i o n  
o f   t h e   c o a l   i n  o r d e r  t o  meet a i r   q u a l i t y   s t a n d a r d s .  No d a t a   i s   y e t  
a v a i l a b l e  o n  t h e   t y p e   o f   p r o c e s s  or amount  of  coal  washed.  However,  
i t   i s  a s s u m e d   t h a t   t h e   w a s h i n g   f a c i l i t y   w o u l d  be e n c l o s e d  a n d ,  based 
o n  n o i s e   l e v e l s   r e p o r t e d   f o r   o t h e r   c o a l - c l e a n i n g   o p e r a t i o n s ,   t h a t   i t s  
n o i s e  w o u l d  be i n s i g n i f i c a n t   c o m p a r e d  t o  t h a t   o f   o t h e r   c o a l   h a n d l i n g  
f a c i l i t y   a c t i v i t i e s 5 3  
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( i i )   O t h e r   C o n t i n u o u s   M i n e   N o i s e   S o u r c e s  

A. Waste  Dumps 

T h e   n o i s e - g e n e r a t i n g   e q u i p m e n t   t o   b e   e m p l o y e d   d u r i n g   t h e   o p e r a t i o n  
o f   t h e   t w o   m a j o r   w a s t e   d u m p s   ( H o u t h   M e a d o w s   a n d   M e d i c i n e   C r e e k )  
i s  l i m i t e d   t o  a s i d e - b o o m   t r a c t o r   t o   m o v e   c o n v e y e r s   a n d   t w o   o r  

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

c o n t o u r   t h e   w a s t e 5 4 .   C o m p a r e d   t o   t h e   l e v e l s   o f   a c t i v i t y   i n v o l v e d  
w i t h   p i t   e x c a v a t i o n   a n d   s u p e r f i c i a l s   r e m o v a l ,   t h e   w a s t e  dump 

a c t i v i t i e s  will b e   i n s i g n i f i c a n t   s o u r c e s  o f  n o i s e .   T h e   H o u t h  
M,eadows d u m p ,   a l t h o u g h   s o m e w h a t   n e a r e r   t o   R e s e r v e  1 t h a n   t h e   p i t ,  

[ d i s t a n c e   t o   a c o u s t i c   c e n t r e   o f  dump i s  1830  m ( 6 0 0 0  f t . )   c o m p a r e d  
t o  2800 m ( 9 2 0 0  f t . )  f o r   t h e   p i t ]  will b e   a n   i n s i g n i f i c a n t   s o u r c e  
r e l a t i v e   t o   t h e   c o m b i n e d   n o i s e   g e n e r a t i o n  o f  t h e   c o a l   p r e p a r a t i o n  

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

B .  C o n v e y o r s  

C o n v e y o r s  will c a r r y   c o a l   a n d   w a s t e   o u t   o f   t h e   p i t   a n d   c a r r y   c o a l  
t o   t h e   p l a n t   a n d   w a s t e s  t o  t h e  dump a r e a s .   H o w e v e r ,   a l l   f i x e d  

s u r f a c e   c o n v e y o r s  will b e   e n c l o s e d   f o r   w e a t h e r   a n d   d u s t   r e a s o n s 5 5 .  
I n   a d d i t i o n ,   r u b b e r - b e l t e d   c o n v e y o r s   a r e   n o t   i n h e r e n t l y   n o i s y  
a n d   t h e i r   n o i s e   i s   p r i m a r i l y   m i d   a n d   h i g h - f r e q u e n c y ,   w h i c h  will 
n o t   p r o p a g a t e   a s   e f f i c i e n t l y   a s   l o w - f r e q u e n c y   d i e s e l   e q u i p m e n t  
e x h a u s t   n o i s e   f o r   e x a m p l e .   C o n v e y o r s   a r e ,   t h e r e f o r e ,   n o t   c o n s i -  
d e r e d   t o   b e   s i g n i f i c a n t   n o i s e   s o u r c e s .  

5 6  
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( i i i )   I n t e r m i t t e n t   M i n i n g   N o i s e   S o u r c e s  

A .  B l a s t i n g   N o i s e  a n d  V i b r a t i o n  

B l a s t i n g   N o i s e  

B l a s t i n g   W i l l  be a r e g u l a r   p a r t   o f   t h e   m i n i n g   o p e r a t i o n .   B e c a u s e  
o f  t h e  need t o  shu t  d o w n  o p e r a t i o n s   a n d   v a c a t e  t h e  b l a s t   a r e a ,  
B . C .  Hydro  Mining  Department w o u l d  l i k e  t o  b l a s t   a s   i n f r e q u e n t l y  
as p o s s i b l e .  The maximum f requency   would  be one b l a s t  p e r  d a y  
a n d  t h e  d e s i r e d  lninimum f r e q u e n c y   i s  1 t o  2 b l a s t s  per  week. S i n c e  
the s i z e  o f  a w e e k l y   b l a s t   m u s t  be r o u g h l y   s e v e n   t i m e s   t h a t   o f  
a d a i l y   b l a s t ,   t h e   d i f f e r e n c e   i n   c o n t r i b u t i o n s  t o  Y D N L  - s i n c e  a l l  

b l a s t i n g   i s  t o  be done   i n   day t ime  - between  these  t w o  e x t r e m e   c a s e s  
i s   s m a l l .  The d a i l y   b l a s t   c a s e   g i v e s  a s l i g h t l y   h i g h e r  Y D N L ,  
s o  t h e r e f o r e   i t   h a s   b e e n   a s s u m e d   h e r e i n .  As d i s c u s s e d   i n   S e c t i o n  
4 . 3  a ( i i i ) ,  where i n t e r m i t t e n t   n o i s e  l eve l s  have  exceeded  1 0 5  d B ,  
t h e i r   C - w e i g h t e d   s p e c t r a  have b e e n   a p p l i e d  t o  c a l c u l a t e  YDNL, 
o t h e r w i s e  t h e  A-we igh ted   spec t r a   have  been used. 

P e a k   b l a s t i n g   n o i s e   l e v e l s   w e r e   c a l c u l a t e d   f r o m  a s e m i - e m p i r i c a l  
model 5 7  i n  wh ich   t he   ma in   pa rame te r   i s   t he   we igh t  o f  t h e   e x p l o s i v e  
s u r f a c e  c h a r g e , a s  i t   i s  t h e  s u r f a c e  c h a r g e  ( i . e .   p r i m e r  c o r d ) , r a t h e r  
t h a n  t h e   c h a r g e   i n   t h e   h o l e s , t h a t   g e n e r a t e s   t h e   m o s t   n o i s e .  B . C .  
H y d r o ' s   M i n i n g   D e p a r t m e n t   e s t i m a t e s   t h a t   t h e   b l a s t i n g   p r o g r a m   w i l l  
consume  3000 m/week (10,000 f t . / w e e k )  o f  p r i m e r   c o r d   c o n t a i n i n g  
8 2  grams/m ( 2 5  g r a i n s / f t . )  o f  P E T N  e x p l o s i v e 5 '  . 
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B l a s t i n g   V i b r a t i o n  

The t r e a t m e n t   o f  t h e  i m p a c t   o f   p r o j e c t - c r e a t e d  g r o u n d  v i b r a t i o n  
i s  n o t  s t r i c t l y   i n  t h e  t e r m s   o f   r e f e r e n c e   o f   t h e   n o i s e   s t u d y .  
However, s i n c e   s u f f i c i e n t   i n f o r m a t i o n   i s   a v a i l a b l e  t o  e s t i m a  
t h e  r a n g e  o f  v i b r a t i o n  l e v e l s  t o  be e x p e c t e d  f rom t h e  ma jo r  
s o u r c e ,   m i n e   p i t   b l a s t i n g ,  t h i s  has  been d o n e .  T h i s   a n a l y s  
a n d  i t s   c o n c l u s i o n s   a r e   c o n t a i n e d   i n   A p p e n d i x  E .  

t e  

i s  

E .  Mine Pub l i c   Addres s   Sys t em 

Because   o f  t h e  n e a r n e s s   o f  t h e  mine a n d  c o a l   p r e p a r a t i o n   f a c i l i -  
t i e s  t o  Bonapa r t e   Rese rve  1 ,  t h e  mine p u b l i c   a d d r e s s   s y s t e m   h a s  
a g r e a t e r   p o t e n t i a l  f o r  c r e a t i n g   a n n o y a n c e  t h a n  d o e s   t h e  p l a n t  
sys tem.  A l t h o u g h  t h e  l e v e l s   o f   n o i s e   f r o m  t h i s  P . A .  s y s t e m  a t  
Rese rve  1 may be below t h a t   c r e a t e d  by d i e s e l - p o w e r e d   m i n i n g  
equ ipmen t ,  t h e  f r e q u e n c y  a n d  i n f o r m a t i o n   c o n t e n t  a n d  t h e  i n t e r -  
m i t t e n c y   o f   t h e  P . A .  s y s t e m   n o i s e  may make i t   c l e a r l y   a u d i b l e  
and hence a n n o y i n g ,   e s p e c i a l l y  a t  n i g h t .  P . A .  s y s t e m   n o i s e  
l e v e l s   c a n n o t  be p r e d i c t e d   a t   t h i s   t i m e ,  b u t  f o r  t h e  r e a s o n s  
g i v e n   a b o v e ,   m e a s u r e s  s h o u l d  be t a k e n  t o  c o n f i n e   t h i s   n o i s e  t o  
t h e  p r o j e c t   a r e a s   f o r   w h i c h  i t  i s   i n t e n d e d .   ( S e e   S e c t i o n  7 . )  
A c r i t e r i o n   f o r  P . A .  s y s t e m   n o i s e   l e v e l s   i s   g i v e n   i n   S e c t i o n  5 . 2  d .  

( c )   O f f s i t e s   O p e r a t i o n  

( i )  Make-up  Cooling  Water  Supply  System 

T h e   m a k e - u p   w a t e r   i n t a k e   a n d   r i v e r s i d e   b o o s t e r   p u m p i n g   s t a t i o n  
a r e  t o  be  l o c a t e d  near t h e   c o n f l u e n c e   o f   t h e   B o n a p a r t e  a n d  
Thompson R i v e r s  j u s t  n o r t h  o f  t h e  A s h c r o f t   V i l l a g e   l i m i t s .   T h e r e  
a r e   s e v e r a l  homes w i t h i n  300 m .  ( 1 , 0 0 0   f t . )  o f  t h i s  pumping 
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s t a t i o n   a n d   i n t a k e .   T h e   s e c o n d   b o o s t e r   p u m p i n g   s t a t i o n  will be 

l o c a t e d  7 km ( 4 . 5   m i l e s )   a l o n g   t h e   p i p e l i n e   a t   a n   e l e v a t i o n   o f  

8 5 0  m ( 2 , 8 0 0   f t . )   i n   a n   u n i n h a b i t e d   a r e a .  

A .  B o o s t e r   P u m p i n g   S t a t i o n s  

S a n d w e l l   a n d   C o m p a n y   L t d .   h a s   r e p o r t e d 5 '   t h a t  a l l  pump  and   mo to r  
m a n u f a c t u r e r s   s t a t e   t h a t   t h e i r   e q u i p m e n t   ( n a m e l y   f i v e   2 , 6 0 0  kW 

( 3 , 5 0 0   h . p . ) ,   h i g h   p r e s s u r e   p u m p s   a n d   a n c i l l a r y   e q u i p m e n t )   c a n  
m e e t   t h e  90 dBA W o r k e r ' s   C o m p e n s a t i o n   B o a r d  limit i n   t h e   p u m p i n g  
s t a t i o n   i n t e r i o r s .   I n   c a l c u l a t i n g   t h e   Y D N L ' s   n e a r   t h e s e   g e n e r a l l y  

u n m a n n e d   s t a t i o n s ,  i t  h a s   b e e n   a s s u m e d   t h a t   t h e  9 0  dBA i n t e r i o r  

l e v e l  will b e   a c h i e v e d ,   h o w e v  
b e   n e c e s s a r y   t o   a c h i e v e   t h i s  
e n v i r o n m e n t a l   n o i s e   r e a s o n s .  

p u m p i n g   s t a t i o n   n o i s e  was e s t  
b y   t h e   B y r o n   J a c k s o n  Pump D i v  

e 
1 

r, i t  i s  r e c o g n i z e d   t h a t  i t  may no 

e v e 1   f o r   e i t h e r   o c c u p a t i o n a l   o r  
T h e   s p e c t r u m   s h a p e   o f   t h e   i n t e r i o r  
m a t e d   f r o m   d a t a   p r o v i d e d   t o   S a n d w e  
s i o n   o f   B o r g   W a r n e r .  

t 

1 1  

T h e   c o n s t r u c t i o n   o f   t h e   p u m p i n g   s t a t i o n   w a l l s   a n d   r o o f  was d e s -  
c r i b e d   b y   S a n d w e l 1 6 '   a n d   c o n s i s t s   o f  a s t e e l   f r a m e   w i t h   p r e c a s t  
c o n c r e t e   w a l l   p a n e l s   a n d   s t e e l   r o o f   d e c k   w i t h   i n v e r t e d   m e m b r a n e  
a s s e m b l y .   P e r f o r a t e d   s t e e l   " s a n d w i c h "   p a n e l s   w o u l d   b e   u s e d   t o  

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

O t h e r   s o u r c e s   o f   o p e r a t i n g   n o i s e   a t   t h e   b o o s t e r   p u m p i n g   s t a t i o n s  
will be . t h e   t r a n s f o r m e r s  ( 2 0  M V A ,  69   KV/4 .16  KV - o n e  a t  e a c h  
s t a t i o n ) 6 '   a n d   t h e   v e n t i l a t i o n   f a n s   ( o n e   1 0   h . p .   a x i a l   f a n   i n  
e a c h   e n d   w a l l   o f   t h e   p u m p h o u s e )  . 62  

N o i s e   l e v e l s   f o r   t h e   t r a n s f o r m e r s   w e r e   o b t a i n e d   f r o m  B . C .  H y d r o  

S t a t i o n s   P l a n n i n g .   S i n c e   f a n   s e l e c t i o n s  will n o t   b e  made u n t i l  
t h e   d e t a i l e d   d e s i g n   p h a s e ,  a w o r s t   c a s e   n o i s e   l e v e l   h a s   b e e n  

a d o p t e d   f o r   a x i a l   f a n s   i n   t h e   1 0   h . p .   c l a s s .  
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B .  Pi pe l  i ne 

The o n l y   s i g n i f i c a n t   n o i s e   a s s o c i a t e d   w i t h  t h e  o p e r a t i o n   o f  t h e  
w a t e r   p i p e l i n e   w i l l  be t h a t  from m a i n t e n a n c e   a n d   i n s p e c t i o n   c r e w s .  
I t  i s  n o t  p o s s i b l e  t o  e s t i m a t e   t h i s   n o i s e   a t   t h i s   t i m e  b u t  i t   i s  
l i k e l y  t o  be i n s i g n i f i c a n t  t o  t h e  l o c a l  Y O N L  u n l e s s   m a j o r   m a i n t e -  
n a n c e   i s   r e q u i r e d .  

C .  W a t e r   I n t a k e  

The r i v e r  water i n t a k e  w a l l s  a n d   r o o f   w i l l  be c o n s t r u c t e d  i n  
t h e  same way a s  f o r  t h e  b o o s t e r   p u m p i n g   s t a t i o n .   A c c o r d i n g  
t o  Sandwell   Report   V4191/1,  March 1978 ,  Volume 1 ,  t h e  i n t a k e  
b u i l d i n g   w i l l  house f i v e   v e r t i c a  
( 2 5 0  h . p . )  e a c h .  By c o m p a r i s o n ,  
w i l l  be 2600 kw ( 3 5 0 0  h . p . )  e a c h  
b u i l d i n g   w i l l   n o t  have  a n y   e x t e r  
o r  a n y   a s s o c i a t e d   t r a n s f o r m e r .  

1 - t u r b i n e   s t y l e  pumps of   185 kW 

 the f i v e  boos t e r  s t a t i o n  pumps  
. Furthermore, t h e  i n t a k e  
i o r - m o u n t e d   v e n t i l a t i o n   f a n s  

R i v e r   w a t e r   i n t a k e  o p e r a t i n g  n o i s e   i s ,   t h e r e f o r e ,  j u d g e d  t o  be 
i n s i g n i f i c a n t   c o m p a r e d  t o  t h a t   o f  b o o s t e r  pumping s t a t i o n  1 a n d  
w i l l  n o t  be c o n s i d e r e d   f u r t h e r .  

( i i )   A i r s t r i p  

I n  t h e  f o r e s e e a b l e   f u t u r e ,  t h e  t r a f f i c   a t   t h e  new a i r s t r i p   w i l l  be 
v e r y   l i g h t .  B . C .  Hydro e s t i m a t e s  a maximum o f  3 f l i g h t s / d a y  6 3  
( 6  m o v e m e n t s / d a y )   d i r e c t l y   a s s o c i a t e d   w i t h  t h e  c o n s t r u c t i o n   o f  t h e  
p l a n t  a n d  l i k e l y   f e w e r   o n c e  t h e  p l a n t   i s   i n   f u l l   o p e r a t i o n .  The 
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p r e s e n t   v o l u m e   o f   l o c a l   t r a f f i c  a t  A s h c r o f t   i s  n o t  k n o w n ,  b u t  i t  
was d e t e r m i n e d   t h a t   a t  F t .  S t .  James  where t he  l e v e l   o f   a i r c r a f t  
a c t i v i t i e s   i s   h i g h e r ,   t h e r e   a r e   a p p r o x i m a t e l y  600  i t i n e r a n t  move- 
ments  ( 3 0 0  v i s i t s )  and 300  l o c a l   m o v e m e n t s   p e r   y e a r 6 ' .  

O n  t h e   b a s i s   o f  t h e  a b o v e   i n f o r m a t i o n ,   a i r c r a f t   n o i s e   l e v e l s   a t  
t h e  p r o p o s e d   s t r i p   w e r e   p r e d i c t e d   f o r  a n  i n i t i a l   t r a f f i c  volume 
of  8 movements/day ( 4  t a k e   o f f s   a n d  4 l a n d i n g s )  w i t h  a l l  movements 
o c c u r r i n g   d u r i n g   t h e   d a y t i m e .   S i x   o f  t h e  a i r c r a f t  movements 
w i l l   l i k e l y  be w i t h   s m a l l   a i r c r a f t   t y p i f i e d  by t h e  Cessna 150  a n d  

t h e  o t h e r  t w o  w i t h  B . C .  H y d r o ' s  M U - 2 .  The p r o c e d u r e s  used t o  
o b t a i n   t h e  Ldn c o n t o u r s  t o  b e   g e n e r a t e d   a r o u n d   t h e   a i r s t r i p  by 
these  f l i g h t s   w e r e  a s  d e v e l o p e d   i n  a s t u d y   o f   a i r c r a f t   n o i s e   a t  
V a n c o u v e r   I n t e r n a t i o n a l   A i r p o r t 6 ' .   T h i s   p r o c e d u r e  t a k e s  i n t o  
a c c o u n t  t h e  t y p e ,   a i r s p e e d  a n d  r a t e   o f   c l i m b   o f   t h e   a i r c r a f t .  
(See  Appendix C ) .  

A t  t he  p r e f e r r e d   a i r s t r i p   s i t e   ( S i t e  A ) ,  Highway 1 i s  1500  m 
( 4 9 0 0  f t . )  away s o  t h a t   t h e   e x i s t i n g   n o i s e   l e v e l s  a r e  v e r y  l o w  
The a r e a   i s   u n i n h a b i t e d .  The a l t e r n a t e   s i t e   ( S i t e  C )  i s   o n l y  
6 0  m ( 2 0 0  f t . )  from  Highway 1 2 ,  s o  t h a t  t h e   l o c a l   r e s i d e n t s  
a l r e a d y   e x p e r i e n c e   q u i t e   h i g h  r o a d  t r a f f i c   n o i s e   l e v e l s .  

8 
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( i i i )  Access Road 

A .  P r o j e c t - A s s o c i a t e d   T r a f f i c  

The new a c c e s s   r o a d   w i l l  be 31 k m  ( 1 9 . 5   m i l e )   l o n g ,   h a v e  a d e s i g n  
s p e e d   o f   8 0  k m / h  ( 5 0  m p h )  a n d   g r a d e s   o f  u p  t o   r o u g h l y  8 % .  E s t i m a t e s  

1 o f  a c c e s s  r o a d  p a s s e n g e r  c a r  t r a f f i c  d i r e c t  
c o n s t r u c t i o n   a n d   o p e r a t i o n   o f  t h e  p l a n t   a n d  
S t r o n g   H a l l  & A s s o c i a t e s  6 6  . These f i g u r e s  
movements/week  in  1980 t o  3900 per week d u r  
y e a r  o f  1 9 8 3   t o   2 7 0 0  per week d u r i n g  o p e r a t  
t r u c k   t r a f f i c   d a t a  was l i m i t e d   t o   e s t i m a t e s  

i 
i 

y a s s o c i a t e d  w i t h  t h e  
mine w e r e   s u p p l i e d  by 
v a r i e d   f r o m  a b o u t  1400 
n g  t h e   p e a k   c o n s t r u c t i o n  
on  (1988-90).   Heavy 
p r o v i d e d  by B . C .  Hydro 

o f   t r u c k s   s u p p l y i n g   m a t e r i a l s   t o   t h e   p l a n t   s i t e  d u r i n g  peak   cons-  
t r u c t i o n   y e a r s  ( 4 0 - 6 0  m o v e m e n t ~ / d a y ) ~ ’  . I t  was c o n s e r v a t i v e l y  
a s s u m e d   t h a t  d u r i n g  o p e r a t i o n   o f  t h e  p l a n t ,  t h e r e  would s t i l l  
be 2 0   t r u c k   m o v e m e n t s l d a y .   P a s s e n g e r   v e h i c l e   t r a f f i c   w i l l  
o c c u r   p r e d o m i n a n t l y   d u r i n g  t h e  d a y   e x c e p t   f o r   t h o s e   p e o p l e  o n  
t h e  g r a v e y a r d  s h i f t .  T r u c k   t r a f f i c   h a s  been assumed t o  b e   a l l  
d u r i n g  t h e   d a y .  

B .  Non P r o j e c t - A s s o c i a t e d   T r a f f i c  

Some l o c a l ,   t o u r i s t   a n d   c o m m e r c i a l   t r a f f i c   g o i n g   t o   o r   f r o m   P a v i l i o n  

.~ . o r   L i l l o o e t   w i l l  n o  d o u b t   f i n d  i t  more d i r e c t   t o   u s e   t h e  new 
a c c e s s   r o a d   i n s t e a d   o f   H i g h w a y   1 2 .  I t  has   been   assumed  tha t   20% 
o f   t h e   t r a f f i c  which  would  otherwise  have used Highway 1 2  w i l l   u s e  
t h e   a c c e s s   r o a d .   F i g u r e s   f o r  t h e  p r e s e n t   a n d   f u t u r e  Highway 1 2  
t r a f f i c   w i t h o u t   t h e   p r o j e c t   w e r e   s u p p l i e d  by S t r o n g   H a l l  & 

A s s o c i a t e s  6 ’ E .  
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C .  T r a f f i c   N o i s e   M o d e l  

T h e   b a s i c   Y D N L ' s   f o r   t h e   a c c e s s   r o a d   t r a f f i c   w e r e   p r e d i c t e d   u s i n g  
a m o d e l   p r e p a r e d   f o r   t h e  CMHC b y   t h e   N a t i o n a l   R e s e a r c h   C o u n c i l 6 ' .  

T h i s   w a s   d o n e   b y   c o m p u t i n g   t h e   L e q   f o r   t h e   d a y   a n d   f o r   t h e   n i g h t  

a n d   c o m b i n i n g   t h e m   - w h i l e   a o p l y i n g   t h e  + 1 0  d B   n i g h t t i m e  

w e i g h t i n g   - t o   g i v e   L d n .  

To o b t a i n   t h e  YDNL's f o r  a s p e c i f i c   s e c t i o n  o f  a c c e s s   r o a d ,  a 
c o r r e c t i o n   f o r   r o a d   g r a d e  was a p p l i e d   a n d   w h e r e   n e c e s s a r y ,   a n y  

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

( i v )   C r e e k   D i v e r s i o n s  

T h e   o p e r a t i o n   o f   t h e   c r e e k   d i v e r s i o n   f a c i l i t i e s   i s   n o t   e x p e c t e d   t o  
b e  a s i g n i f i c a n t   s o u r c e   o f   n o i s e .   T h o s e  pumps r e q u i r e d   t o  move t h e  

w a t e r  will b e   e n c l o s e d   i n   p u m p h o u s e s .  

( V )   E q u i p m e n t   O f f l o a d i n g   F a c i l i t i e s  

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

l o a d i n g   f a c i l i t i e s ,   e a c h   o n  a d i f f e r e n t   r a i l r o a d :   B C R - K e l l y   L a k e  
S u b s t a t i o n ,  C N R - J  & B L u m b e r   n e a r   A s h c r o f t   a n d   C P R - S p e n c e s   B r i d g e .  
H o w e v e r ,   t h e   d e t a i l s   o f   l o c a t i o n   a r e   n o t   y e t   a v a i l a b l e  s o  t h a t   n o i s e  
l e v e l s   a t   r e c e p t o r   l o c a t i o n s   c a n n o t   g e n e r a l l y   b e   q u a n t i f i e d .   S i n c e  
a l l   s i t e s   a r e   n e a r   e x i s t i n g   r a i l   l i n e s   a n d / . o r   s p u r s ,   t h e   i m p a c t   o f  

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

A t  A s h c r o f t , f o r   e x a m p l e ,   ( t h e   m o s t   s e n s i t i v e   s i t e ) ,   t h e   1 9 7 8  
CPR r a i l   t r a f f i c   i s   e x p e c t e d   t o   b e  2 4  m o v e m e n t s l d a y  . T h e   c o r r e s -  
p o n d i n g  C N R  t r a f f i c   i s  2 2  ~ n o v e m e n t s / d a y ~ ' . T h e   o p e r a t i o n   o f   t h e   o f f -  

l o a d i n g   f a c i l i t y  will r e q u i r e   c a r s   t o   b e   s h u n t e d   i n t o   t h e   y a r d  
t w i c e   p e r   d a y ' l .   H e n c e ,   t h e   e x t r a   t r a i n   m o v e m e n t s   f o r   e q u i p m e n t  

o f f l o a d i n g  will n o t   b e   s i g n i f i c a n t   t o   t h e   t o t a l   t r a i n   n o i s e .  
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The m a j o r   n o i s e   i m p a c t   i s   e x p e c t e d  t o  a r i s e   f r o m  t h e  t r u c k i n g   o f  
m a t e r i a l s  away  from t h e  f a c i l i t y .  B . C .  H y d r o   e s t i m a t e s   t h a t  u p  
t o  t e n   s e m i - t r a i l e r   t r u c k s   w i l l   e n t e r  a n d  l e a v e   t h e   t e r m i n a l  d u r i n g  
a normal   day7 ' .  

T h e r e   a r e   e x i s t i n g   r o a d s   t o   a l l   t h r e e   s i t e s  b u t  no l o c a l   t r a f f i c  
volume d a t a  i s   a v a i l a b l e .  I t  h a s ,   t h e r e f o r e ,   o n l y   b e e n   p o s s i b l e  
t o  make a s u b j e c t i v e   c o m p a r i s o n   o f  t h e  p r o b a b l y   n o i s e   i m p a c t s  
a t  t h e  t h r e e   s i t e s .  

( v i )  69 K V  T r a n s m i s s i o n   L i n e  

The o n l y   s i g n i f i c a n t   n o i s e   t h a t   w i l l   a r i s e   f r o m  t h e  o p e r a t i o n   o f  
t h e  69 K V  t r a n s m i s s i o n   l i n e   w i l l  b e  from t h e  t r a n s f o r m e r s   a t   t h e  
v a r i o u s  s u b s t a t i o n s  i n   t h e   s y s t e m  . The n o i s e   l e v e l s  t o  be expec ted  
fvom t h e s e   t r a n s f o r m e r s ,  some o f  w h i c h  h a v e   n o t   b e e n   s p e c i f i e d   p r e -  
c i s e l y   y e t ,   h a v e  been o b t a i n e d   f r o m  B . C .  Hydro73 a n d  a r e c e n t l y  
d e v s l o p e d   t r a n s f o r m e r   n o i s e   p r o p a g a t i o n  model was u sed74 .  

A .  Mine S u b s t a t i o n  

The t w o  t r a n s f o r m e r s  t o  be used ,  a t   l e a s t   i n i t i a l l y ,   a t   t h e  mine 
s u b s t a t i o n   w i l l  be used 66 kv /12 .6  k v  u n i t s   w i t h  a r a t i n g  of  20 M Y A .  

No a c c u r a t e  noise l e v e l s   a r e   a v a i l a b l e   f o r  thein b u t  B . C .  Hydro 
s u g g e s t e d  t h a t  a c o n s e r v a t i v e   r a t i n g   w o u l d  be 7 5  dBA*. 

* B . C .  Hydro g e n e r a l l y  reques ts  t h a t   t r a n s f o r m e r s   f o r   n o i s e   s e n -  
s i t i v e   a r e a s  be a b o u t  6 D B A  q u i e t e r  t h a ' n  t h e  NEMA r a t i n g   f o r  
a p a r t i c u l a r  u n i t .  T h u s  a N E M A  r a t i n g   o f  81 dBA w o u l d   c o r r e s -  
p o n d  t o  a B . C .  Hydro r a t i n g   o f  75 dBA. 
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B .  P l a n t   C o n s t r u c t i o n   S u b s t a t i o n  

I t  i s   l i k e l y   t h a t  t h e  66  KV/12.6 K V  t r a n s f o r m e r s   s p e c i f i e d   a b o v e  
f o r   t h e  m i n e   s u b s t a t i o n   w i l l  be moved t o  t h e   p l a n t   c o n s t r u c t i o n  
s u b s t a t i o n  when t h e y  h a v e  become i n s u f f i c i e n t   f o r   t h e   n e e d s   o f  
t h e  mine.  

C .  R a t t l e s n a k e   S u b s t a t i o n  

T h i s   s u b s t a t i o n ,   w h i c h   w i l l   c o n t a i n  two 230 KV/69 K V  t r a n s f o r m e r s ,  
w i l l  be l o c a t e d   a t  one  o f  two s i t e s   n o r t h - e a s t   o f   C a c h e   C r e e k   a s  a 
g e n e r a l - p u r p o s e   e x t e n s i o n   o f  B . C .  H y d r o ' s   d i s t r i b u t i o n   s y s t e m   i n  
t h e  a r e a .  The e x a c t   r a t i n g   o f   t h e   t r a n s f o r m e r s   i s  n o t  k n o w n  b u t  
150 MVA e a c h   i s   f e l t  by B . C .  Hydro t o  be a c o n s e r v a t i v e   f i g u r e .  
B . C .  H y d r o ' s   n o i s e   l e v e l   r a t i n g   f o r   s u c h  a u n i t   i s  78 d B A .  

D .  B o o s t e r  Pumping S t a t i o n   T r a n s f o r m e r s  

The two  make-up  water  pumping s t a t i o n s   w i l l   e a c h   h a v e  a 20 MVA, 69'KV/ 
4 . 1 6  K V  t r a n s f o r m e r   f o r   w h i c h  B . C .  H y d r o ' s   n o i s e   r a t i n g   i s  67 dBA.  
However, t h e  n o i s e   f r o m  these  u n i t s  has  been t r e a t e d  a s  p a r t  of t h e  
t o t a l   n o i s e   f r o m  t h e  pumping   s ta . t ions   and  w i l l  be a d d r e s s e d   i n  t h e  
"make-up   coo l ing   wa te r   supp ly   sys t em"   po r t ion  o f  S e c t i o n  6 . 4  b .  
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( d )  T r a f f i c   N o i s e   f r o m   E x i s t i n g   H i g h w a y s  

Many p e o p l ?   i n t h e   s t u d y   a r e a   l i v e   c l o . s e  t o  a n   e x i s t i n g   h i g h w a y .  
I n  g e n e r a l ,   t h e i r  present  YDNL's a r e   c o n t r o l l e d  by t r a f f i c   n o i s e  
from these  highways a n d  i n  many c a s e s   w i l l   s t i l l  be c o n t r o l l e d  by 
t r a f f i c   n o i s e   a f t e r   t h e   p r o j e c t   b e g i n s .   T h e r e f o r e ,   i t   i s   i m p o r -  
t a n t  t o  e s t i m a t e ,   a s   a c c u r a t e l y  as p o s s i b l e ,   t h e   i n c r e a s e   i n  
t r a f f i c   n o i s e   l e v e l s   t h a t   w i l l   o c c u r  as  a r e s u l t   o f  t h e  p r o j e c t .  

( i )  Highway 1 2  

Future  d a i l y   t r a f f i c   v o l u m e s  o n  Highway 1 2  w i t h  a n d  w i t h o u t   t h e  
p r o j e c t  were p r o v i d e d  by  S t r o n g  Hal l  &  associate^'^ . E x i s t i n g  
( 1 9 7 6 )  t r a f f i c  vo lumes   were   ob ta ined  o n  a s e a s o n a l   b a s i s   f r o m  
S t r o n g  Hal l  (Summer - 4 0 0 / d a y )   a n d   f r o m   t r a f f i c   c o u n t s  d u r i n g  n o i s e  
m o n i t o r i n g   ( w i n t e r  - 1 5 0 / d a y ,   F a l l  - 3 0 0 / d a y ,   S p r i n g  -assumed 
same as F a l l ) .  This d a t a  was recorded near P a v i l i o n   a n d   n e a r   t h e   H a t  
Creek j u n c t i o n   r e s p e c t i v e l y .  - 

The f u t u r e   d a i l y   t r a f f i c   v o l u m e s   w i t h o u t   t h e   p r o j e c t   f o r   W i n t e r ,  
S p r i n g   a n d   F a l l  were assumed t o  bear  t h e  same r e l a t i o n s h i p s  
t o  t h e  Summer volumes ( s u p p l i e d  by S t r o n g  H a l l )  a s   p r e s e n t l y   e x i s t ,  
t h a t   i s ,   W i n t e r   ( 3 7 . 5 % ) a n d   S p r i n g   a n d   F a l l  ( 7 5 % ) .  The p e r c e n t a g e s  
of t rucks  i n   t h e   t r a f f i c  were c o n s e r v a t i v e l y   m a i n t a i n e d  a t  t h e  
e x i s t i n g  l e v e l s  w h i c h   a r e   q u i t e  h i g h  due t o  t h e  use o f  t h e  highway 
by o re  t r u c k s .  The e x i s t i n g   t r u c k   p e r c e n t a g e s  were o b t a i n e d   d u r i n g  
b a s e l i n e   n o i s e   m o n i t o r i n g  a t  S i t e s  1 and 2 .  (See  T a b l e   3 - 3  h e r e i n . )  

The r a t i o   o f   f u t u r e   d a y t i m e  t o  n i g h t t i m e   t r a f f i c   w i t h o u t  t h e  p r o j e c t  
was assumed t o  s t a y   t h e  same a s  was d e t e r m i n e d   d u r i n g  t h e  1976 
b a s e l i n e   n o i s e   m o n i t o r i n g .  The d a y - n i g h t   d i v i s i o n   o f   p r o j e c t -  
a s s o c i a t e d   t r a f f i c  was g i v e n  by S t r o n g  H a l l .  
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I n c r e a s e s   i n   ' f u t u r e   H i g h w a y   1 2   t r a f f i c   n o i s e   l e v e l s   ( L d n )   d u e   t o  
t h e p r o j e c t   w e r e   c o m p u t e d   f r o m   t h e   p r e d i c t e d   t r a f f i c   v o l u m e  

i n c r e a s e s   f o r   e a c h   s e a s o n .   T h e s e   s e a s o n a l   i n c r e a s e s   w e r e   t h e n  
l o g a r i t h m i c a l l y   a v e r a g e d  t o  g i v e   t h e   i n c r e a s e   i n  Y D N L  d u e   t o  

t h e   p r o j e c t   t r a f f i c   i n   v a r i o u s   f u t u r e   y e a r s .  

( i i )   H i g h w a y s  1 and   97  

The  1976  Summer t r a f f i c   v o l u m e s   o n   H i g h w a y  1 a t   t h e   C h i n a   B a r   T u n n e l  

a n d   o n   H i g h w a y   9 7   n o r t h   o f   t h e   C a r q u i l l e   j u n c t i o n   w e r e   8 5 2 2 / d a y   a n d  
6 0 0 0 / d a y   r e s p e ~ t i v e l y ~ ~ .   T h e   a d d i t i o n a l   t r a f f i c   a s s o c i a t e d   w i t h   t h e  

p r o j e c t   ( p e a k   v o l u m e   o n   a ' I 1   r o a d s   a b o u t   7 0 0 / d a y )  will c a u s e   n o  
p e r c e p t i b l e   i n c r e a s e  i n  t h e  Y D N L ' s  e x p e r i e n c e d   b y   r e s i d e n t s   n e a r  
t h e s e   m a j o r   h i g h w a y s .  
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4 . 4  PROJECT  DECOMMISSIONING 

( a )  Mine Rec lama t ion  

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

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

2 .  r e s t o r i n g  dumps t o  be s u i t a b l e   f o r   g r a z i n g  or  f o r e s t r y .  
. .  

S u b j e c t i v e   a p p r a i s a l s   o f   t h e   d e g r e e   o f   n o i s e   i m p a c t   o f   t h e s e  
a c t i v i t i e s   h a v e  been made t h r o u g h  t h e  compar i son  o f  t h e i r   s c a l e s .  
w i t h   t h o s e   o f   m i n i n g   a c t i v i t i e s .  More p r e c i s e   e s t i m a t e s   c a n n o t  be 
made a t  t h i s   t i m e .  

( i )  P i t  Rec lama t ion  

The p r e f e r r e d   p l a n   f o r   p i t   r e c l a m a t i o n   i s  t o  a l l o w   i t   t o   f i l l  u p  
w i t h   w a t e r  a n d  become a l a k e .  I t   w o u l d  t a k e   r o u g h l y  2 6  y e a r s  
t o  f i l l  u p .  I m m e d i a t e l y   f o l l o w i n g   t h e   e n d   o f   m i n i n s   t h e   p i t  
w a l l s  would b e  r e c o n t o u r e d   f o r   r e a s o n s   o f   s t a b i l i t y ,   d r a i n a g e  
a n d  a p p e a r a n ~ e ’ ~  . No d e t a i l s   o f   e q u i p m e n t  t o  be used or  s c h e d u l e s  
a r e   a v a i l a b l e ,   h o w e v e r ,  B . C .  Hydro e x p e c t s  t o  f i n i s h   a l l  
t h e i r   r e c l a m a t i o n  work  w i t h i n  1 0  y e a r s   o f   t h e   e n d   o f   m i n i n g .  

T h r o u g h  a c o m p a r i s o n   o f   t h e   t o t a l   v o l u m e  o f  m a t e r i a l  t o  be 
m,oved p e r   y e a r   d u r i n g   m i n e   p r o d u c t i o n   w i t h   t h a t  t o  be moved d u r i n g  
p i t   r e c o n t o u r i n g   ( a s s u m i n g   i t   t a k e s  3 t o  5 y e a r s  t o  c o m p l e t e ) ,  i t  
i s   s e e n   t h a t  t h e  l e v e l   o f   a c t i v i t y   d u r i n g   r e c l a m a t i o n   w i l l   b e   o n l y  
2 t o  4 %  o f   t h a t   d u r i n g   m i n i n g .   T h i s   c o r r e s p o n d s  r o u g h l y  t o  a 1 4  
t o  1 7  d B  r e d u c t i o n   i n   p i t   n o i s e   a s s u m i n g   s i m i l a r   e q u i p m e n t   i s   u s e d  
I n  a d d i t i o n ,   t h e r e   w i l l  be l i t t l e   a c t i v i t y  a t  g r o u n d  l e v e l  t o  
c o r r e s p o n d  t o  t h e   r e m o v a l   o f   s u p e r f i c i a l s   d u r i n g   m i n i n g   a n d   b o t h  
b l a s t i n g   a n d   c o a l   p r e p a r a t i o n   n o i s e s   w i l l  be a b s e n t .   T h e r e f o r e ,  
i t   i s   l o o s e l y   e s t i m a t e d   t h a t   t h e   p i t   r e c l a m a t i o n   p r o c e s s   w i l l  
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g e n e r a t e  Y D N L ' s  t h a t   a r e  20 dB l o w e r   a t   c r i t i c a l   r e c e p t o r   l o c a t i o n s  
t h a n  will t h e   m i n i n g   a c t i v i t y .   C o m b i n i n g   t h i s   w i t h   t h e   m u c h   s h o r t e r  

d u r a t i o n   o f   t h e   r e c l a m a t i o n   a c t i v i t y  ( 5  y e a r s   v s .  3 5  y e a r s   f o r   m i n i n g )  
i t  i s   c o n c l u d e d   t h a t   t h e   o v e r a l l   n o i s e   i m p a c t   o f   t h e   p i t   r e c l a m a t i o n  
w o r k  will b e   i n s i g n i f i c a n t   c o m p a r e d   t o   t h e   n o i s e   f r o m   t h e   m i n i n g  

a c t i v i t y   t h a t  will p r e c e e d  i t .  

( i i )  W a s t e  Dump R e c l a m a t i o n  

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

will b e g i n   a s   s o o n   a s  a d u m p   h a s   r e a c h e d   t h e   t o p   o f   i t s   m a i n   e m b a n k -  

m e n t .   F o r   t h e   H o u t h  Meadow  dump t h i s  will b e  i n  a b o u t  2 0 0 5  a n d   f o r  

t h e   M e d i c i n e   C r e e k   d u m p ,  i t  will b e  a f e w   y e a r s   l a t e r .  

It i s   e x p e c t e d   t h a t   a l l  dump r e c l a m a t i o n  will b e   c o m p l e t e d   b y  
t h e   t i m e   m i n i n g   s t o p s .   T h e r e f o r e ,   t h e   n o i s e   g e n e r a t e d   b y  dump 

r e c l a m a t i o n  will n o t   b e   s i g n i f i c a n t   c o m p a r e d   t o   n o i s e   s t i l l   b e i n g  

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

( b )   P l a n t   D e c o m m i s s i o n i n g  

No d e t a i l e d   i n f o r m a t i o n   i s   a v a i l a b l e   o n   t h e   m e t h o d s   a n d   e q u i p m e n t  
t o   b e   u s e d   n o r   t h e   s c h e d u l e   t o   b e   f o l l o w e d   d u r i n g   p l a n t   d e c o m m i s -  
s i o n i n g   a n d   d e m o l i t i o n .   T h e r e f o r e ,  it c a n   o n l y  b e  e s t i m a t e d  t h a t  

t h e   n o i s e   c r e a t e d   b y   p l a n t   d e m o l i t i o n  will b e   c o m p a r a b l e   t o   t h a t  
c r e a t e d   b y   i t s   c o n s t r u c t i o n .   T h i s   i s   n o   d o u b t   c o n s e r v a t i v e   s i n c e  
t h e   s i t e   p r e p a r a t i o n   a n d   e x c a v a t i o n   r e q u i r i n g   m u c h   h e a v y   e q u i p m e n t  

will n o t   b e   d u p l i c a t e d   a n d   t h e   p r o c e s s  will c e r t a i n l y   t a k e   m u c h  
l e s s   t i m e   t h a n   c o n s t r u c t i o n .   F i n a l l y ,   b e c a u s e   o f   t h e  3 5  y e a r s  
o f   p l a n t   o p e r a t i o n   n o i s e   t o   w h i c h   t h e   l o c a l   r e c e p t o r s  will h a v e  
b e e n   e x p o s e d ,   t h e   b e g i n n i n g   o f   d e c o m m i s s i o n i n g   o f   t h e   p 1 a : : t  will 
r e p r e s e n t  a s u b s t a n t i a l   r e d u c t i o n   i n   t h e i r   p l a n t   n o i s e   e x p o s u r e  
a n d   h e n c e  will n o t   l i k e l y   b e   c o n s i d e r e d   a s  a s i g n i f i c a n t   a d d i -  
t i o n a l   n o i s e   i m p a c t .  A m o r e   d e t a i l e d   d i s c u s s i o n   o f   p l a n t   a n d   o f f -  
s i t e s   d e c o m m i s s i o n i n g   n o i s e   i m p a c t   c a n   b e   f o u n d   i n   S e c t i o n  6 . 6 .  
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4 . 5  PRECONSTRUCTION ACTIVITIES 

N o i s e - p r o d u c i n g   a c t i v i t i e s  have been c a r r i e d  o u t  i n  t h e  Hat 
C r e e k   V a l l e y   f o r  some t i m e   a s   p a r t  o f  a p r o g r a m   t o   e v a l u a t e  
t h e   c o a l   d e p o s i t s .  
d r i l l i n g   p r o g r a m s .  

P r i  

( a )  Bulk Samp 

T h e s e   a r e  

l e  Program 

t h e  b u l k  sample  and t h e  e x p l o r a t o r y  

( i )   P r e d i c t e d   N o i s e   L e v e l s  

or t o  t h e  s t a r t  o f  t h e  b u l k   c o a l  s am p l e  progr t h e  noi s e 
l e v e l s  t o  be produced by i t s   m a j o r   a c t i v i t i e s   w e r e   p r e d i c t e 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  a May 2 0 ,  1 9 7 7   r e p o r t   e n t i t l e d  
" P r e l i m i n a r y   N o i s e   I m p a c t  Assessment o f  Hat  Creek Bulk S a m p l e  
P r o g r a m " .  

The m a j o r   a c t i v i t i e s  were e x c a v a t i o n   o f  t h e  t w o  t r e n c h e s ,  A 
and B ,  and t h e  t r u c k i n g  o f  t h e  coa l   over   Highways  1 2  a n d  9 7  
t o  A s h c r o f t .  (See F i g u r e   4 - 3 ) .  

N o i s e   l e v e l s   f r o m   t r e n c h   e x c a v a t i o n  were e s t i m a t e d   a t  t h e  s o u t h -  
w e s t   c o r n e r   o f   B o n a p a r t e   R e s e r v e  1 and a t  t h e  nea res t  Hat Creek 
Va l l ey   r anch   house  ( E d  Lehman) .   These   were   r e spec t ive ly  L d n  37 
and 4 9  from  Trench A o p e r a t i o n s   a n d  L d n  4 2  and  46  from  Trench B .  
I n  a r r i v i n g   a t   t h e s e   l e v e l s ,  no  wind a t t e n u a t i o n  or  t o p o g r a p h i c  
s h i e l d i n g   w e r e   a s s u m e d .  

The h a u l i n g   o f   c o a l   o v e r  Highway 1 2  was t o  a v e r a g e   s i x t e e n  2 5 - t o n  
t r u c k  l o a d s  per d a y ,   g i v i n g ,   t h e r e f o r e ,   3 2  t r u c k  events  p e r   d a y .  
A l l  t r u c k i n g  was  assumed t o  be  done  in  t h e  d a y t i m e  a n d  a l l  t rucks  
t o  be f i t t e d   w i t h   s t a n d a r d   m u f f l e r s .  
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The p r e d i c t e d   i n c r e a s e   i n  L d n  a l o n g  Highway 1 2  d u e  t o   t h e   c o a l  
h a u l i n g  was o n l y  1 d B  o n  weekdays a n d  s l i g h t l y   l a r g e r  o n  week- 
e n d s .  On Highway 9 7 ,  t h e  coal   haul ing  would  have a n e g l i g i b l e  
e f f e c t .  

( i i )  Measured  Noise  Levels 

Dur ing   t he   excava t ion   o f   T rench  A ,  1 / 2  h o u r  c o n t i n u o u s   n o i s e  
measurements  were made a t  t h r e e   s i t e s   i n   t h e  Hat   Creek  Val ley.  
The s i t e s  a r e  shown i n   F i g u r e   4 - 3 .  The r e s u l t s  o f  t hese   measu re -  
men t s   were   p re sen ted   i n  a June  8 ,  1 9 7 7  r e p o r t   e n t i t l e d   " N o i s e  
Leve l s   Gene ra t ed  by the  Hat   Creek  Bulk  Sample  Program,  Trench A " .  
The measured   va lues   o f  L ( 1 / 2  h o u r )  a t  S i t e s  1 ,  2 and 3 r e s -  
p e c t i v e l y   w e r e   3 3 ,  38  and 49  d B .  A t  S i t e s  1 and 2 ,  t h e   i n t e r v e n i n g  
t e r r a i n   p r o v i d e d   s u b s t a n t i a l   n o i s e   s h i e l d i n g .  From S i t e   3 ,  o n  t h e  
e a s t   s l o p e   o f  t h e  v a l l e y ,  t h e r e  was a d i r e c t   l i n e  o f  s i t e  t o  t h e  
t r e n c h .  For pu rposes   o f   compar i son ,   t he   T rench  A n o i s e   l e v e l  was 
t h e n   p r e d i c t e d  a t  S i t e  3 u s i n g   t h e   w e a t h e r   c o n d i t i o n s   e x i s t i n g  
a n d  numbers  and  types o f  e q u i p m e n t   o p e r a t i n g  a t  t h e   t i m e  o f  t h e  
measurements  a t  t h a t   s i t e .  The p r e d i c t e d   l e v e l  was L 53 w h i c h  
i s  4 dB h i g h e r   t h a n   t h e   m e a s u r e d   l e v e l .  

eq 

eq 

B r i e f  measurements o f  Trench A n o i s e   w e r e   a l s o  made n e a r   t h e  
sou thwes t   co rne r   o f   Rese rve  1 a n d  a t  t h e  Ed Lehman r a n c h .  A t  
t h e   f o r m e r   l o c a t i o n ,   t h e   t r e n c h   o p e r a t i o n s   w e r e   i n a u d i b l e   a b o v e  
t h e  3 5  t o  40 dBA background  no ise   o f   wind   in   t rees  a n d  runn ing  
w a t e r .  A t  t h e  Lehman ranch ,   t he   background   no i se   l eve l   f rom 
wind a n d  w a t e r   v a r i e d   f r o m   4 0   t o  4 4  dBA a n d   t h e   t r e n c h   o p e r a t i o n s  
w e r e   o n l y   i n t e r m i t t e n t l y   a u d i b l e   a b o v e   t h i s   n a t u r a l   n o i s e .  By 
compar i son ,  t h e  p r e d i c t e d   n o i s e   l e v e l s   w e r e  L 41  ( L d n  3 7 )  a t  
Reserve  1 and L 53 ( L d n  4 9 )  a t  t h e  Lehman r a n c h .   A g a i n ,   t h e  
p r e d i c t e d   l e v e l s   a r e   h i g h e r  t h a n  t h o s e  o b s e r v e d   h e r e ,  by from 
6 t o  1 1  dBA a t  Reserve 1 a n d  from 9 t o  13 d B A  a t   t h e  Lehman 
r a n c h .  The d i s c r e p a n c i e s  a r e  b e l i e v e d  t o  be  l a r g e l y  due t o  
l o c a l  t o p o g r a p h i c a l   s h i e l d i n g .  

eq 
eq 
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No measurements were made o f   c o a l   t r u c k i n g   o r  Trench B e x c a v a t i o n  
n o i s e   l e v e l s .  

( b )  E x p l o r a t o r y   O r i  1 1  i n g  Program 

E x p l o r a t o r y   d r i l l i n g  t o  e s t a b l i s h  t h e  e x t e n t  a n d  q u a l i t y   o f  t h e  
Ha t   Creek   coa l   depos i t s   have  been c a r r i e d  o u t  s p o r a d i c a l l y   f o r  
more t h a n  50 y e a r s ,  however, t h e  i n t e n s i v e   d r i l l i n g   p r o g r a m  
a s s o c i a t e d  w i t h  t h e  p r e s e n t   t h e r m a l  power p r o j e c t  was s t a r t e d  
by B . C .  Hydro  in   1974.  T h i s  program reached i t s  peak  from 
September  
r i g s   ( f i v e  
a u g e r  a n d  
va11ey”’. 

1977 t o  J anua ry   1978  when a t o t a l  o f  n i n e   d r i l l i n g  
d i a m o n d  d r i l l s ,   o n e  l a r g e  r o t a r y  r i g ,  one   bucke t  

two Becker  hammer d r i l l s )   w e r e  i n  u s e   t h r o u g h o u t  t h e  
N o i s e   l e v e l s  c r e a t e d  by such   equipment   can  range 

a p p r o x i m a t e l y  f rom 8 0  t o  100  dBA a t  1 5  rn ( 5 0  f t . )  depend ing  
o n  t h e . t y p e   o f   r i g  a n d  t h e   c o m p o s i t i o n   o f  t h e  g r o u n d  b e i n g  
d r i l l e d .  I n  t h e   H a t   C r e e k   V a l l e y ,   w h e r e   a m b i e n t   n o i s e   l e v e l s  
a r e  t y p i c a l l y   l e s s   t h a n  4 0  d B A ,  s u c h   d r i l l i n g   o p e r a t i o n s   w i l l  
h a v e   b e e n   a u d i b l e   o v e r   d i s t a n c e s  o f  f r o m   0 . 8   t o  3 . 2  k m  ( 0 . 5  
t o  2 . 0  m i l e s )  under t h e  w o r s t   c a s e   c o n d i t i o n s   o f  n o  wind 
a t t e n u a t i o n  a n d  no s i g n i f i c a n t   t o p o g r a p h i c a l   s h i e l d i n g .  How- 
e v e r ,   i n  many s i t u a t i o n s ,  t h e  Hat Creek V a l l e y   r a n c h   h o u s e s  
w i l l   h a v e   r e c e i v e d  some a d d i t i o n a l   n o i s e   s h i e l d i ’ n g   f r o m  t h e  
high  banks  of t h e  creek a n d  t h e  uneven v a l l e y   w a l l s .   N o n e t h e l e s s ,  
t h e   d r i l l i n g   o p e r a t i o n s   a t   t i m e s   w i l l   h a v e  been a s o u r c e   o f  
annoyance t o  t h e   v a l l e y   r e s i d e n t s .  

Dur ing   1978,  t w o  o r  t h ree  d r i l l i n g  r i g s  w i l l  be working  t o  f i l l  
i n   g a p s   i n   t h e  152  m ( 5 0 0  f t . )   o n - c e n t r e s   g r i d .  
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T h r o u g h o u t   t h e   o p e r a t i o n  o f  t h e  m i n e ,  one  or two d r i l l i n g  r i g s  
w i l l  be used t o   p r o v i d e   c o a l   s a m p l e s  o n  a 6 0  pn ( 2 0 0  f t . )  g r i d  
prior t o   e x c a v a t i o n  i n  o r d e r  t o  a l l o w   t h e   c o a l   q u a l i t y   t o  be 
c o n t r o l l e d .   T h e s e  r i g s  w i l l   t y p i c a l l y   d r i l l   h o l e s   o n l y  9 m 
( 3 0  f t . )   d e e p  so  t h a t   t h e y   w i l l   u s u a l l y  b e   o p e r a t i n g  w i t h i n  
t h e   p i t  i t s e l f .  The n o i s e   f r o m   a n   o p e r a t i o n   o f  t h i s  s c a l e ,  
where t h e  d r i l l e d   m a t e r i a l  w i l l  t y p i c a l l y  be s o f t  c o a l ,   c l a y -  
s t o n e s   o r   s i l t s t o n e s ,   w i l l  n o t  c o n t r i b u t e   s i g n i f i c a n t l y   t o  t he  
t o t a l   o p e r a t i o n   n o i s e   o f  t h e  mine and   hence   w i l l   no t  be d i s -  
c u s s e d   f u r t h e r  i n  t h i s  r e p o r t .  
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5.0 .NOISE IMPACT ASSESSMENT M E T H O D O L O G Y  

5 . 1  ENVIRONMENTAL  IMPACT  IN T H E  G E N E R A L  C O N T E X T  

( a )   C h a n g e s   i n   R e s o u r c e s  

In  t h e  g e n e r a l   c o n t e x t   o f  t h e  Hat Creek e n v i r o n m e n t a l   n o i s e   s t u d i e s ,  
i m p a c t   i s   d e f i n e d   a s  a c h a n g e   i n  a r e s o u r c e   ( a s   i t   p r e s e n t l y   e x i s t s  
or i s   e x p e c t e d  t o  e x i s t   i n  t h e  f u t u r e )   r e s u l t i n g   d i r e c t l y  or i n d i r e c t l y  
f r o m   p r o j e c t   action^'^. 

A r e s o u r c e  i s  c o n s i d e r e d   t o  b e  a n y   a s p e c t  o f  t h e  e n v i r o n m e n t  which 
h a s ,  or w i l l   i n  t h e  f u t u r e   h a v e ,   v a l u e  t o  man b e c a u s e  i t   p r o v i d e s  
revenue,  r e c r e a t i o n  o r  a e s t h e t i c   a p p e a l  o r  somehow adds  t o  t h e  
q u a l i t y   o f   l i f e .  The r e s o u r c e   c h a n g e s   w h i c h   c o u l d   p o s s i b l y   r e s u l t  
from t h e  i n t r u s i o n   o f   i n d u s t r i a l   n o i s e   a r e :  

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

2 .  d e g r a d a t i o n   o f  t h e  " b e s t   u s e "   o f   l a n d  

3 .  d e g r a d a t i o n  o f  t h e  a c o u s t i c   e n v i r o n m e n t   ( a n n o y a n c e )  

4 .  d i s p l a c e m e n t   o f   a n d / o r   i n j u r y   t o   w i l d l i f e .  

( b )  Ass ignment   o f   Noise   Impact  Costs 

W h e r e v e r   p o s s i b l e ,  i t   i s   d e s i r a b l e  t o  a s s i g n  a m o n e t a r y   v a l u e  t o  t h e  
i m p a c t   ( r e s o u r c e   c h a n g e )   a s s o c i a t e d   w i t h   i n t r u d i n g   p r o j e c t   n o i s e  s o  
as t o  p r o v i d e  a common b a s e   f o r   c o m p a r i s o n   w i t h   o t h e r   p r o j e c t   i m p a c t s  
and t o  a s s i s t   i n   a n y   c o m p e n s a t i o n   a c t i o n s .  With t h e   e x c e p t i o n   o f  
h e a r i n g   l o s s   ( o c c u p a t i o n a l   n o i s e   e x p o s u r e   w i l l  n o t  g e n e r a l l y  be 
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a d r e s s e d   h e r e i n ) ,   t h e   o n l y   n o i s e   i m p a c t s  t o  wh ich   mone ta ry   va lues  
c a n   b e   a t t a c h e d   w i t h   a n y   a c c u r a c y   a r e :  

m 
1 .  t h e  n e c e s s a r y   c n a n g e   i n   b e s t   l a n d   u s e  b r o u g h t  a b o u t  be 

t h e  i n c r e a s e   i n   n o i s e   l e v e l s  o n  a p r o p e r t y   w h i c h   e i t h e r  
r e s u l t s   i n  Hydro  buying t h e  p r o p e r t y  or p a y i n g   t h e  owner 
f o r   h i s   l o s t   f u t u r e   r e v e n u e .  

I 

- 
2 .  t h e  n e c e s s a r y   p u r c h a s e   o f   l a n d  by B . C .  Hydro s o l e l y   b e c a u s e  

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

& i t s   h a v e  been s e t  by v a r i o u s   a g e n c i e s   ( s e e   s e c t i o n  5 . 2  b )  f o r   t h e  
e n v i r o n m e n t a l   n o i s e   l e v e l s   w h i c h   a r e   c o m p a t i b l e   w i t h   v a r i o u s   l a n d  uses.  
W en a p r o j e c t  a c t i o n  r e s u l t s  i n   t h e   e x c e d e n c e   o f  one of  these  l i m i t s ,  
t h e   f i n a n c i a l   l o s s   s u f f e r e d   t h r o u g h   t h e   u s e   o f   t h e   l a n d   a t   l e s s  t h a n  
i s h i g h e s t   c a p a c i t y   c a n   b e   c o n s i d e r e d  t o  be a c o s t   t o  t h e  p r o j e c t .  

.I 

I 

I c o l l a b o r a t i o n   w i t h   S t r o n g  H a l l  & A s s o c i a t e s ,  t h e  c o n s u l t a n t s   h a v e  
E s t a b l i s h e d   g e n e r a l   g u i d e l i n e s  by which the  c o s t s   o f   s u c h  n o i s e  
i m p a c t s  c o u l d  be computed ,  b o t h  f o r  t h e  case   i n   wh ich  B . C .  H y d r o  buys 
tie p r o p e r t y   c o n c e r n e d   a n d   t h a t   i n   w h i c h   t h e y  d o n ' t  ( t h e  l a t t e r   c a s e  
a p p l y i n g   p r i m a r i l y t o   I n d i a n   l a n d s ) .   T h e s e   g u i d e l i n e s   a r e   c o n t a i n e d  
i Appendix 0 .  
H 

!-2 NOISE IMPACT CRITERIA 

.I 
ne i m p a c t s   o f   n o i s e  o n  humans  can  be  placed i n  t h r e e   m a j o r   c a t e -  

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

' k e a l t h   e f f e c t s ,   l a n d   u s e   i n c o m p a t i b i l i t y   a n d   a n n o y a n c e .  Each 
a t e g o r y  a n d  i t s   a p p r o p i r a t e   n o i s e   l e v e l   c r i t e r i a   w i l l  be d i s c u s s e d  

l u b s e q u e n t l y  b u t  f i r s t   t h e   c r i t e r i a - s e l e c t i o n   p r o c e s s   i s   d e s c r i b e d .  
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A p p l i c a b l e  Ca n a d i a n  n o i s e  c o n t r  '01 r ' e g u l  a t i o  n d   g u i d e l i n e s  

w e r e   r e v i e w e d   w i t h   t h e   f o l l o w i n g   r e s u l t s  : 

1 .  A t  t h e   m u n i c i p a l   g o v e r n m e n t   l e v e l ,  H a t   C r e e k   V a l l e y   i s  

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

T h e   V i l l a g e   o f   A s h c r o f t ,   h o w e v e r ,   a d o p t e d   a n   " A n t i - N o i s e  

B y - L a w   N o .   2 8 0 ,   1 9 7 7 " .   T h i s   i s  a n o i s e   " n u i s a n c e "   b y - l a w  
w h i c h   p r o h i b i t s   t h e   p r o d u c t i o n   o f   " o b j e c t i o n a b l e "  or " d i s -  

t u r b i n g "   n o i s e s   a n d   l i m i t s   c o n s t r u c t i o n   a c t i v i t i e s  t o  
b e t w e e n   7 . 0 0  a . m .   a n d   9 . 0 0   p . m . ,   e x c e p t   w h e r e   t h e   p e r m i s s i o n  

o f   t h e   v i l l a g e   c l e r k   h a s   b e e n   g i v e n .   O t h e r   B r i t i s h   C o l u m b i a  
c i t i e s   a n d   m u n i c i p a l i t i e s   s u c h   a s   V a n c o u v e r   ( N o i s e   R e g u l a t i o n  
B y - L a w )   a n d   B u r n a b y   ( B u r n a b y   N o i s e   o r   S o u n d   A b a t e m e n t   B y - L a w  

1 9 7 1 )   h a v e   q u a n t i t a t i v e   n o i s e   b y l a w s   w h i c h   s p e c i f y   m a x i m u m  
l e v e l s   f o r   s p e c i f i c   t y p e s  o f  m a c h i n e s   ( m o t o r   v e h i c l e s ,   l a w n  
m o w e r s ,   j a c k h a m m e r s   e t c . )   a n d   m a x i m u m   p r o p e r t y   l i n e   n o i s e  

l e v e l s   f o r   i n d u s t r i a l   o p e r a t i o n s   i n   a c t i v i t y   a n d   q u i e t   z o n e s .  

F o r   e x a m p l e ,   t h e   B u r n a b y   B y - l a w   s t a t e s   t h a t   d a y t i m e   p r o p e r t y  
l i n e   n o i s e   l e v e l s   i n   r e s i d e n t i a l   a n d   c o m m e r c i a l - i n d u s t r i a l  

d i s t r i c t s   s h a l l   n o t   e x c e e d   5 5   a n d   6 5  dBA r e s p e c t i v e l y ,  
w h e r e a s   a t   n i g h t  ( 1 0 . 0 0  p.m. t o   7 . 0 0   a . m . )   t h e s e   l i m i t s  
a r e   b o t h   r e d u c e d   b y   1 0 d B A .  

n s  a 

t h e  

2 .  T h e   B r i t i s h   C o l u m b i a   P r o v i n c i a l   G o v e r n m e n t   h a s   n o t   f o r m u l a t e d  
a n y   n o i s e   c o n t r o l   r e g u l a t i o n s .  

3 .  A t  t h e   f e d e r a l   l e v e l ,   t h e   D i v i s i o n   o f   A p p l i e d   P h y s i c s   o f  

t h e   N a t i o n a l   R e s e a r c h   C o u n c i l  ( N R C ) ,  i n  1 9 6 8 ,   i s s u e d  a 
r e p o r t   e n t i t l e d  " A  B r i e f   S t u d y   o f  a R a t i o n a l   A p p r o a c h   t o  
L e g i s l a t i v e   C o n t r o l   o f   N o i s e "   w h i c h  was i n t e n d e d   t o   p r o v i d e  

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

l a w s .  

T h e   C e n t r a l   M o r t g a g e   a n d   H o u s i n g   C o m m i s s i o n  ( C M H C ) ,  i n  1 9 7 0 ,  
p u b l i s h e d   g u i d e l i n e s   f o r   t h e   c o n t r o l   o f   n o i s e   i m p a c t   o n  
r e s i d e n t i a l   d e v e l o p m e n t s   f o r   w h i c h   f e d e r a l   f i n a n c i n g   i s  

s o u g h t .   T h e s e   w e r e   c o n t a i n e d   i n   t h e i r   " S i t e   P l a n n i n g   H a n d -  
b o o k " .   I n   1 9 7 6 ,   t h e  C M H C ,  i n   c o l l a b o r a t i o n   w i t h   t h e  N R C ,  

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

r e s i d e n t i a l   d e v e l o p m e n t s .   T h i s   s u p p l e m e n t   w a s   e n t i t l e d  
"New H o u s i n g   a n d   R o a d   a n d   R a i l   N o i s e "   a n d  i t  i s   e x p e c t e d  

t o  come i n t o   f o r c e   i n   1 9 7 8 .   I n  i t ,  t r a f f i c   n o i s e   l e v e l  
c r i t e r i a   w e r e   g i v e n   w h i c h   w o u l d   r e s u l t   i n   t h e   p r o p e r t y  

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

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

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

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

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

d o   n o t   a p p l y .   P r o j e c t   n o i s e   i m p a c t   m u s t   b e   e v a l u a t e d   f o r   g r a z i n g  

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

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

s t u d y  will b e   l a r g e l y   b a s e d   o n   t h e   r e c o m m e n d a t i o n s  o f  t h e  U . S .  
E n v i r o n m e n t a l   P r o t e c t i o n   A g e n c y ' s   M a r c h   1 9 7 4   p u b l i c a t i o n   e n t i t l e d  

" I n f o r m a t i o n   o n   L e v e l s   o f   E n v i r o n m e n t a l   N o i s e   R e q u i s i t e   t o   P r o t e c t  
P u b l i c   H e a l t h   a n d   W e l f a r e   w i t h   a n   A d e q u a t e   M a r g e   o f   S a f e t y " ,   h e r e -  
a f t e r   r e f e r r e d   t o   a s   t h e   " L e v e l s   D o c u m e n t " .   T h e   L e v e l s   D o c u m e n t  
e s t a b l i s h e s   e n v i r o n m e n t a l   n o i s e   l e v e l s   w h i c h   a r e   r e q u i r e d   t o   a s s u r e  
t h a t   t h e   l a r g e   m a j o r i t y   o f   p e o p l e   a r e   p r o t e c t e d   f r o m   h e a r i n g  l o s s  
a n d   o t h e r   n e g a t i v e   h e a l t h   a n d   w e l f a r e   e f f e c t s   w i t h   a n   a d e q u a t e  
( 5   d B A )   m a r g i n   o f   s a f e t y .  I t  a l s o   p r o v i d e s  a p r o c e d u r e   f o r   t h e  

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

e x i s t i n g   ( p r e - i n t r u s i o n )   e n v i r o n m e n t a l   n o i s e   l e v e l s .  

T h u s ,   t h e   L e v e l s   D o c u m e n t   o f f e r s  a m o r e   w i d e l y   a p p l i c a b l e  
a n d   f l e x i b l e   b a s i s   o n   w h i c h   t o   e s t a b l i s h   n o i s e   l e v e l   c r i t e r i a  

f o r  a l a r g e   p r o j e c t ,   s u c h   a s   H a t   C r e e k ,   w h i c h   i n v o l v e s   b o t h  
r u r a l   a n d   t o w n   s i t u a t i o n s   a n d  a l a r g e   v a r i e t y   o f   n o i s e   s o u r c e s ,  
t h a n   d o   a n y   e x i s t i n g   C a n a d i a n   g u i d e l i n e s   o r   r e g u l a t i o n s .  

T h e   m a x i m u m   a c c e p t a b l e   r e s i d e n t i a l   n o i s e   l e v e l   p r o p o s e d   b y  
CMHC i s   s l i g h t l y   l e s s   s t i n g e n t   t h a n   t h e   c o r r e s p o n d i n g   c r i t e r i a  
f r o m   t h e   L e v e l s   D o c u m e n t .   T h e   s c a l e   o f   c o m m u n i t y   a n n o y a n c e   t o  

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

d u e   t o   n o i s e   w h i c h   a r e   i n h e r e n t   i n   n o i s e   n u i s a n c e   b y - l a w s   s u c h   a s   t h a t  
i n  f o r c e   i n   A s h c r o f t .   H e n c e ,   t h e   L e v e l s   D o c u m e n t   i n c o r p o r a t e s   a l l  
t h e   p e r t i n e n t   a s p e c t s   o f   e x i s t i n g   l o c a l   a n d   f e d e r a l   r e g u l a t i o n s  
w h i c h   a r e   a p p l i c a b l e   t o   t h e   s t u d y   a r e a   a n d ,   i n   a d d i t i o n ,   c o v e r s  many 

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

. . .  

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

i n   T a b l e   5 - 1   a n d  will b e   d e s c r i b e d   i n   t h e   f o l l o w i n g   s e c t i o n s .  

It i s   r e c o g n i z e d   t h a t  many o f   t h e   e f f e c t s   t h a t   n o i s e   h a s   o n   h u m a n s  
a r e   a l s o   e v i d e n t   i n   a n i m a l s .   H o w e v e r ,   f e w   a c c e p t a b l e   n o i s e   l e v e l  

c r i t e r i a   h a v e   b e e n   e s t a b l i s h e d   f o r   a n i m a l s  s o  t h a t   t h e   o n l y   q u a n t i -  
t a t i v e   a n i m a l   n o i s e   e x p o s u r e   u s e d   h e r e i n   i s   f o r   l i v e s t o c k   ( c a t t  

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

i s   g i v e n   h e r e i n ,   b u t   t h e   a s s e s s m e n t   o f   t h e   i m p a c t   o f   p r o j e c t   n o  
o n   p a r t i c u l a r   g r o u p s   o f   H a t   C r e e k   w i l d l i f e   h a s   b e e n   c a r r i e d   o u t  
T e r a   C o n s u l t a n t s   i n   t h e i r   A p p e n d i x   A 3 .  

l e  
i m a l s  

i s e  

b y  
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L m I I I r m 

JURISDICTION OF NOISE 
LEVEL CRITERION 

Severe  Heal th  Ef fects i n  
Humans 

Res ident ia l  Land-Use 
I n c o m p a t i b i l i t y  

Annoyance  and Pub1 i c 
Reaction  Thresholds 

Grazing Land-Use 
I n c o m p a t i b i l i t y  

A g r i c u l t u r a l  Land-Use 
I n c o m p a t i b i l i t y  

Unpopulated  Areas 
(Recreat ion)  

Very   In f requent   In te r -  
m i t t en t   No ises   (N igh t -  
t ime) 5 t o  30  sec. 
d u r a t i o n  

NOISE LEVEL 
CRITERION COMMENTS 

~~~~~ ~ ~ 

L (24) 70 To p ro tec t   aga ins t   hea r ing   l oss  
eq 

es  over a w o r k i n g   l i f e t i m e .  
and va r ious   s t ress - re la ted   d i seas -  

YDNL 55 To p r o t e c t   a g a i n s t   n e g a t i v e   e f f e c t s  
o n   p u b l i c   h e a l t h  and we l fa re :  

speech  conununication  and  sleep. 
i n t e r f e r e n c e   w i t h   a c t i v i t i e s ,   e . g .  

~~~ ~~ ~~~ 

YDNL of I n t r u d -  

YDNL, o r  norma- 
reac t i on   i nc reases   w i th   no rma l i zed   be low  ex i s t i ng  
c r i t e r i o n .  I f  don ' t ,   pub l i c   i ng   no i se   10  dB 
No p u b l i c   r e a c t i o n  i f  meet e i t h e r  

l i z e d  YDNL o f  
YDNL. 

5 dB below  Ex is t -  
I n t r u d i n g   N o i s e  

i n g  YDNL. 

YDNL 65 To prov ide   su i tab le   env i ronment  
f o r   s t o c k   r a i s i n g .  

Natura l  Sound 

t o  40)  onsidered  environmental   degradat ion 
Levels  (YDNL 30 i d e n t i f i a b l e   n o i s e   i n t r u s i o n  

s i n g l e   c r i t e r i o n   a v a i l a b l e ,   b u t  

Wi th-Pro ject   u tdoor ,   A-weighted  leve l ;   Threshold 

t o  maximum o f  
75 dBA 

YDNL p lus  20 dBA f s i g n i f i c a n t   s l e e p   d i s t u r b a n c e  

TABLE 5 - 1 :  SUMMARY O F  N O I S E  LEVEL C R I T E R I A  

REFERENCE 

U.S. EPA ~~ ~ 

Leve ls  Document 
(Ref.  79) 

U.S. EPA 
Levels Document 
(Ref.  79) 

U.S. EPA 
Levels Document 
Ref.  79) 

U.S. F.A.A. 
A i r p o r t   N o i s e  Eva- 
lua t ion   Procedure  
Ref.  82) 

U.S. EPA 
Levels  Document 
(Ref.  79) 

U.S. EPA 
Levels  Document 
(Ref.  79) 

Vancouver I n t e r -  

Noise  Study 
n a t i o n a l   A i r p o r t  

(Ref.  85) 



JURISDICTION OF NOISE NOISE LEVEL 
LEVEL CRITERION CRITERION COMMENTS 

Publ ic  Address and Signal   Essentual   Inaudib i -  
Systems (Frequent  use) 

Outdoors a t   n e a r e s t   r e s i -  

no i se   o f   con t i nuous  
l i t y  above  background  dence , p r e s e n t   o r   f u t u r e  

p r o j e c t   a c t i v i t i e s  
(See Sec t ion  5.2 e)  

and C i r c u i t   B r e a k e r s )  
I m p u l s i v e   n o i s e   ( B l a s t i n g  140 dB peak Linear  Outdoors a t   p r o j e c t   p r o -  

per ty   L ine   o r   neares t   unpro-  
tec ted   recep to r  on s i t e .  

REFERENCE 

Worker’s Compen- 
sa t i on   Board   o f  

January 1, 1978 
B r i t i s h  Columbia 

Regulat ions.  

TABLE 5 - 1 :  SUMMARY OF N O I S E  LEVEL C R I T E R I A  ( C o n t ’ d . )  

I I I t 1 I I I I I I I I 



( a )  S e v e r e   H e a l t h   E f f e c t s  i n  Humans 

Loss o f  h e a r i n g   a c u i t y  a n d  v a r i o u s  n o n - a u d i t o r y ,  s t r e s s - r e l a t e d  
d i s e a s e s   i n  humans may r e s u l t  from exposure  t o  n o i s e   l e v e l s  
exceed ing  L ( 2 4 )  7 0  ove r  a p e r i o d  o f  many y e a r s ” .  The a p p r o -  
p r i a t e   n o i s e   l e v e l   d e s c r i p t o r   i s   i n   t h i s   c a s e  L ( 2 4 )  r a t h e r  
t h a n  L d n  s i n c e  h u m a n  s u s c e p t i b i l i t y  t o  t h e s e   s e v e r e   h e a l t h   e f f e c t s  
does n o t  show a dayt ime t o  n i g h t t i m e   v a r i a t i o n .   S i n c e   t h e   c o n c e r n  

eq 
eq 

h e r e   i s   w i t h   e n v i r o n m e n t a l  a n d  n o t  o c c u p a t i o n a l   n o i s e   e x p o s u r e  a n d  
s i n c e   t h e   l a r g e   p r o p o r t i o n  o f  e n v i r o n m e n t a l   n o i s e   e x p o s u r e   i s   r e c e  
w h i l e   i n d o o r s ,   t h e  o u t d o o r  n o i s e   l e v e l s   r e q u i r e d   f o r   t h e   o n s e t  o f  
t h e s e   e f f e c t s  w o u l d  be L e q ( 2 4 )  7 5  t o  8 5 .   T h i s   i s   b a s e d  o n  t h e  t y p  
house   p rov id ing  a s o u n d   a t t e n u a t i o n  o f  1 5  d B A .  T h e r e   a r e  n o t  a t  

i ved 

i c a l  

p r e s e n t  nor a r e   t h e r e   l i k e l y  t o  be i n   t h e   f u t u r e  a n y  h u m a n  r e s i d e n c e s  
s i t u a t e d  i n  a r e a s  t h a t  w i l l  be  exposed t o  p r o j e c t   n o i s e   l e v e l s   i n  o r  
n e a r   t h i s   r a n g e .   T h e r e f o r e ,   t h i s  form o f  n o i s e   i m p a c t   w i l l  n o t  be 
c o n s i d e r e d   f u r t h e r .  

( b )  I n c o m p a t i b i l i t y  w i t h  Bes t  L a n d  Use 

The s e c o n d   c a t e g o r y  o f  t h e   i m p a c t  o f  n o i s e  on humans c a n  be d e s c r i b e d  
i n  t e rms  o f  t h e   r e n d e r i n g   o f  l a n d  u n s u i t a b l e  f o r  i t s   b e s t   u s e .  I n  
g e n e r a l ,   t h e   p r e s e n t  l a n d  u s e   w i l l  be c o n s i d e r e d  t o  be t h e   b e s t   l a n d  
u s e ;   p o s s i b l e   e x c e p t i o n s   i n c l u d e   t h e   p o t e n t i a l   f u t u r e   c o n v e r s i o n  o f  

g r a z i n g  or a g r i c u l t u r a l   l a n d  t o  r e s i d e n t i a l  or p a s s i v e   r e c r e a t i o n a l  
1 a n d .  
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( i )   R e s i d e n t i a l   L a n d   U s e   I n c o m p a t i b i l i t y  

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

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

t o  : 

1 .   i n t e r f e r e n c e   w i t h  human a c t i v i t i e s ,   p r e d o m i n a n t l y  
s p e e c h   c o m m u n i c a t i o n   a n d   s l e e p ,  

2 .  c r e a t i o n   o f   a n n o y a n c e .  

C r i t e r i a   f o r   t h e  f i rs t  t y p e   o f   i m p a c t ,   i n t e r f e r e n c e   w i t h   a c t i v i t i e s ,  
c a n  b e  q u i t e  a c c u r a t e l y  q u a n t i f i e d .  F o r  e x a m p l e ,  it h a s  been  e s t a -  
b l i s h e d   t h a t   s e n t e n c e   i n t e l l i g i b i l i t y  will b e   p e r f e c t   i n d o o r s   a n d  

o n l y   s l i g h t l y   d i m i n i s h e d   o u t d o o r s   ( w i t h  a 5 dB s a f e t y   m a r g i n )  when 
t h e   o u t d o o r   n o i s e   l e v e l  i s  YDNL 5 5 " .   T h i s   l e v e l   o f   e n v i r o n m e n t a l  
n o i s e  i s  c o n s i d e r e d   t o   b e   t h e   m a x i m u m   l e v e l   b e l o w   w h i c h  no e f f e c t s  
o n   p u b l i c   h e a l t h   a n d   w e l f a r e   o c c u r   d u e   t o   i n t e r f e r e n c e   w i t h   s p e e c h  

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

T h i s  same l e v e l   o f   o u d o o r   n o i s e ,  YDNL 55,  i s  f e l t   t o   p r o v i d e   a n  
a c c e p t a b l e   i n t e r i o r   n o i s e   l e v e l   f o r   s l e e p i n g   i n  a t y p i c a l   r e s i -  
d e n t i a l   c o m m u n i t y   w h e r e   n i g h t t i m e   e n v i r o n m e n t a l   n o i s e   l e v e l s   a r e  

g e n e r a l l y   l o w e r   t h a n   t h o s e   o f   t h e   d a y s 1 .   T h i s   s i t u a t i o n  will 
e x i s t   f o r   p r o j e c t   c o n s t r u c t i o n   a c t i v i t i e s   w h i c h  will a l l   b e  

r e s t r i c t e d   t o   t h e   d a y t i m e .   M o s t   p r o j e c t   o p e r a t i n g   n o i s e  will 
n o t   b e   r e d u c e d   s i g n i f i c a n t l y   a t   n i g h t   b u t  will b e   q u i t e   c o n t i n u o u s  
a n d   u n i f o r m   i n   n a t u r e .   T h e r e f o r e ,   p r o v i d e d   t h a t   t h o s e   i n t e r m i t t e n t  
p r o j e c t   n o i s e s   w h i c h   c a n ' t   b e   r e s t r i c t e d   t o   t h e   d a y t i m e   a r e   r e s -  
t r i c t e d   t o   a c c e p t a b l e   l e v e l s   ( s e e   S e c t i o n   5 . 2   d ) ,   t h e   a c h i e v e m e n t  

o f  YDNL 5 5   o u t d o o r s  will a s s u r e   a n   a c c e p t a b l e   s l e e p i n g   e n v i r o n -  
m e n t   i n d o o r s .  

5 -  7 Harford,  Kennedy,  Wakefield Ltd. 
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The U . S .  E P A  h a s   a l s o   c o n c l u d e d  t h a t ,  i n  t h e  a b s e n c e   o f   i n t r u s i v e  
n o i s e  w i t h  a d v e r s e   f r e q u e n c y   c o n t e n t ,   t h e   a c h i e v e m e n t   o f  Y D N L  5 5  

w i l l   p r o t e c t   a g a i n s t   s e v e r e   a n n o y a n c e   ( w h i c h   c o u l d  r e s u l t  i n  
t ne  l a n d  b e i n g  j u d g e d   i n c o m p a t i b l e )   u n d e r   m o s t   c o n d i t i o n s .  Anno- 
yance ,   however ,  i s  a v e r y   p e r s o n a l i z e d   r e a c t i o n   a n d   w i l l   b e   d i s c u s s e d  
f u r t h e r  i n  S e c t i o n   5 . 2  c .  

( i i )  Graz ing  Lands  

The need t o  f o r e c a s t   a i r c r a f t  n o i s e  i m p a c t   a r o u n d   m a j o r   a i r p o r t s   h a s  
l e d   t o   t h e   d e v e l o p m e n t   o f  maximum n o i s e   l e v e l   c r i t e r i a   f o r   v a r i o u s  
l a n d  u s e s B z .  T h e s e   c r i t e r i a   a r e   s u m m a r i z e d  i n  T a b l e  5 - 2 .  The  appro-  
p r i a t e   c r i t e r i a   f o r   c a t t l e   g r a z i n g   ( t h e   p r e d o m i n a n t   o c c u p a t i o n  i n  t h e  
H a t   C r e e k   V a l l e y   r e g i o n )   w o u l d   b e   t h a t  o f  l i v e s t o c k   f a r m i n g  w i t h  a 
maximum c o m p a t i b l e   n o i s e   l e v e l  o f  Y D N L  65  and a m a r g i n a l l y   c o m p a t i b l e  
r ange  from Y D N L  65 t o  7 5 .  The n o i s e   a r o u n d   t h e   p r o p o s e d   p l a n t   a n d  
mine would  be much m o r e   c o n t i n u o u s   a n d   p r e d i c t a b l e  t h a n  t h a t  a round 
an a i r p o r t  a n d ,  t h e r e f o r e ,   w i l l  be l e s s  d i s t u r b i n g  t o  c a t t l e .  I t  
i s ,   t h e r e f o r e ,   c o n s e r v a t i v e  t o  assume t h a t  c a t t l e   g r a z i n g   c a n   b e  
c a r r i e d  o u t  c o m p a t i b l y  on l a n d  w i t h  n o i s e  l e v e l s   o f  Y O N L  6 5   o r   l o w e r *  

( i i i )   A g r i c u l t u r a l  Lands 

S i n c e   p u r e l y   a g r i c u l t u r a l   l a n d  i s  g e n e r a l l y   u n i n h a b i t e d  by humans 
o r   a n i m a l s ,  t h e  a c c e p t a b l e   n o i s e   l e v e l s   a r e   h i g h e r  b u t  t h e y  must be 
l i m i t e d  t o  t h e   a l l o w a b l e   o c c u p a t i o n a l   n o i s e   e x p o s u r e  o f  t h e  farm 
w o r k e r s .  The c r i t e r i a   a d o p t e d   f o r   f a r m   l a n d s  i s ,  t h e r e f o r e ,   t h a t  
w h i c h   w i l l   a d e q u a t e l y   p r o t e c t   a g a i n s t   h e a r i n g  l o s s  i n  a normal l i f e -  
t i m e ,   i . e .  L e q ( 2 4 )  7 0 .  

* T h i s   c r i t e r i a  was s e l e c t e d   o v e r   t h a t   g i v e n  i n  the   Levels   Document  

i L e q  ( 2 4 )  7 0  dB f o r   f a r m  a n d  g e n e r a l   u n p o p u l a t e d   l a n d ]   s i n c e   t h e  
f o r m e r   i s  more s p e c i f i c   a s  t o  l a n d  use and s l i g h t l y  more s t r i n g e n t .  
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COMPATIBLE MARGINALLY COMPATIBLE 
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Source: Adapted by R .  W .  Young from Figure 2-15 of  H U D  Report 
TEINA-472  November 1972 "Aircraft  Noise Impact:  Planning Guide- 
l ines  €or  Local  Agenciea" by Wilsey & Ham and Bole Beranek and 
Newman. 

T A B L E  5 - 2 :  L A N D   U S E   C O M P A T I B I L I T Y   W I T H   D A Y - N I G H T  
A V E R A G E   S O U N D   L E V E L   ( Y O N L  o r  L d n )   F O R  
B U I L D I N G S   A S   C O M M O N L Y   C O N S T R U C T E D .  
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( i   v )   U n p o p u l a t e d   A r e a s  

U n p o p u l a t e d   a r e a s   i n c l u d e   w i l d e r n e s s   a r e a s   a n d   p a r k s   t h a t   p r o v i d e   f o r  
t h e   e n j o y m e n t   o f   t h e   n a t u r a l   e n v i r o n m e n t .   A l t h o u g h   q u i e t   i s   n o t  o f  
p a r a m o u n t   i m p o r t a n c e   f o r   a l l  human a c t i v i t i e s   c a r r i e d   o u t   i n   s u c h   a r e a s ,  

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

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

i n t e r f e r e n c e  w i t h  s u c h   r e c r e a t i o n a l   a c t i v i t i e s  'as h i k i n g ,   r i d i n g  
a n d   c a m p i n g .   T h e r e f o r e ,  i t  m u s t   s u f f i c e   t o   a c k n o w l e d g e   t h a t   a n y  
i d e n t i f i a b l e   i n t r u s i o n   o f  m a n - m a d e   n o i s e   i n t o   s u c h   a r e a s  will c o n s -  
t i t u t e  a d e g r a d a t i o n   o f   t h e   n a t u r a l   e n v i r o n m e n t   a n d   h e n c e   a n   i m p a c t .  
T h e   d e g r e e   o f   i m p a c t  will i n c r e a s e   a s   t h e   l e v e l   o f   i n t r u d i n g   n o i s e  

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

f r o m  YDNL 30 t o  4 0  d e p e n d i n g   o n   a v e r a g e   w i n d   s p e e d ,   v e g e t a t i o n   a n d  

p r o x i m i t y   o f   w a t e r   b o d i e s ,   e t c .  

( v )   M u l t i - L a n d   U s e   A r e a s  

Where a l a n d   a r e a   e x p o s e d   t o   q u i t e   u n i f o r m   l e v e l s  o f  p r o j e c t   n o i s e  
e n c o m p a s s e s   m o r e   t h a n   o n e   l a n d   u s e ,   s u c h   a s   i n t e r m i x e d   a g r i c u l t u r a l  
a n d   g r a z i n g   l a n d s ,   t h e   n o i s e   l e v e l   c r i t e r i a   a p p l i e d   t o   t h e   a r e a  will 
b e   t h a t   o f   t h e   m o s t   n o i s e - s e n s i t i v e   l a n d   u s e .  

( c )   A n n o y a n c e   a n d   C o m m u n i t y   R e a c t i o n   t o   P r o j e c t  YDNL's 

When a n   i n t r u d i n g   n o i s e   c a u s e s  a d e t e c t a b l e   i n c r e a s e   i n   t h e   e n v i r o n -  
m e n t a l   n o i s e   l e v e l   i n  a r e s i d e n t i a l   a r e a   b u t   d o e s   n o t   c a u s e  i t  t o  
e x c e e d  YDNL 5 5 ,  e n v i r o n m e n t a l   d e g r a d a t i o n   i s   s a i d   t o   o c c u r .   T h e  
a r e a   r e m a i n s   c o m p a t i b l e   w i t h   r e s i d e n t i a l   l a n d   u s e   a n d   t h e   j u d g e m e n t  
o f   t h e   i m p a c t  o f  t h e   n o i s e   i n c r e a s e   m u s t   b e   m a d e  i n  t e r m s   o f   a n n o y a n c e  
a n d   c o m m u n i t y   r e a c t i o n .   T h i s   i s   t h e  t h i r d  m a j o r   t y p e   o f   n o i s e   i m p a c t  
on  humans.  
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It i s  n o t   p o s s i b l e   t o   s e t  a r i g i d  limit o n   i n t r u d i n g   n o i s e   l e v e l s  
b e l o w   w h i c h   t h e r e  will b e   n o   a n n o y a n c e   e x p r e s s e d   b y   t h e   e x p o s e d  

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

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

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

s i v e n e s s   a n d   r e l a t i o n s h i p   w i t h   t h e   n o i s e   p r o d u c e r .   M a n y   o f   t h e s e  
f a c t o r s   c a n n o t   b e   e v a l u a t e d   q u a n t i t a t i v e l y   b u t   m u s t   b e   g i v e n  some 
q u a l i t a t i v e   c o n s i d e r a t i o n .   O t h e r   f a c t o r s ,   s u c h   a s   l e v e l   o f  com- 

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

n o i s e   a n d   c o m m u n i t y   r e a c t i o n   t o   t h e i l l a 3  . T h e s e   " c o r r e c t i o n s "   w e r e  
i n i t i a l l y   d e v e l o p e d   o n   a n   i n t u i t i v e   b a s i s   b u t   h a v e   s i n c e   b e e n  

m o d i f i e d   a n d   s u b s t a n t i a t e d   i n  a s t u d y  o f  5 5  d i f f e r e n t   n o i s e   i m p a c t s  

s i t u a t i o n s   a n d   a r e  now  recommended   by   t he  U . S .  € P A  f o r   u s e   i n   t h e  
a d j u s t m e n - t o f   i n t r u d i n g   n o i s e   l e v e l s   t o   a c c o u n t   f o r   c o m m u n i t y   s e n -  
s i t i v i t y   i n   t h e   p r e d i c t i o n   o f   a n n o y a n c e .   T h e   c o r r e c t i o n s   a r e  
g i v e n   i n   T a b l e  5 - 3 .  T h e y   o c c u r   i n  5 dB i n t e r v a l s   b e c a u s e  i t  i s  
c o n s i d e r e d   d i f f i c u l t   t o   a s s e s s   c o m m u n i t y   r e a c t i o n   t o   a n y   g r e a t e r  
d e g r e e   o f   a c c u r a c y  ". 
The c o r r e c t i o n s   o f   T a b l e  5 - 3  a r e   u s e d   h e r e i n   t o   a c c o u n t   f o r   t h e  
s e n s i t i v i t i e s   o f   r e s i d e n t i a l   a r e a s  t o  p r o j e c t   n o i s e .   T h e   n o i s e  
l e v e l s   t h u s   c o r r e c t e d   a r e   r e f e r r e d   t o   a s   " n o r m a l i z e d  YDNL's". 

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

a s   f o l l o w s .  No c o m m u n i t y   r e a c t i o n   i s   e x p e c t e d ,   a n d   n o  
n o i s e   i m p a c t  i s  a s s u m e d   t o   o c c u r ,  i f  t h e   n o r m a l i z e d  Y D N L  o f   a n  
i d e n t i f i a b l e   i n t r u d i n g   p r o j e c t   n o i s e   i s   a p p r o x i m a t e l y  5 dB l e s s  

t h a n   t h e  Y O N L  t h a t   e x i s t s   i n   t h e   a b s e n c e   o f   t h a t   i n t r u d i n g   n o i s e  

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

t h e   n o i s e  i s  n o t   i d e n t i f i a b l e ,   t h e n   t h e r e  i s  n o   n e e d   t o   c o n s i d e r  
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Type o f  
Correction 

Seasonal 
Correction 

Correction 
for Out: 
door 
Residual 
Noise 

Correction 
far 
Previous 
Exposure 
and 
Community 
Attitudes 

Pure Tone 
or Impulse 

Description 

Summer (or year-round  operation). 
Winter  only  (or  windows  always  closed). 

Quiet  suburban  or rural  community  (remote  from 
large  cities and  from  industrial  octivity  and 
trucking). 

Norm01 suburban community  (not  located  near 
industrial  octivity). 

Urban  residential  community  (not  immediately 
adjacent  to  heovily  traveled roods and 
industrial areas). 

Noisy urbon residentiol  community  (near 
relat ively busy roads or  industrial areas). 

Very noisy  urbon  residential  community. 

Amount of  Correction 
to Be Added  to Project 

YDNL or Ldn i n  de 

! 
No prior  experience with the  intruding  noise 

Community has had some previous  exposure  to 
intruding  noise  but  l i tt le  effort i s  being made to 
control  the noise. This correction may also  be 
applied  in  a  situation  where  the  community has 
not  been exposed to the  noise  previously,  but  the 
people  aro  aware  that  bona  fide  efforts  are  being 
made to control  the noise. 

Community has hod  considerable  previous 
exposure to the  intruding  noise  and the noise 
moker's  relations with the  contmunity  are good. 

Community  aware  that  operation  causing  noise i s  
very necessary and it will not  continue  indefinitely. 
This correction  can  be  applied  for an operation  of 
l imited  duration  cnd under  emergency  circumstances. 

No  pure tone or  impulsive  character. 

0 
-5 

+IO 

+5 

0 

-5 

-10 

+5 

0 

-5 

-10 

t o  
Pure tone  or  impulsive  character present. I +5 

TABLE 5-3: COMMUNITY  SENSITIVITY  CORRECTIONS  TO  BE 
A D D E D   T O   Y D N L  OF INTRUDING  PROJECT  NOISE 
TO  OBTAIN  NORMALIZED  YDNL  (ORIGINAL  SOURCE - 
REFERENCE 7 9 ) .  
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t h e   c o m m u n i t y   s e n s i t i v i t y   t o  i t .  F o r   t h e   p u r p o s e   o f   t h i s   s t u d y ,  
a n   i n t r u d i n g   n o i s e  i s  c o n s i d e r e d   t o   b e   i d e n t i f i a b l e  i f  i t s   a c t u a l  

YDNL i s  f e w e r   t h a n   1 0  dB b e l o w   t h e   e x i s t i n g  YDNL w i t h o u t   t h e  

i n t r u d i n g   n o i s e .  

T h e r e   a r e   t h e n   t w o   c r i t e r i a   b y   w h i c h   a n   i n t r u d i n g   n o i s e   c a n   b e  
j u d g e d   t o   c a u s e  no a n n o y a n c e   t o   t h e   c o m m u n i t y :  

1 .   t h e   a c t u a l  YDNL o f  t h e   i n t r u d i n g   n o i s e  i s  1 0  dB 
o r   m o r e   b e l o w   t h e   e x i s t i n g  YDNL. 

2 .  t h e   n o r m a l i z e d  YDNL o f   t h e   i n t r u d i n g   n o i s e  i s  5 dB 
o r   m o r e   b e l o w   t h e   e x i s t i n g  YDNL. 

I n t r u d i n g   n o i s e   w h i c h   m e e t s n e i t h e r   o f   t h e   a b o v e   c r i t e r i a  will h a v e  

t h e   p o t e n t i a l  t o  c a u s e   a n n o y a n c e   a n d   t h e   d e g r e e   o f   a n n o y a n c e  will 
i n c r e a s e   w i t h   i t s   n o r m a l i z e d  YDNL. 

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

t h e   e x p e c t e d   a n n o y a n c e   a s   e x p r e s s e d   b y   t h e   l e v e l   o f   c o m m u n i t y  
r e a c t i o n   t o   t h e   n o i s e ;   a g a i n   b a s e d   o n   t h e   r e s u i t s   o f   t h e   s u r v e y  
o f  55 n o i s e   i m p a c t   s i t u a t i o n s .   F i g u r e  5 - 1  s h o w s   t h e   l e v e l s   o f  com- 
m u n i t y   r e a c t i o n   a n d   a n n o y a n c e   e x p e c t e d  t o  r e s u l t   f r o m   g i v e n   l e v e l s  o f  

n o r m a l i z e d  YDNL f o r   i n t r u d i n g   n o i s e s .  

( d )   A n n o y a n c e   D u e   t o   I n t e r m i t t e n t   N o i s e s  

As was s t a t e d  i n  S e c t i o n   4 . 1  b ( i i ) ,   c o m p l i a n c e   w i t h   a v e r a g e  
n o i s e   l e v e l   c r i t e r i a ,   s u c h   a s   n o r m a l i z e d  YDNL, i s  n o t   s u f f i c i e n t  

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

n i g h t )   w i t h o u t   b e i n g   v e r y   s i g n i f i c a n t   t o  YDNL i f  t h e i r   l e v e l s  
r i s e   s u b s t a n t i a l l y   a b o v e   t h e   n o r m a l   b a c k g r o u n d   n o i s e   l e v e l .  
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S u c h   n o i s e s  may i n t e r f e r e   w i t h   s p e e c h   c o m m u n i c a t i o n ,   d i s t u r b   s l e e p  IC 

( e i t h e r  by c a u s i n g   w a k i n g   o r  a s h i f t   t o w a r d s   l i g h t e r   s l e e p   l e v e l s )  
or j u s t  c a u s e   g e n e r a l   a n n o y a n c e .  F o r  t h e  purpose o f   s e t t i n g  a 
c r i t e r i o n f o r  such i n t e r m i t t e n t   n o i s e   l e v e l s ,  t h e  t y p i c a l   t h r e s h o l d  
o f   s l e e p   d i s t u r b a n c e   w i l l  be u s e d   a s   t h i s   i s  f e l t  t o  be t h e   m o s t  
s i g n i f i c a n t   t y p e   o f   i m p a c t   f r o m   s u c h   n o i s e s .  

.L 

1 

I n t e r m i t t e n t   p l a n t   n o i s e   s o u r c e s   w h i c h   a r e  o f  c o n c e r n   b e c a u s e   t h e y  - 
may be a c t i v e   d u r i n g   e v e n i n g   a n d   n i g h t t i m e   h o u r s   a r e :   p l a n t   e l e c -  
t r o m a t i c   v a l v e s ,   c i r c u i t   b r e a k e r s  a n d  w a r n i n g   a n d   s h i f t   s i g n a l s   a n d   p u b l i c  ~ 

a d d r e s s   s y s t e m  a t  t h e  p l a n t  and mine. Most  of t hese  n o i s e s   w i l l   o c c u r  

i r r e g u l a r l y   a n d   i n f r e q u e n t l y  ( 0 - 3  t i m e s  per n i g h t )   a n d   w i l l   h a v e  
d u r a t i o n s   i n  t h e  5 t o  30 s r a n g e .  (The p u b l i c   a d d r e s s   s y s t e m s ,  
however, w i l l   l i k e l y   o p e r a t e  much m o r e   f r e q u e n t l y  a n d  hence  w i l l  

be t r e a t e d   s e p a r a t e l y   b e l o w . )  I t  w a s ,   t h e r e f o r e ,   f e l t   a p p r o p r i a t e  
t o   d r a w   t h e   i n t e r m i t t e n t   n o i s e   l e v e l   c r i t e r i o n   f r o m  t h e  c o n c e n s u s  
o f  a r e c e n t   l i t e r a t u r e   s u r v e y   c o n d u c t e d   i n t o  t h e  e f f e c t s   o f  j e t  I* 

a i r c r a f t   f l y o v e r s  o n  s l e e p   d i s t u r b a n c e   s i n c e   a i r c r a f t   f l y o v e r  
n o i s e   e v e n t s   t y p i c a l l y   h a v e   s i m i l a r   d u r a t i o n s   ( t i m e   b e t w e e n  1 0  dB 
down p o i n t s ) .  The a i r c r a f t   n o i s e   s t u d y   c o n c l u d e d   t h a t  an   ou tdoor  
p e a k   n o i s e   l e v e l  o f  75 dBA ( 6 0  dBA i n d o o r s   w i t h   w i n d o w s   p a r t l y  
o p e n )  was a r e a s o n a b l e   t h r e s h o l d   o f   s i g n i f i c a n t   s l e e p   d i s t u r b a n c e  
f o r   s i n g l e   n o i s e   e v e n t s a 5 .  However, t h i s   t h r e s h o l d  was e s t a b l i s h e d  
f o r   u r b a n   a n d   s u b u r b a n   r e s i d e n t i a l   a r e a s   a r o u n d  a m a j o r   a i r p o r t .  - 
T h e r e f o r e ,   i n   k e e p i n g   w i t h  t h e  p o l i c y   o f   n o i s e   c r i t e r i o n c o r r e c t i o n  
f o r  community s e n s i t i v i t y   d e s c r i b e d  i n  S e c t i o n  5 . 2  c ,   t h e   i n t e r -  
mi t t en t  n o i s e   l e v e l   c r i t e r i a   a d o p t e d   h e r e i n   w i l l   b e   a d j u s t e d  t o  
a c c o u n t   f o r  t h e  q u a s i - c o n t i n u o u s   b a c k g r o u n d   n o i s e   l e v e l   w h i c h  
wi 1 1  e x i s t  w i t h  t h e  p r o j e c t .  

.L 
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I n  t y p i c a l   u r b a n   a n d   s u b u r b a n   a r e a s  w i t h  no w e l l   d e f i n e d   n o i s e  
s o u r c e   o t h e r   t h a n   t r a n s p o r t a t i o n   n o i s e ,   o u t d o o r   n o i s e   l e v e l s   a r e  
i n   t h e  YDNL 5 0  t o  60 r a n g e S 6  ; YDNL 5 5  will b e   t a k e n   a s   t h e  

mean.   The a i r c r a f t   n o i s e   e v e n t c r i t e r i o n   o f  7 5  dBA i s   t h e n  2 0  dBA 
a b o v e   t h e   t y p i c a l   e x i s t i n g  YDNL. T h i s   r e l a t i o n s h i p   h a s   b e e n  

e x t e n d e d   t o   t h e   i n t e r m i t t e n t   p l a n t   a n d   m i n e   n o i s e s   a n d   t h e   r e -  

s u l t i n g   c r i t e r i o n   i s  : 

1 .   w h e r e  YDNL w i t h  p r o j e c t   i s  5 5  o r   l e s s ,   n o   e v e n i n g   o r  
n i g h t t i m e  (7:OO p.m. - 7:OO a.m.) i n t e r m i t t e n t   n o i s e  
l e v e l   s h a l l   e x c e e d   t h a t  YDNL b y   m o r e   t h a n  20 dBA. 

2 .  w h e r e  YDNL w i t h   p r o j e c t   i s   g r e a t e r   t h a n  5 5 ,  n o   e v e n i n g  
o r   n i g h t t i m e   i n t e r m i t t e n t   n o i s e   l e v e l   s h a l l   e x c e e d  
7 5  dBA. 

( e )   P u b l i c   A d d r e s s   S y s t e m s  

P l a n t   a n d   m i n e   p u b l i c   a d d r e s s   ( P . A . )   s y s t e m s ,   b e c a u s e   o f   t h e i r  
m u c h   m o r e   f r e q u e n t   u s e ,   p r e s e n t  a u n i q u e   i n t e r m i t t e n t   n o i s e   p r o b l e m .  

T h e y  will o p e r a t e   d a y   a n d   n i g h t   a n d   b e c a u s e   t h e i r   n o i s e   g e n e r a l l y  
will c o n t a i n   i n f a r m a t i o n   ( i . e .   s p e e c h )  i t  will l i k e l y   b e   m o r e   d i s -  
t r a c t i n g   a n d   a n n o y i n g   t h a n   o t h e r  i n t e r m i t t e n t  p r o j e c t   n o i s e s  o f  
s i m i l a r   l e v e l .   T h e r e f o r e ,  i t  i s   d e s i r a b l e   t h a t   t h e   p e a k   n o i s e  

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

e x c e p t i o n   t o   t h i s   c r i t e r i o n   i s   t h e   p r e - b l a s t i n g   w a r n i n g   s i g n a l  
w h i c h   s h o u l d   b e   a u d i b l e   w e l l   b e y o n d   t h e   p r o j e c t   b o u n d a r i e s .  
H o w e v e r ,  p i t   b l a s t i n g  will b e  a d a y t i m e   a c t i v i t y   o n l y .  

T h e   m o s t   c r i t i c a l   l o c a t i o n   f o r   t h e   c o n t r o l   o f  P . A .  n o i s e   i s   t h e  
s o u t h e r n   b o u n d a r y   o f   B o n a p a r t e   R e s e r v e  1 .  T h e   s t e a d y   p r o j e c t  

n o i s e   l e v e l   a t   t h i s   l o c a t i o n  will b e   e s s e n t i a l l y   t h e  same d u r i n g  
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t h e  peak  m i n e   c o n s t r u c t i o n  a n d  o p e r a t i o n   y e a r s   ( s e e   S e c t i o n s  6 . 2  a 
r e s p e c t i v e l y )  a n d  w i l l  n o t  v a r y   s i g n i f i c a n t l y  t h r o u g h o u t  t h e  35 
y e a r   o p e r a t i n g   l i f e  o f  t h e  m i n e .   T h e r e f o r e ,  by s e l e c t i n g  a p e a k  
P . A .  n o i s e   l e v e l   c r i t e r i a  o f  1 0  dB be low t h e  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   d u r i n g   m i n i n g  s t a g e  6 ( i n  a l l  oc tave   bands   f rom 
3 1 . 5  a n d  8000 H z ) ,  s i g n i f i c a n t   a n n o y a n c e  due t o  t h e  P . A .  and  warn- 
i n g  s y s t e m s   w i l l  be a v o i d e d  t h r o u g h o u t  t h e   l i f e   o f  t h e  mine .  O n  
t h i s  b a s i s ,  t he  c r i t e r i o n   f o r  the mine P . A .  a n d   s i g n a l   s y s t e m s  
a t  t h e   s o u t h e r n  e d g e  o f  B o n a p a r t e  Reserve 1 i s  a s  f o l l o w s :  

O C T A V E  B A N D  C E N T R E  F R E Q U E N C Y  ( H z )  

31 . 5  63  8K 4K 2K 1 K  500 2 5 0  1 2 5  
_ .  - 

I I I I I I I I 

M A X I M U M  A C C E P T A B L E  P E A K  SOUND PRESSURE LEVELS 
( r e :  2 0  p P a )  

( f )   I m p u l s i v e   N o i s e   S o u r c e s  

The s i g n i f i c a n t   s o u r c e s   o f   i m p u l s i v e   p r o j e c t   n o i s e   a r e   b l a s t i n g  
a n d  c i r c u i t  breaker  o p e r a t i o n .  The c o n t r i b u t i o n s   o f   m i n e   p i t  
b l a s t i n g   a n d  p l a n t  c i r c u i t   b r e a k e r   o p e r a t i o n   h a v e  been a c c o u n t e d  
i n  computing t h e  o v e r a l l   p r o j e c t  Y D N L .  However, a s e p a r a t e  c r i -  
t e r i a   i s   r e q u i r e d  t o  a s s u r e   t h a t  t h e  n o i s e   l e v e l s   c r e a t e d  by 
i n d i v i d u a l   i m p u l s i v e   n o i s e  events  do n o t  c r e a t e  a haza rd  t o  t h e  
h e a r i n g   o f   n e i g h b o u r i n g   r e s i d e n t s .  For  t h i s   c r i t e r i a ,   t h e   W o r k e r ' s  
Compensat ion  Board  of  B . C .  r e g u l a t i o n s   h a v e   b e e n   c o n s u l t e d .  The 
J a n u a r y  1 ,  1978  r e g u l a t i o n s   s t a t e  t h a t  t he  maximum p e a k  i m p u l s i v e  
s o u n d   p r e s s u r e   l e v e l  t o  which a worke r  may be e x p o s e d   ( e v e n   f o r  
o n l y  a f ew  even t s  per d a y )   w i t h o u t   h i s   w e a r i n g  a h e a r i n g  p r o t e c t i o n  
d e v i c e   i s  140  d B .  T h i s   v a l u e   h a s ,   t h e r e f o r e ,  been s e l e c t e d   a s  
t h e  maximum p e r m i s s i b l e   p r o j e t t   i m p u l s i v e   n o i s e   l e v e l  a t  t h e  
p r o j e c t   p r o p e r t y   l i n e   f o r   c a s e s  o f  o n l y  a few ( l e s s  t h a n  t e n )  
e v e n t s   p e r   d a y .  

II) 

I 
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( 9 )  Noise   Impact  o n  W i l d l i f e  

Noise   p roduces  t h e  same g e n e r a l  t y p e s   o f   e f f e c t s  o n  a n i m a l s  a s  
i t  does  o n  humans,   namely:   hear ing l o s s ,  masking  of   communicat ion 
a n d  b e h a v i o u r a l   a n d   n o n - a u d i t o r y   p h y s i o l o g i c a l   e f f e c t s "  . The 
most o b s e r v a b l e   e f f e c t s  seem t o  be b e h a v i o u r a l .   N o i s e   o f   s u f f i -  
c i e n t   i n t e n s i t y  or  of  a d i s t u r b i n g  n a t u r e  c a n   d i s r u p t  t h e  normal 
b e h a v i o u r   p a t t e r n s   o f   a n i m a l s  a n d  may l i m i t  movement  and, t he re -  
f o r e   a c c e s s  t o  food  or s h e l t e r .   B r e e d i n g   h a b i t s   c a n  be d i s r u p t e d .  

The d e g r e e  t o  which t h e  a c t i v i t i e s   o f   a n i m a l s   a r e   e f f e c t e d  by 
n o i s e   d e p e n d s   v e r y   s t r o n g l y  o n  t h e  nature o'f t h e  n o i s e .   I f  t he  
n o i s e   i s   r e a s o n a b l y s t e a d y  a n d  p r e d i c t a b l e   c a t t l e   a n d  most l a r g e  
w i l d   a n i m a l s  such a s   d e e r ,   a n t e l o p e  a n d  s h e e p   a p p e a r  t o  q u i t e  
q u i c k l y   a d a p t  t o  even q u i t e   h i g h   n o i s e   l e v e l s  a n d  go a b o u t  t h e i r  
n o r m a l   b u s i n e s s   a l o n g  t h e  borders of t he  n o i s e   s o u r c e   r e g i o n .  
A n t e l o p e ,   a d a p t e d  t o  l i v i n g  near a h e l i p o r t   i n   T e x a s ,  h a v e  been 
o b s e r v e d  t o  g o  o n  f e e d i n g   w i t h  a h e l i c o p t e r   h o v e r i n g  a b o u t  2 3  m .  
( 7 5   f t . )   o v e r h e a d " .  

I n t e r m i t t e n t ,   u n f a m i l i a r   n o i s e s ,   h o w e v e r ,   c a n  be very d i s t u r b i n g  
t o  a n i m a l s ,   a n d   p a r t i c u l a r l y   i n   c o l d  weather ,  c a n   c a u s e   p a n i c  a n d  
f l i g h t   w h i c h  may t a x  s e v e r e l y  a n  a n i m a l ' s   e n e r g y   r e s e r v e s  a n d  may 
l e a d  t o  b r o n c h i a l   p r o b l e m s  a n d  e v e n   d e a t h a 9 .  The  most   probable  
sou rces  of  such d i s t u r b i n g   n o i s e s  a r e  l o w - f l y i n g   a i r c r a f t ,  snow- 
m o b i l e s   a n d   o t h e r   a l l - t e r r a i n   v e h i c l e s   p l u s  p l a n t  s t e a m - v e n t s  
and c i r c u i t  b r e a k e r s  a n d   p o s s i b l y w a r n i n g   s i g n a l s   f r o m  t h e  p l a n t  
and  mine.  A t  p r e s e n t   t h e   e x p e r i m e n t a l   e v i d e n c e  o n  which t o  base  
n o i s e   l e v e l   c r i t e r i a   f o r   h e a r i n g  l o s s  a n d  l o w e r - l e v e l   c h r o n i c  
n o i s e   e x p o s u r e   o f   a n i m a l s  i s  i n c o m p l e t e  a n d  t h e   c o n v e n t i o n a l  wisdom 
i s  t o  assume t h a t  a n i m a l s   w i l l  be a t   l e a s t   p a r t i a l l y   p r o t e c t e d  by 
t h e   a p p l i c a t i o n   o f  maximum l e v e l s   i d e n t i f i e d   f o r  h u m a n  e x p o s u r e g 0 .  
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( h )  B l a s t i n g   V i b r a t i o n  

In  Appendix E ,  a s c a l e   i s   p r e s e n t e d   o f  t h e  observed  community 
r e s p o n s e   t o   b l a s t i n g   v i b r a t i o n  versus t h e  p e a k   p a r t i c l e   v e l o c i t y  
o f  g r o u n d  v i b r a t i o n   m e a s u r e d   i n   t h e  g r o u n d  n e a r  t h e  r e s i d e n c e s  
i n   q u e s t i o n .  The peak  p a r t i c l e   v e l o c i t y   i d e n t i f i e d   a s   r e s u l t i n g  
i n  t h e  o n s e t  o f  c o m m u n i t y   c o m p l a i n t s   i s  0 . 2 5 4  c m / s e c .   ( 0 . 1   i n / s e c . )  
T h i s   l e v e l  o f  g r o u n d  v i b r a t i o n   h a s ,   t h e r e f o r e ,  been a d o p t e d  a s  
t h e  c r i t e r i o n   f o r   a l l   p r o j e c t   b l a s t i n g   a c t i v i t i e s   a n d   s h o u l d  be 
a p p l i e d  a t  t h e  n e a r e s t   o c c u p i e d   d w e l l i n g .  
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5 . 3  THE SPATIAL VARIATION OF NOISE  IMPACT 

The u s u a l   m e t h o d   o f   r e p r e s e n t i n g  t h e  s p a t i a l   v a r i a t i o n   o f   n o i s e   l e v e l  
a b o u t  a n o i s e   s o u r c e   i s  t o  p l o t  c o n t o u r s  t h r o u g h  p o i n t s  o f  equa l  
n o i s e   l e v e l .  S u c h   c o n t o u r s   a r e  a n  e f f e c t i v e  means o f  v i s u a l i z a t i o n ,  
h o w e v e r ,   i n  t h e  c o n t e x t   o f   t h e   p r e s e n t   s t u d y ,   t h e y   h a v e   c e r t a i n  
drawbacks :  

1 .  Over f l a t   t e r r a i n  and r e l a t i v e l y   s h o r t   d i s t a n c e s ,   n o i s e  
l e v e l s ,  a n d  h e n c e   c o n t o u r   l o c a t i o n s ,   c a n  be c a l c u l a t e d  
w i t h   r e a s o n a b l e   a c c u r a c y  a n d  m o d e s t   e f f o r t .   H o w e v e r ,   i n  
t h e  c a s e  o f  Hat   Creek,  s o u n d  w i l l  be a u d i b l e   a f t e r   t r a -  
v e r s i n g   l a r g e   d i s t a n c e s   o v e r   v e r y   u n e v e n   t e r r a i n .  The 
a c c u r a t e   p r e d i c t i o n   o f   n o i s e   l e v e l s   i n   e a c h   d i r e c t i o n  
a n d  a t   e a c h   d i s t a n c e  from t h e  v a r i o u s   s o u r c e s   r e q u i r e s  

' t h e   u n i q u e   c a l c u l a t i o n   o f  t h e  e f f e c t s  o f  t opography .  

2 .  The p o s i t i o n s  o f  n o i s e   l e v e l   c o n t o u r s   a r e   g r e a t l y   a f f e c t e d  
by s e e m i n g l y   m i n o r   c h a n g e s   i n   n o i s e   s o u r c e   l e v e l .  T h u s ,  
a n o i s e   l e v e l   c o n t o u r  p l o t  conveys a somewhat  exag- 
g e r a t e d   i m p r e s s i o n  o f  p r e c i s i o n  a n d  f i n a l i t y .  

For  t h e s e   r e a s o n s ,   a n d  a l s o  because   o f  t h e  w i d e s p r e a d   a n d   d i s c r e t e  
n a t u r e  o f  t h e   s i g n i f i c a n t   n o i s e   r e c e p t o r s   i n  t he  Ha t   Creek   r eg ion ,  
n o i s e   l e v e l s   c o n t o u r s   h a v e  n o t  b e e n   a c c u r a t e l y   c a l c u l a t e d  t h r o u g h o u t  
t h e  a r e a   a f f e c t e d  by p r o j e c t   n o i s e .   R a t h e r   n o i s e   l e v e l s  h a v e  been 
p r e d i c t e d  a t  t h e  d i s c r e t e  l o c a t i o n s   o f   s i g n i f i c a n t   r e c e p t o r s   o r  
r e c e p t o r   r e g i o n s .   V a r i a t i o n s   o f   n o i s e   l e v e l s  t h r o u g h o u t  r e c e p t o r  
r e g i o n s   h a v e   b e e n   e v a l u a t e d  , i n d  t h e   f l u c t u a t i o n   o f   t h e s e   l e v e l s   w i t h  
p r o j e c t   c o n d i t i o n s  a n d  work ing   a s sumpt ions   have   been   no ted .  

a 
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5 . 4  TEM 

( a )  

The n o i s e  
c o n s t r u c t  
t o  y e a r .  

O R A L  E F F E C T S  O N  NOISE IMPACT 

The V a r i a t i o n   o f   P r o j e c t   N o i s e   L e v e l s  w i t h  Time 

l e v e l s   c r e a t e d  by t h e  m a j o r   p r o j e c t   a c t i v i t i e s ,   p a r t i c u l a r l y  
o n  a c t i v i t i e s ,   w i l l   v a r y  from minu te  t o  minu te   and   f rom  yea r  
The s h o r t - t e r m   v a r i a t i o n s   a r e   a c c o u n t e d   f o r  by t h e   c o n c e p t  

o f   u s a g e   f a c t o r   ( s e e   S e c t i o n  4 . l e )  a n d   a r e   i n c o r p o r a t e d   i n  t h e  YDNL’s 
p r e d i c t e d   f o r  t h e  v a r i o u s   a c t i v i t i e s .  The l o n g - t e r m   v a r i a t i o n   o f  
Y D N L  a s  t h e  p r o j e c t   p r o c e e d s   w i l l   b e   q u i t e   m i n o r   o n c e   c o n s t r u c t i o n  
i s   c o m p l e t e  a n d  f u l l   s c a l e   p r o d u c t i o n  i s  underway. 

I t   i s   c o n s i d e r e d   t h a t  t h e  t e m p o r a l   v a r i a t i o n   o f  t h e  n o i s e   i m p a c t  o f  
t h e   p r o j e c t   c a n  be a d e q u a t e l y   i n d i c a t e d  i f  t h a t   i m p a c t  i s  d e t e r m i n e d  
a t  t he  f o l l o w i n g   t h r e e   p o i n t s   d u r i n g   t h e   p r o j e c t   h i s t o r y ’ ’ :  

1 .  t h e  f i r s t   y e a r   o f   t h e   p r o j e c t ,  

2 .  t h e  worst y e a r   o f  t h e  p r o j e c t  ( 

3 .  t h e   l a s t   y e a r  o f  t h e   p r o j e c t .  

S e p a r a t e   i m p a c t   a n a l y s e s   a r e   r e q u i r e d  f 0 

h i g h e s t   i m p a c t ) ,  

r e a c h   o f   t h e s e   t h r e e   y e a r s  
o n l y   i f  t h e  v a r i a t i o n s   i n   i m p a c t   l e v e l  a m o n g  them a r e   s i g n i f i c a n t .  
T h a t  i s ,   i f   t h e   v a r i a t i o n s   i n   n o i s e   l e v e l s  o r  i n   e x p o s e d   p o p u l a t i o n s  
a r e   l a r g e   c o m p a r e d  t o  t h e  a c c u r a c y   w i t h   w h i c h   n o i s e   i m p a c t   a n d   r e -  
c e p t o r   r e s p o n s e   c a n  be p r e d i c t e d .  

( b )  

The d u r a t  
d e r a t i o n  
F o r  a c t i v  
i n h e r e n t  

The E f f e c t   o f   A c t i v i t y   D u r a t i o n  o n  Noise  Impact  

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

i t i e s   l a s t i n g   1 2 5 s   t h a n   o n e   y e a r ,  a d u r a t i o n   c o r r e c t i o n   i s  
i n   t h e   c a l c u l a t i o n   o f   t h e  Y D N L  f o r  t h e   a c t i v i t y .  For  example ,  

t h e  Y D N L  of a 6 m o n t h  a c t i v i t y   i s  3 d B  l e s s  t h a n  t h a t   o f   a n   e q u i v a l e n t  
1 2  m o n t h  a c t i v i t y .  

5 - 1 8  Harford. Kennedy,  Wakefield Ltd. 



The Levels Document c r i t e r i a   a r e   i n t e n d e d  t o  p r o t e c t  t h e  p u b l i c  
h e a l t h  a n d  w e l f a r e   f r o m  long- te rm n o i s e   e x p o s u r e ;   i n  t he  l i m i t  
t h i s  means a w o r k i n g   l i f e t i m e .  The Levels  Document  does n o t  
s p e c i f y   c r i t e r i a  f o r  s h o r t - t e r m   n o i s e   e x p o s u r e   s u c h  as t h a t   f r o m  
a c o n s t r u c t i o n   p r o j e c t .   H e n c e ,   i t   i s   c o n s e r v a t i v e  t o  a p p l y   t h e  
L e v e l s   D o c u m e n t   c r i t e r i a  f o r  h e a l t h   a n d   w e l f a r e   e f f e c t s ,   i . e .  
Y D N L  5 5  f o r   r e s i d e n t i a l   a r e a s ,   t o   c o n s t r u c t i o n   n o i s e .   I n   t h e  
p r e d i c t i o n   o f   n o r m a l i z e d   p r o j e c t  Y D N L  and t h e  r e s u l t i n g   c o m m u n i t y  
r e a c t i o n ,   h o w e v e r ,  t h e  Levels  Document  does make a l l o w a n c e   f o r  
a c t i v i t y   d u r a t i o n .  From T a b l e s  5 - 3 ,  i t   i s   s e e n  t h a t  a -10 dB 

s e n s i t i v i t y   c o r r e c t i o n   i s   t o  be a p p l i e d  when t h e  community k n o w s  
t h a t  t h e  n o i s e   i s   n e c e s s a r y   a n d   i t   w i l l  n o t  c o n t i n u e   i n d e f i n i t e l y .  
I n   p r i v a t e   c o m m u n i c a t i o n  , a U.S .  E P A  r e p r e ~ e n t a t i v e ~ ' ~   s t a t e d  t h a t  
t h i s   c o r r e c t i o n   c o u l d  n o t  b e   a p p l i e d   i n   f u l l  t o  o r d i n a r y   c o n s t r u c -  
t i o n  work b u t  t h a t  some c o r r e c t i o n   s h o u l d  be made., i t s   v a l u e  
be ing   based  on  t h e  a t t i t u d e s   o f  t h e  communi ty   towards   the   p ro jec t .  

In  a 1 9 7 7   p u b l i c a t i o n  by t h e  U . S .  N a t i o n a l  Academy o f  S c i e n c e s  
e n t i t l e d   " G u i d e l i n e s   f o r   P r e p a r i n g   E n v i r o n m e n t a l   I m p a c t   S t a t e m e n t s  
o n  N o i s e " ,   c h a n g e s   i n   t h e   n o i s e   e n v i r o n m e n t   a r e   d i v i d e d   i n t o   t h r e e  
c a t e g o r i e s   a c c o r d i n g  t o  t h e i r   d u r a t i ~ n ' ' ~ :  

1 .  S h o r t - t e r m   T e m p o r a r y   C h a n g e s ;   e x i s t  f o r  l e s s  t h a n  6 m o n t h s .  

2 .  Long-Term  Temporary  Changes;   exis t   for   more  than 6 months 
b u t  l e s s  t h a n  1 0  y e a r s .  

3 .  Permanen t   Changes : .   ex i s t s   fo r   more  t h a n  1 0  y e a r s .  

T h e s e   g u i d e l i n e s   s u g g e s t   t h a t   t h e   s h o r t - t e r m   t e m p o r a r y   c h a n g e   d o e s  
n o t   r e q u i r e  t h e  same d e g r e e   o f   n o i s e   d o c u m e n t a t i o n   a n d   i m p a c t   a s s e s s  
ment   as  d o  changes  o f  l o n g e r   d u r a t i o n  b u t  t h e y  d o  n o t  s p e c i f y   d i f -  
f e r e n t   n o i s e   l e v e l   c r i t e r i a   f o r   s u c h   a c t i v i t i e s .  

5 - 1 9  Harford, Kennedy,  Wakefield Lid. 



For t h e  p u r p o s e   o f   t h i s   s t u d y ,   i n   w h i c h  most c o n s t r u c t i o n   a c t i v i -  
t i e s   ( e x c e p t   f o r  t h e  p l a n t   i t s e l f )   w i l l   e x i s t  a t  a n y   o n e   l o c a t i o n  
f o r  one y e a r  o r  l e s s ,   t h e   a b o v e   c o n s i d e r a t i o n s   h a v e  been i n t e r p r e t e d  
a s   f o l l o w s :  

1 .  In t h e  d e t e r m i n a t i o n  o f  t h e   s e v e r e   h e a l t h   a n d   h e a l t h  
a n d   w e l f a r e   e f f e c t s   o f   n o i s e ,  no c o n s i d e r a t i o n   w i l l  b e  
g i v e n  t o  a c t i v i t y   d u r a t i o n   o t h e r   t h a n  t h a t  i n h e r e n t   i n  
t h e   c a l c u l a t i o n  o f  Y D N L  f o r   a c t i v i t i e s   l a s t i n g   l e s s   t h a n  
one y e a r .  

2 .  I n   t h e   d e t e r m i n a t i o n   o f   n o r m a l i z e d  Y D N L ,  a community 
s e n s i t i v i t y   c o r r e c t i o n   o f  - 5  d B  w i l l  b e   a p p l i e d   f o r  
s h o r t - t e r m   a n d   l o n g - t e r m   t e m p o r a r y   c h a n g e s   i n  t h e  n o i s e  
e n v i r o n m e n t .  T h i s  c o r r e c t i o n  w i l l  o n l y  be a p p l i e d  i f  

t h e  n o i s y   p e r i o d   u n d e r   c o n s i d e r a t i o n   i s   f o l l o w e d  by a 
c o m p a r a b l e   p e r i o d  o f  r e l a t i v e   q u i e t   e . g .   o f f s i t e  
c o n s t r u c t i o n ,  not p l a n t  o r  mine c o n s t r u c t i o n .  

5 - 2 0  Harford, Kennedy ,  Wakefield Ltd. 



6 . 0  PKOJECT N O I S E  IMPACT 

6 . 1  LOCATIONS A N D  C H A R A C T E R I S T I C S  OF N O I S E  R E C E P T O R S  

( a )   R e s i d e n t i a l   A r e a s  

T h e r e   a r e   s i x   e x i s t i n g   r e s i d e n t i a l   a r e a s  wh 
t o   p r o j e c t   n o i s e .  I n  t h e   f o r e s e e a b l e   f u t u r e  

a r e   l i k e l y   t o   b e   l o c a t e d   i n   p r o j e c t   n o i s e - e x  

i c h  will o r  may b e   e x p o s e d  

, n o   n e w   r e s i d e n t i a l   a r e a s  
p o s e d   a r e a s   e x c e p t   f o r   t h e  

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

B o n a p a r t e  
j u n c t i o n s  

a n d   h a v e  

i )  B o n a p a r t e   I n d i a n   R e s e r v e s  1 a n d  2 

I n d i a n   R e s e r v e s  1 a n d  2 l i e   a l o n g   H i g h w a y   1 2   b e t w e e n   i t s  

w i t h   t h e   H a t   C r e e k   R o a d   a n d   H i g h w a y  9 7  ( S e e   F i g u r e   6 - 1 )  
p p r o x i m a t e   p o p u l a t i o n s   o f  30  a n d  3 5  r e s p e c t i v e l y 9 * .   R e s e r v e  1 

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

a n d   t h e   p o w e r   p l a n t   a n d   t o   i n c r e a s e d   t r a f f i c   n o i s e   f r o m   H i g h w a y  1 2 .  
T h e   o n l y   s i g n i f i c a n t   p r o j e c t   n o i s e   e x p o s u r e   t o   R e s e r v e  2 will be f r o m  
i n c r e a s e d   H i g h w a y   1 2   t r a f f i c .  

M o s t   o f   t h e   r e s i d e n c e s   o n   t h e s e   I n d i a n   l a n d s   l i e   w i t h i n   a b o u t   1 5 0  m 
( 5 0 0  f t . )   o f   H i g h w a y   1 2   a n d   n e n c e   a r e   p r e s e n t l y   e x p o s e d   t o   n o i s e   l e v e l s  
b e t w e e n  YDNL 50 a n d  41 d u e   t o   t r a f f i c   ( S e e   F i g u r e   6 - 2 ) .   T h e r e f o r e ,  
a l t h o u g h   t h e   s e t t i n g   i s  a r u r a l   o n e ,   t h e   e x i s t i n g   e n v i r o n m e n t a l   n o i s e  
l e v e l s   a r e   w e l l   a b o v e   t h o s e   t y p i c a l   o f   t h e   n a t u r a l   e n v i r o n m e n t .  

6 - 1  Harford,  Kennedy.  Wakefield Ltd. 
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F I G U R E  6 - 2 :  E X I S T I N G   ( 1 9 7 6 )   H I G H W A Y  1 2  T R A F F I C  N O I S E  

D U R I N G  1978-1979. 
L E V E L S   [ Y D N L   C O N T O U R S )   O N   B O N A P A R T E   R E S E R V E  1 
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The a p p r o p r i a t e   c o r r e c t i o n s   f o r   c o m m u n i t y   s e n s i t i v i t y  t o  
t h e   i n t r u d i n g  p r o j e c t  n o i s e   a r e   s u m m a r i z e d   i n   T a b l e  6 - 1 .  
These  have  been used  t o  d e r i v e  t h e  n o r m a l i z e d   p r o j e c t  Y D N L ' s  
f o r  t h e  v a r i o u s   r e c e p t o r   l o c a t i o n s .  The i n d i v i d u a l   c o r r e c t i o n s  
f o r   w i t h o u t   p r o j e c t   n o i s e   l e v e 1 , p r e v i o u s   e x p o s u r e  a n d  community 
a t t i t u d e s  and   pure   tone  or  i m p u l s i v e   n o i s e   c o n t e n t ,   w e r e   o b t a i n e d  
f rom  Table  5 - 3 .  

( i i )  Upper  Hat  Creek  Valley  Ranch  Houses 

T h o s e u p p e r  Hat  C r e e k   V a l l e y   r a n c h   h o u s e   r e s i d e n t s  who  remain 
a f t e r  t h e  p r o j e c t  b e g i n s  w i l l  be exposed t o  p l a n t  and  mine 
c o n s t r u c t i o n   a n d   o p e r a t i o n   n o i s e .  Most   o f   the   ranch   houses  
s t i l l   o c c u p i e d   l i e   a l o n g   t h e   o l d  Hat  Creek Road n e a r   t h e   b a n k s  
of  t h e  c r e e k  where t h e  n a t u r a l   n o i s e   l e v e l s   a r e   r e l a t i v e l y   h i g h  
d u e   t o  t h e  r u n n i n g   w a t e r  a n d ,  i n  summer, t o  t h e  wind i n  t h e  
r i v e r s i d e   d e c i d u o u s   t r e e s .   T h e r e f o r e ,  t h e  p r e s e n t   n o i s e  l e v e l s  
a t  t hese  s i t e s   l i k e l y  somewhat   exceed   those   observed  a t  b a s e l i n e  
m o n i t o r i n g   s i t e s  3 and 4 ( L d n ' s  from 32 t o  4 1 ,  s e e   T a b l e  3 - 2 ) .  
Most man-made n o i s e  t o  w h i c h   t h e   r e s i d e n t s   a r e   e x p o s e d   i s   d u e  t o  
t h e i r  own a c t i v i t y .   T h e s e   r a n c h  houses ,  t h e r e f o r e ,   c o m p r i s e  a 

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

q u i e t  ru ra l  community  with no p r i o r  
t h e  
f o r  
+20  

n o i s e .  As shown i n   T a b l e  6 - 1 ,  
community s e n s i t i v i t y   i s  + 1 5  dB 
and   mine   ope ra t ion   no i se  b u t  i s  
because  o f  t h e   l i k e l i h o o d   t h a t  
t o n e s .  As s t a t e d   i n   T a b l e  5 - 3 ,  
a l l   r e s i d e n t i a l   l o c a t i o n s   c o u l d  

i t   w i l l   c o n t a i n   a u d i b l e  pu re  
t h e   s e n s i t i v i t y   c o r r e c t i o n s   a t  
be   dec reased  by 5 d B  i f  t h e  

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

6 - 2 Harford. Kennedy, Wakefield Ltd. 



L RESIDENTIAL A R E A  

Bonaparte  Reserve 1 

Upper  Hat  Creek  Valle 
Ranch Houses 

I 
Thompson -Bonaparte 
Confluence 

Nor th   Ashcro f t  
Subd iv i s lon  

I 
Along  Highway 1 
Western  Semlin 
Va l l ey  

S E N S I T I V I T Y  C O R R E C T I O N S  F 
- 

PROJECT N O I S E  
SOURCE(S) 1 PREVIOUS EXPOSURE 

' N i n e  and P lan t   Const ruc t ion  
and  Mine  Operat ion 

+ 5  + 5  
" 

0 - 
Plant   Operat ion 0 .  + 5  + 5  
Hine & P l a n t   C o n s t r u c t i o n  & 
Mine  Operation 0 + l o  +5 
Plant  Operat ion 

River   Bot tom  Preparat ion - 5  + 5  = 0 

Water In take   Cons t ruc t i on  0 0 - 5  t5 = 0 

Pumping S ta t i on   Cons t ruc t i on  0 0 - 5  t5 = 0 

Pumping S ta t i on   Opera t i on  D 0 + 5  

_. 

~. 

O f f l o a d i n g   F a c i l i t y  
Operat ion  (Trucking) 0 

I I I 

A i r s t r i p   C o n s t r u c t i o n  
and Operat ion 0 - 5  + 5  

I I I 

TABLE  6-1: COMI.1UNITY N O I S E  S E N S I T I V I T Y  C O R R E C T I O N S  ( d B )  FOR 
V A R I O U S  RESIDENTIAL A R E A S .  ( S e e  T a b l e  5 - 3 )  

TOTAL 

IMPULSE 

t 5  

0 

+ 5  

0 

+5 

0 

+5 
- 

0 

0 

0 0 
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( i i i )  T h o m p s o n   B o n a p a r t e   C o n f l u e n c e   A r e a  

T h e r e   a r e   p r e s e n t l y   e i g h t  h o m e s   ( h o u s i n g   a p p r o x i m a t e l y   2 1   p e o p l e )  
l o c a t e d   a l o n g   t h e   n o r t h e r n   v i l l a g e   b o u n d a r y   o f   A s h c r o f t   w h e r e   t h e  

B o n a p a r t e   R i v e r   f l o w s   i n t o   t h e   T h o m p s o n .   M o s t   o f   t h e s e  homes a r e  

l o c a t e d   w i t h i n  2 5 0  m (800  f t . )  o f  t h e   p r o p o s e d   s i t e s   o f   t h e   m a k e -  

u p   w a t e r   i n t a k e   a n d   b o o s t e r   p u m p i n g   s t a t i o n  No. 1. T h e s e   r e s i d e n t s .  

will, t h e r e f o r e ,   b e   e x p o s e d   t o   t h e   c o n s t r u c t i o n   a n d   o p e r a t i o n   n o i s e  

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

T h e   e x i s t i n g   n o i s e   l e v e l s   i n   t h i s   a r e a   a r e   a l r e a d y   q u i t e   h i g h   d u e  
t o   t h e   n e a r n e s s   o f   b o t h   t h e  C N R  a n d  C P R  m a i n l i n e s   ( s e e   F i g u r e  2 - 2 ) .  
A b a s e l i n e   n o i s e   l e v e l   o f   L d n  5 6  was   measured  i n  May  1977 a t   m o n i -  
t o r i n g   s i t e  5 [ a b o u t  300 m ( 1 0 0 0  f t . )  f r o m   t h e  C N R  l i n e ] .   T h e  
p r e s e n t   n o i s e   e n v i r o n m e n t   i s   t h e n   m o r e   l i k e   t h a t   o f   a n   u r b a n   r e s i -  

d e n t i a l   a r e a   t h a n  a r u r a l   o n e   ( s e e   T a b l e  5 - 3 ) .  T a b l e  6 - 1  shows 
t h a t   t h e   a p p r o p r i a t e   t o t a l   n o i s e   s e n s i t i v i t y   c o r r e c t i o n   v a r i e s  

f r o m  0 t o   + 1 0  dB d e p e n d i n g  on t h e   n o i s e   s o u r c e .  

( i v )   N o r t h   A s h c r o f t   S u b d i v i s i o n  

d i  v 

y e t  
t h e  
t h e  

A r e l a t i v e l y  new s u b d i v i s i o n   c o n t a i n i n g   a n   e l e m e n t a r y   a n d  a s e c o n -  
d a r y   s c h o o l   a s   w e l l   a s  a h o s p i t a l   l i e s  a t  t h e   n o r t h   e n d  o f  A s h c r o f t  
It will b e   e x p o s e d   t o   w a t e r   p i p e l i n e   c o n s t r u c t i o n   n o i s e  f o r  s e v e r a l  

d a y s   a s   t h e   l i n e  i s  l a i d   a c r o s s   t h e   a g r i c u l t u r a l   l a n d   t o   t h e   n o r t h .  
H o w e v e r ,   t h e   m a j o r  noise i m p a c t  will come, i f  t h e  J & B L u m b e r   s i t e  

o f f -  

e s u b -  

n o t  

i l y ,  
1 a n d  

i n   t h e   e x i s t i n g   i n d u s t r i a l   z o n e  i s  s e l e c t e d   f o r   t h e   e q u i p m e n t  
l o a d i n g   f a c i l i t i e s ,   f r o m   t h e   t r u c k i n g  o f  e q u i p m e n t   t h r o u g h   t h  

i s i o n   t o   t h e   h i g h w a y .   A l t h o u g h   t h e   t r u c k   a c c e s s   r o u t e   h a s  
b e e n   f i n a l i z e d ,  i t  w o u l d   l i k e l y   f o l l . o w ,   a t   l e a s t   t e m p o r a r  

o l d   h i g h w a y   w h i c h   p a s s e s   d i r e c t l y   b y   t h e   e l e m e n t a r y   s c h o o  
h o s p i t a l   ( s e e   F i g u r e  6 - 3 ) .  

6 - 3  Harford, Kennedy, Wakefield Ltd. 





E x i s t i n g   n o i s e   l e v e l s   i n   t h i s   a r e a  were n o t  measured b u t  t h e y   a r e  
l i k e l y  t o  be s i m i l a r   t o  t h a t  o b s e r v e d   a t   m o n i t o r i n g   s i t e  5 d u e   t o  
t h e  p r o x i m i t y   o f  t h e  r a i l w a y   l i n e s  a n d  t h e  i n d u s t r i a l  zone* .  Al- 
t h o u g h  n o  t r a f f i c  v o l u m e   d a t a   i s   a v a i l a b l e   f o r   t h e   p r o b a b l e   a c c e s s  
r o a d  t o  t h e  highway  from t h e  e x i s t i n g   i n d u s t r i a l   a r e a ,   i t   i s   l i k e l y  
t h a t   i t  now s u p p o r t s  some t r u c k  t r a f f i c .  The community w i l l ,   t h e r e -  .I 

f o r e ,   h a v e  had  some p r i o r   e x p e r i e n c e   w i t h  t h e  t y p e   o f   n o i s e  t o  be 
c r e a t e d  by t h e  p r o j e c t .  The t o t a l   n o i s e   s e n s i t i v i t y   c o r r e c t i o n   w i l l ,  
t h e r e f o r e ,  be t h a t   o f  a s u b u r b a n   c o m m u n i t y   l o c a t e d   a t   v a r y i n g  d i s -  
t a n c e s   f r o m   l i g h t   i n d u s t r i a l   a n d   t r a s s p o r t a t i o n   n o i s e   s o u r c e s  w i t h  
some p r i o r   e x p e r i e n c e   w i t h  the i n t r u d i n g   n o i s e ;   i . e .  0 t o  +5 d B  

( s e e  Table   6 -11 .  

- 
kn 

I 

( v )  Res idences   a long   Highway 1 East   of   Cache  Creek .. 
I f  t h e   p r o j e c t   a i r s t r i p   i s   l o c a t e d   a t   a i r s t r i p   S i t e  C, near   High-  
way 1 ,  e a s t   o f  t h e  Cache Creek v i l l a g e   b o u n d a r y ,  the  f a r m e r s ,  I 

r a n c h e r s   a n d  o t h e r  r u r a l   r e s i d e n t s   i n  t h e  Western e n d   o f   t h e  
S e m l i n   V a l l e y   w i l l   b e   e x p o s e d  t o  some l i g h t   a i r c r a f t   n o i s e .  The 
e x i s t i n g   n o i s e   l e v e l s  d u e  t o  heavy  Highway 1 t r a f f i c   ( p a r t i c u l a r l y  
i n  summer) a r e  q u i t e   h i g h ,  b e i n g  r o u g h l y  L d n  60  a t  1 5 0  m ( 1 6 0  f t . )  
from t h e  highway**.   Since t h e  a r e a  w o u l d  have  had l i t t l e   p r i o r  
e x p o s u r e  t o  l i g h t   a i r c r a f t   n o i s e ,  t h e  a p p r o p r i a t e   t o t a l   n o i s e  
s e n s i t i v i t y   c o r r e c t i o n   w o u l d  be 0 d B .  

* The i n d u s t r i a l  zone  has  been r e c e n t l y   p u r c h a s e d  by t h e  p r o v i n c i a l  
government a n d  p r e s e n t l y   i s   l a r g e l y   u n d e v e l o p e d .  

** T h i s   f i g u r e  was o b t a i n e d  by u s i n g  t h e  Summer 1976 t r a f f i c  
volumes a t  Savonna   provided  by S t r o n g  Hal l  & A s s o c i a t e s   i n  
t h e  C M H C  model f o r   r o a d   a n d   r a i l   n o i s e .  (See R e f e r e n c e  2 & 2 4 )  

6 -  4 Harford, Kennedy,  Wakefield Ltd. 
m 



m 

1 

1 

1 

1 

m 

m 

I 

I 

( v i )   P a v i l i o n   I n d i a n   R e s e r v e s   3 ,  3A a n d  4 

The P a v i l i o n   R e s e r v e s   a r e   ' l o c a t e d  on Highway 1 2  from 2 . 5  k m .  
( 1 . 6  m i l e s )  t o  8 . 8  k m .  ( 5 . 5  m i l e s )  nor th-wes t  o f  t h e   j u n c t i o n  
wi th  t h e  Hat  Creek  Road. (See f i g u r e   6 - 1 ) .  The t o t a l   p o p u l a -  
t i o n   o f  t h e  t h r e e   r e s e r v e s   i n   1 9 7 3  was 1 2 s g 3 .  The d i s t r i b u t i o n  
o f   o c c u p i e d   d w e l l i n g s   o v e r  t h e  r e s e r v e s   i s  n o t  k n o w n ,  b u t  a s  a t  
Bonapa r t e   Rese rves  1 a n d  2 ,  t h e   g r e a t   m a j o r i t y   l i k e l y   l i e  c l o s e  
t o  Highway 1 2 .  The d i s t a n c e s   b e t w e e n   t h e s e   r e s e r v e s  a n d  t h e  
mine a n d  p l a n t  s i t e s  a n d  t he  n o i s e   s h i e l d i n g   p r o v i d e d  by i n t e r -  
v e n i n g   h i l l s   w i l l   a s s u r e  t h a t  t h e   l a n d - u s e   c o m p a b i t i l i t y  a t  
t h e s e   r e s i d e n t i a l   l o c a t i o n s   w i l l  n o t  be reduced  by t h e  p r o j e c t .  
T ra f f i c   a long   t t i ghway  1 2  p a s t   t h e s e   r e s e r v e s  i s  n o t   e x p e c t e d  
t o  i n c r e a s e   s i g n i f i c a n t l y   d u e  t o  t h e  p r o j e c t   a s   c o n s t r u c t i o n  
s u p p l i e s   a n d   w o r k e r s   w i l l   p r e d o m i n a n t l y   e n t e r   t h e   s t u d y   a r e a   f r o m  
t h e   e a s t .  

( b )  Grazing  Lands 

I n   S e c t i o n  5 . 2  b ( i i ) ,  t he  maximum n o i s e   l e v e l   c o m p a t i b l e  w i t h  t h e  
use o f  l a n d  f o r  g r a z i n g  was c o n s e r v a t i v e l y   e s t a b l i s h e d   a s  Y D N L  6 5 .  
U n d e r  t h e   c o n s e r v a t i v e   a s s u m p t i o n   o f  n o  s o u n d   a t t e n u a t i o n   d u e  t o  w ind ,  
t h e  a r eas  wi th in   wh ich  t h e  p r o j e c t  o p e r a t i o n  n o i s e  l e v e l s  w i l l   e x c e e d  
Y D N L  6 5  w i l l  be r e s t r i c t e d   a p p r o x i m a t e l y  t o  w i t h i n  6 0 0  m ( 2 0 0 0 f t . )  
o f  t h e   m i n e   p i t   r i m  a n d  t o  w i th in   390  m ( 1 2 8 0 f t . )   a n d  1200 m ( 4 0 0 0  f t . )  
f r o m   t h e   w e s t e r n   a n d   e a s t e r n  p l a n t  f e n c e l i n e s   r e s p e c t i v e l y .  The s t r i p  
a r o u n d  the   mine   p i t   r im  i s  l a r g e l y   h i g h   q u a l i t y   c a t t l e   g r a z i n g  
l a n d   w h i l e   t h e   a r e a  a r o u n d  the   Harry   Lake  p l a n t  s i t e   i s  a t  more 
than  1370 m (4 ,500  f t . )   e l e v a t i o n  a n d  p r o v i d e s   o n l y   s p r i n g  r a n g e  
o f  which the  g r e a t   m a j o r i t y   i s   c h a r a c t e r i z e d  as p o o r  q u a l i t y .  
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( c )   A g r i c u l t u r a l   L a n d s  

The maximum n o i s e   l e v e l   c o m p a t i b l e   w i t h   a g r i c u l t u r a l   l a n d   u s e   h a s   b e e n  
s e t   a t  ~ ~ ~ ( 2 4 )  7 0  w h i c h ,   f o r   r e l a t i v e l y   c o n s t a n t - l e v e l   n o i s e ,  r o u g h l y  
corresponds t o  Y O N L  76.  A t  p r e s e n t ,   t h e r e   a r e  n o  a g r i c u l t u r a l   l a n d s  
w h i c h   w i l l  be exposed  t o  such  a h i g h   l e v e l   o f   p r o j e c t   n o i s e .   I t   i s ,  
however, p o s s i b l e  b u t  n o t  p r o b a b l e   t h a t  some o f  t h e  s m a l l   b i t s  O f  

e x i s t i n g   g r a z i n g   l a n d  on w h i c h   p r o j e c t   n o i s e   l e v e l s  may approach  
Y D N L  7 6  w i l l  be c o n s i d e r e d  by t h e i r   o w n e r s   o r   l e a s o r s   f o r   c o n v e r s i o n  
t o  a g r i c u l t u r a l   l a n d   u s e .  

( d )  Wi lde rness   and   Rec rea t iona l   Lands  

L i t t l e   o f  t h e  l a n d   i n  t h e  Ha t   Creek   Va l l ey   r eg ion  c o u l d  be c a l l e d  
w i l d e r n e s s   s i n c e   c a t t l e   g r a z i n g   o c c u r s   t h r o u g h o u t   t h e   a r e a   e x c e p t  
o n  t h e  h i g h e s t   h i l l t o p s .   H o w e v e r ,   t h e r e   a r e   s e v e r a l   p l a c e s   i n  
t h e   s t u d y   a r e a   t h a t   p r e s e n t l y  p r o v i d e  r e c r e a t i o n 9 4 .   T h e s e   a r e  
p r e s e n t e d   b e l o w   a n d   t h e   p o s s i b i l i t y  o f  p r o j e c t  n o i s e   i m p a c t   a t  
e a c h   i s   d i s c u s s e d .  

( i )   r l a r b l e  Canyon P r o v i n c i a l  P a r k  

Loca ted  o n  Highway 1 2  6 . 4  k m .  ( 4  m i l e s )   n o r t h - w e s t   o f   t h e   H a t  
Creek j u n c t i o n ,   M a r b l e  Canyon P r o v i n c i a l   P a r k   p r o v i d e s   c a m p i n g  
and  swimming o p p o r t u n i t i e s .   I t   i s  beyond t h e  r a n g e   o f   a u d i b i l i t y  
o f   mine   and   p l an t   no i se  a n d  t h e  t r a f f i c  o n  Highway 1 2  t o  t h e  e a s t  
o f   Ha t   Creek   i s  n o t  e x p e c t e d   t o  be i n c r e a s e d   s i g n i f i c a n t l y  by t h e  
p r o j e c t .   T h e r e f o r e ,  n o  n o i s e   i m p a c t  i s  p r e d i c t e d .  

( i i )   P a v i l i o n   I n d i a n   R e s e r v e s  3 ,  3A and 4 

I t   i s  n o t  k n o w n  t o  w h a t  e x t e n t  t he  P a v i l i o n   R e s e r v e   l a n d  i s  used 
f o r   r e c r e a t i o n   o r   g r a z i n g .  The d i s t a n c e  from t h e  mine a n d  p l a n t  
s i t e s  and t h e  i n t e r v e n i n g  h i l l s  w i l l  make a n y   n o i s e   f r o m   t h e s e  
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s o u r c e s   i n s i g n i f i c a n t   c o m p a r e d  t o  l o c a l   t r a f f i c   n o i s e .  A t  some 
p o i n t s   d u r i n g   t h e   f i l l i n g   o f  t h e  H o u t h  Meadow d u m p ,  m o b i l e   e q u i p -  
m e n t   n o i s e   w i l l   f i n d   i t s  way b e t w e e n   t h e   h i l l s  t o  t h e s e   r e s e r v e s  
so  t h a t  some e n v i r o n m e n t a l   d e g r a d a t i o n   w i l l  Occur .  

( i i i )  McLean Lake   Ind ian   Reserve  

The P4cLean L a k e   I n d i a n   R e s e r v e   i s   l o c a t e d   o v e r   6 . 4  k m .  ( 4  m i l e s )  
d u e   e a s t   o f   t h e  p l a n t  s i t e  a n d  i s  used by the  n a t i v e   p e o p l e   f o r  
g r a z i n g  a n d  r e c r e a t i o n .  P l a n t  a n d  m i n e   n o i s e   w i l l  be i n s i g n i f i -  
c a n t  a t  t h i s   d i s t a n c e .   H o w e v e r ,   t h e   p r o j e c t   a c c e s s   r o a d   w i l l  
p a s s   c l o s e  by t h e  southern e d g e   o f   t h e   r e s e r v e  s o  t h a t  r oad   cons -  
t r u c t i o n   a n d   t r a f f i c   n o i s e   w i l l   s i g n i f i c a n t l y   i n c r e a s e   t h e   e n v i -  
r o n m e n t a l   n o i s e   l e v e l s   o v e r   t h e   s o u t h e r n   p o r t i o n   o f   t h e   r e s e r v e .  
The i m p a c t   o f   t h i s   n o i s e  may be o f f s e t  somewhat by t h e  improved 
a c c e s s   t o  t h e  r e s e r v e .  

( i v )   F u t u r e   C a m p s i t e  

The p r o v i n c i a l  Fores t  S e r v i c e  may e s t a b l i s h  a c a m p s i t e  a l o n g  t h e  
road t o  t he   Cornwa l l  S u m m i t ,  a b o u t   1 . 6  k m .  ( 1  m i l e )   n o r t h   o f  
Oregon J a c k  R o a d .  The n e a r e s t   p r o j e c t   f a c i l i t y  w o u l d  be t h e  
a i r s t r i p ,   i f   i t  was l o c a t e d   a t   S i t e  A ,  a b o u t  8 k m .  ( 5  m i l e s )  
t o  t h e  n o r t h - e a s t .   T h e r e f o r e ,  no  n o i s e   i m p a c t   i s   p r e d i c t e d .  

( v )  The Clear   Range 

S c e n i c   h i k i n g   a n d   r i d i n g   t r a i l s   e x i s t  over t h e  
B l u s t r y ,   C a i r n   P e a k ,  Moore P e a k ,  and  Chipuin M 

c r e s t s  
t n .  w h  

of  Mt. 
ich   form 

the  h e i g h t   o f   l a n d  t o  t h e  wes t  o f  the   Hat   Creek   Val ley .   Because  
of  t h e  u n o b s t r u c t e d   s i t e l i n e s   f r o m  the  mounta in   peaks  d o w n  i n t o  
t h e  H a t  C r e e k   V a l l e y ,   t h e   m i n e   n o i s e  may a t  t imes  be a u d i b l e  
even t h o u g h  t h e   p i t   w i l l  be o v e r  6 . 4  k m .  ( 4  mi l e s )   away .  
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6 . 2  NOISE  IMPACT O F  FIRST Y E A R  OF PROJECT ( P E A K  CONSTRUCT 

The f i r s t   y e a r   o f  t h e  p r o j e c t  i s  c o n s i d e r e d   t o  be t h e  1978-  

ION NOISE) 

1979 
c o n s t r u c t i o n   y e a r .   A l t h o u g h  t h e  s t a r t i n g   d a t e  may be p o s t p o n e d ,  t h e  
s e q u e n c e   a n d   s c a l e   o f   a c t i v i t i e s  i s  assumed t o  r e m a i n   a s   i n d i c a t e d  
o n  I n t e g   E b a s c o ' s   J u l y   7 ,   1 9 7 7   c o n s t r u c t i o n   s c h e d u l e   a n d  B . C .  Hydro ' s  
m a s t e r   s c h e d u l e  o f  t h e  Hat   Creek   Thermal   Pro jec t .  

Some o f  t h e  o f f s i t e   f a c i l i t i e s   w i l l   n o t  be s t a r t e d   u n t i l   a f t e r   1 9 7 9 .  
I n   g e n e r a l ,  t h e  n o i s e   i m p a c t s   o f  t h e  o f f s i t e s   a r e   i n d e p e n d e n t   o f   t h o s e  
o f  the p l a n t   a n d   m i n e .   T h e r e f o r e ,   f o r   e a c h   o f f s i t e   f a c i l i t y ,  the 
f i r s t  y e a r  o f  t h e   p r o j e c t   i s   c o n s i d e r e d  t o  be  t h e  y e a r  i n  which cons- 
t r u c t i o n   s t a r t s  o n  t h a t   o f f s i t e .  

I n   a l l   c a s e s ,  t h e  f i r s t   y e a r   o f   c o n s t r u c t i o n  ( f o r  t h o s e   a c t i v i t i e s  
l a s t i n g  more t h a n   o n e   y e a r )   w i l l   g e n e r a t e  t h e  h i g h e s t   c o n s t r u c t i o n  
n o i   s e   l e v e l s .  

The t o t a l  
t h e i r  env 
s e v e r a l  d 

S i t e  a n d  Env i rons  

n o i s e   l e v e l s   i n   t h e   a r e a  o f  t h e  p l a n t   a n d  mine s i t e s  and 
rons w i l l   i n   g e n e r a l  be c o m p r i s e d   o f   c o n t r i b u t i o n s  from 
f f e r e n t   p r o j e c t   a c t i v i t i e s .   D u r i n g   t h e   f i r s t   y e a r   o f  

t h e  p r o j e c t ,   t h e s e   a c t i v i t i e s   w i l l  be: 

1 .  P l a n t   c o n s t r u c t i o n   ( e x c a v a t i o n  a n d  f o u n d a t i o n s )  

2 .  mine m o u t h  p r e p a r a t i o n   ( f i l l i n g   o f  n o r t h  v a l l e y  d u m p )  

3 .  a c c e s s   r o a d   c o n s t r u c t i o n  

4 .  mine camp c o n s t r u c t i o n  

5 .  p r o j e c t - r e l a t e d   t r a f f i c  o n  Highway 1 2 .  
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The n o i s e   l e v e l s  t o  be g e n e r a t e d  by e a c h   o f   t h e s e   a c t i v i t i e s   w e r e  
e s t i m a t e d   a s   d e s c r i b e d   i n   S e c t i o n  4 . 2 .  The c o n t r i b u t i o n  o f  each  
a c t i v i t y ' s   n o i s e   t o   t h e   t o t a l  Y D N L  a t  a g i v e n   r e c e p t o r   l o c a t i o n  
was o b t a i n e d  by a p p l y i n g   t h e  s o u n d  p r o p a g a t i o n  model   of   Sect ion 
4 . 1  f .  The v a r i o u s   c o n t r i b u t i o n s  were then  a d d e d   l o g a r i t h m i c a l l y  
t o   y i e l d  t h e  t o t a l  Y D N L  a t   e a c h   r e c e p t o r   l o c a t i o n .  The r e s u l t i n g  
YDNL's a n d   t h e i r   i m p a c t s   a t   e a c h   s i g n i f i c a n t   r e c e p t o r   l o c a t i o n   a r e  
p r e s e n t e d  b e l o w .  

( i )   B o n a p a r t e   I n d i a n  Reserve 1 

The p r o j e c t   n o i s e   l e v e l s  o n  t h e  wes te rn   end  o f  Bonapar t e   Rese rve  1 
d u r i n g  t h e  f i r s t   y e a r   w i l l  be c o n t r o l l e d  by t h e  n o i s e  o f  e a r t h -  
m o v i n g   e q u i p m e n t   e n g a g e d   i n   f i l l i n g   i n   t h e  Nor th  V a l l e y  D u m p .  P r o -  
j e c t - r e l a t e d   t r a f f i c   c o n t r o l s   p r o j e c t   n o i s e   l e v e l s   n e a r   t h e   h i g h w a y  
over a l l  b u t  t h e  western end o f  t h e   r e s e r v e   a n d   p l a n t   c o n s t r u c t i o n  
n o i s e   b e c o m e s   s i g n i f i c a n t   a l o n g  i t s  s o u t h - e a s t e r n  edge .  These 
p r o j e c t   n o i s e   l e v e l s   w i l l   v a r y  from Y D N L  62 a t   t h e   s o u t h - w e s t   c o r n e r  
of  t h e  r e s e r v e  t o  Y D N L  3 5  a t  t h e  n o r t h - e a s t   c o r n e r .  The v a r i a t i o n  
o f  p r o j e c t  Y D N L  o v e r   R e s e r v e  1 i s  shown i n   F i g u r e  6 - 4 .  By a d d i n g  
t h e   e x i s t i n g  Y D N L  c o n t o u r  values  o f  F i g u r e   6 - 2  t o  t h o s e   o f   F i g u r e  
6 - 4 ,  t h e  combined YDNL's t h a t   w i l l   e x i s t   d u r i n g  t h e  f i r s t   y e a r  o f  
t h e  p r o j e c t  a r e  o b t a i n e d .  These a r e  shown i n  F i g u r e  6 . 5 .  

A .  L a n d  Use I n c o m p a t i b i l i t y  

R e s i d e n t i a l  Land 

The a r e a s  o f  Rese rve  1 i n   w h i c h   t h e   c o m b i n e d   f i r s t   y e a r   n o i s e  
l e v e l s   w i l l   e x c e e d  Y D N L  5 5  and   hence   which   wi l l  be cons idered   incom-  
p a t i b l e   w i t h   r e s i d e n t i a l   l a n d   u s e  a r e  shown  hachured   in   F igure  6 - 5 .  
T h e r e   i s   p r e s e n t l y   o n l y  one o c c u p i e d   h o u s e   ( f o u r  t o  s i x  p e o p l e )  

6 - 9  Harford, Kennedy. Wakefield Ltd. 



ROAD I 

F I G U R E  6 - 4 :  N O R T H   V A L L E Y   D U M P - F I L L I N G   A N D   P L A N T  

ON B O N A P A R T E  R E S E R V E  1 D U R I N G  1 9 7 8 - 7 9 .  
C O N S T R U C T I O N  N O I S E   L E V E L S   ( Y D N L   C O N T O U R S )  

H A R F O R D ,   K E N N E D Y ,   W A K E F I E L D   L T D .  



H A R F O R D ,   K E N N E D Y ,   W A K E F I E L O  L T D  



w i t h i n   t h i s   i n c o m p a t i b l e   a r e a .   T h e s e   f i g u r e s   a r e   b a s e d   o n   t h e  
i d e n t i f i c a t i o n   o f   f r o m   f i v e   t o   s e v e n   o c c u p i e d   h o u s e s  on R e s e r v e  1 
b y   v i s u a l   i n s p e c t i o n   i n   1 9 7 7   a n d   o n   a n   e s t i m a t e d   t o t a l   p o p u l a t i o n  

o n  R e s e r v e  1 o f  30  ( s o u r c e ;   S t r o n g   H a l l  & A s s o c i a t e s ) .  

G r a z i n g   L a n d  

C a t t l e   a n d   h o r s e s   a r e   g r a z e d   o v e r   m u c h   o f   R e s e r v e  1 ,  b u t  

s i n c e   t h e  m a x i m u m   c o m b i n e d   n o i s e   l e v e l   o n   t h e   r e s e r v e   ( s e e   F i g u r e  

6 - 5 )  will n o t   e x c e e d  YDNL 6 5 ,  n o n e   o f   t h e   r e s e r v e   l a n d  will be 
made i n c o m p a t i b l e  w i t h  g r a z i n g .  

B. A n n o y a n c e   a n d   C o m m u n i t y  R e a c t i o n  

A v e r a g e   N o i s e   L e v e l s  

T h e   n o r m a l i z e d   Y D N L ' s   t o   b e   e x p e c t e d  o n  R e s e r v e  1 a r e   o b t a i n e d  
b y   a d d i n g   t h e   s e n s i t i v i t y   c o r r e c t i o n   o f  +lo dB ( s e e   T a b l e  6 - 1 )  
t o  a l l  p r o j e c t  YDNL c o n t o u r s   i n   F i g u r e  6 - 4  w h i c h  fall w i t h i n   t h e  
r e s e r v e   b o u n d a r i e s .   T h e   n o r m a l i z e d   Y D N L ' s   o f   t h e   i n t r u d i n g  
n o i s e   i n   R e s e r v e  1 will t h e n   b e   s e e n   t o   v a r y   f r o m  7 2  t o  4 5  dB. 

By r e f e r r i n g   t o   F i g u r e  5 - 1 ,  i t  i s  s e e n   t h a t   t h e   e x p e c t e d   c o m m u n i t y  
r e a c t i o n   s h o u l d   v a r y   f r o m   " t h r e a t e s   o f   l e g a l   a c t i o n "   t o  " n o  
r e a c t i o n "   o v e r   t h i s   r a n g e  o f  n o r m a l i z e d   Y D N L ' s .   H o w e v e r ,   b e c a u s e  
o f   t h e   l o w   p o p u l a t i o n   d e n s i t y   b u t   p r o b a b l e   h i g h   c o m m u n i t y   c o h e s i v e -  

n e s s   o f   t h e   r e s e r v e   r e s i d e n t s ,  a c o n t i n u o u s   r a n g e   o f   r e a c t i o n s  
c a n n o t   b e   e x p e c t e d .   T h e   r e s i d e n t s  will l i k e l y   r e a c t   a s  a g r o u p  
a n d   t h e   s e v e r i t y   o f   t h e i r   r e a c t i o n   t o   t h e   p r o j e c t   n o i s e  will l i k e l y  
fall c l o s e r   t o   t h e   u p p e r   e n d   o f   t h e   p r e d i c t e d   r a n g e .  

6 - 1 0  Harford.  Kennedy,  Wakefield Ltd. 
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I n t e r m i t t e n t   N o i s e   L e v e l s  

The o n l y   s o u r c e s   o f   s i g n i f i c a n t   i n t e r m i t t e n t   n o i s e   d u r i n g   t h e  
f i r s t   y e a r   o f  t h e  p r o j e c t   w i l l  be b l a s t i n g  a n d  perhaps   warn ing  
o r   s h i f t   s i g n a l   d e v i c e s .   T h e s e   n o i s e s   w i l l   o c c u r   o n l y   d u r i n g  
t h e  d a y t i m e  s o  t h a t   t h e   c r i t e r i a   a d o p t e d   f o r   e v a l u a t i n g  t h e  major  
i m p a c t  o f  i n t e r m i t t e n t   n o i s e s ,   i . e .   s l e e p   d i s t u r b a n c e  ( s ee  S e c t i o n  
5 . 2  d ) ,  d o  n o t   a p p l y .  However, r e a s o n a b l e   m e a s u r e s   s h o u l d  be 
t a k e n   t o   m i n i m i z e   t h e   i m p a c t   o f   t h e s e   n o i s e s  a n d  t h e i r   l e v e l s   a n d  
f r e q u e n c i e s   o f   o c c u r e n c e   s h o u l d  be m o n i t o r e d   ( s e e   S e c t i o n  7 . 0 ) .  

( i i )   B o n a p a r t e   I n d i a n   R e s e r v e  2 

A .  L a n d  Use I n c o m p a t i b i l i t y  

The o n l y   p r o j e c t   n o i s e   t h a t   w i l l   r e a c h   R e s e r v e  2 w i l l  be t he  
t r a f f i c   n o i s e   f r o m   p r o j e c t - r e l a t e d   v e h i c l e s   u s i n g  Highway 1 2 .  
Based o n  S t r o n g  H a l l   a n d   A s s o c i a t e s   t r a f f i c   p r e d i c t i o n s   f o r   t h e  
f i r s t   y e a r   o f   t h e   p r o j e c t ,   t h e   i n c r e a s e   i n   t r a f f i c  YDNL's a l o n g  
Highway 1 2  w i l l  be o n l y  1 . 5  dB.  By adding  t h i s  1 . 5  d B  t o  t h e  
e x i s t i n g   t r a f f i c   n o i s e   c o n t o u r   v a l u e s  o f  F i g u r e  6 - 2 ,  i t   i s   s e e n  
t h a t   t h e   c r i t e r i o n   f o r   r e s i d e n t i a l  l a n d  u s e   c o m p a t i b i l i t y  ( Y D N L  5 5 )  
w i l l   be   exceeded  o n l y  v e r y n z a r  t h e  edge o f  t h e  h i g h w a y .   P r e s e n t l y ,  
Y D N L  55  i s  o b t a i n e d   a t   a b o u t  21 m ( 7 0  f t . )  from t h e  highway. The 
p r o j e c t   t r a f f i c   w i l l   i n c r e a s e  t h i s  d i s t a n c e  t o  a b o u t  27 m ( 9 0   f t . ) .  
From t h e   a v a i l a b l e   i n f o r m a t i o n ,   t h e r e   a r e  n o  d w e l l i n g s   w i t h i n  2 7  m 
( 9 0  f t . )  o f  t he  highway. 

B .  Annoyance a n d  Community R e a c t i o n  

The i n c r e a s e   i n  Y D N L  o f  1 . 5  d B  w i l l   n o t   l i k e l y  be p e r c e p t i b l e  t o  
t h e  r e s i d e n t s  o f  Reserve 2,.  S i n c e   t h e   r e s i d e n t s   a r e   v e r y   f a m i l i a r  
w i t h   t r a f f i c  no i se ,  t h e  a p p r o p r i a t e   s e n s i t i v i t y   c o r r e c t i o n   f o r  
t h i s   s i t u a t i o n   i s  + 5  d B .  The maximum norma l i zed  Y D N L  o n  Reserve  2 
i s  then l e s s   t h a n  55 d B  a n d  h e n c e ,   a c c o r d i n g  t o  F i g u r e  5 - . 1 ,  n o  
c o m m u n i t y   r e a c t i o n   i s   a n t i c : i p a t e d .  
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( i i i )  Hat   Creek  Val ley  Ranches 

As o f   March   1978 ,   t he re   were   on ly   f i ve   occup ied   r anch  houses i n  
t h e  Hat Creek V a l l e y   t h a t   w i l l   b e   w i t h i n   a u d i b l e   r a n g e   o f   p r o j e c t  
a c t i v i t i e s   d u r i n g   t h e i r   f i r s t   y e a r .  The l o c a t i o n s   o f   t h e s e   f i v e  
d w e l l i n g s   a r e  shown i n   F i g u r e   6 - 6  a n d  t h e y   a r e   l i s t e d   i n   T a b l e   6 - 2  
a c c o r d i n g   t o   o c c u p a n t   a n d   d i s t a n c e   f r o m  t h e  Hat Creek Road-Highway 
1 2  j u n c t i o n .   A l s o   l i s t e d   i n   T a b l e   6 - 2   f o r   e a c h   h o u s e  a r e  t h e  
a p p r o x i m a t e   e x i s t i n g  Y D N L ,  t h e   p r e d i c t e d   p r o j e c t  Y D N L  a n d  n o r m a l i z e d  
Y O N L  ( o b t a i n e d  by add ing   15  dB t o   t h e   p r e d i c t e d  Y D N L )  and t h e  
combined Y O N L  c r e a t e d  by p r o j e c t  a n d  b a c k g r o u n d   n o i s e  t o g e t h e r .  
The d o m i n a n t   p r o j e c t   n o i s e   s o u r c e   a t  t h e  f i r s t  t h ree  l o c a t i o n s  
w i l l  be n o r t h   v a l l e y  d u m p  f i l l i n g   w h i l e   p l a n t   c o n s t r u c t i o n   w i l l  
be m o s t   s i g n i f i c a n t   a t  t h e  m o s t   s o u t h e r l y   l o c a t i o n s .  The p r e d i c t e d  
l e v e l   o f   c o m m u n i t y   r e a c t i o n   t o  p r o j e c t  n o i s e   i s   g i v e n   i n  t he  f i n a l  
column o f  T a b l e  6 - 2 ;  t h e s e  r e a c t i o n s  were o b t a i n e d  f rom F i g u r e  5 - 1  
and  were  based o n  t h e  a s s u m p t i o n   t h a t  the  r e s i d e n t s   o f   e a c h   r a n g e  
w i l l   r e s p o n d   i n d e p e n d e n t l y .   I f ,   h o w e v e r ,  t h e  r e s iden t s  o f   a l l  
f i v e   h o u s e s   r e s p o n d   a s  a g r o u p ,  the  l e v e l   o f   r e a c t i o n   w i l l   l i k e l y  
be n e a r e r  t h e  h igh  end of  t h e  range o f   i n d i v i d u a l   r e a c t i o n s   o f  
T a b l e   6 - 2 .  

A .  Land Use I n c o m p a t i b i l i t y  

R e s i d e n t i a l  Land 

S ince   none   o f  t h e  combined YDNL’s of   Table   6 -2   exceed  t h e  55 d B  
c r i t e r i a ,   a l l  Hat Creek V a l l e y   r a n c h   h o u s e   l o c a t i o n s   w i l l   b e  
c o m p a t i b l e   w i t h   r e s i d e n t i a l   l a n d  use t h r o u g h o u t  t h e  c o n s t r u c t i o n  
o f  t he   mine  m o u t h  f a c i l i t i e s .  

Graz ing  Land 

Tile c a t t l e - g r a z i n g   c r i t e r i a  o f  Y D N L  65  w i l l   o n l y  be exceeded  
w i t h i n  a b o u t  1 5 0  m ( 5 0 0  f t . )  a n d  7 5  m ( 2 5 0  f t . )  of  t h e  p r o j e c t  
a c t i v i t y   a r e a s  o f  t h e  n o r t h  v a l l e y  d u m p  a n d   a c c e s s  r o a d ,  r e s p e c -  
t i v e l y .   T h e s e   i n c o m p a t i b l e   a r e a s   c a n  be s e e n  i n  F i g u r e  6 - 5 .  
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Ed  Lehman 

M .  S a u l t e  

I k e  Lehrnan 

A .  P a r k e  
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( B a l d w i n )  

H IGHWAY 12 J U N C T I O N  
D I S T A N C E  FROM 

rn ( f t . )  

3,650 (12,000) 

4 ,900   (16 ,000)  
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9 , 7 6 0   ( 3 2 , 0 0 0 )  

I It 

E X I S T I N G  
YDNL 

35 - 4 0  
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41 
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56 

56 

47 

45 

TABLE 6 - 2 :  N O I S E  LEVELS AT HAT C R E E K  VALLEY RANCH 

A N D  EXPECTED  REACTIONS OF R E S I D E N T S .  
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Ranch f e n c i n g   w i l l  be t y p i c a l l y   i n s t a l l e d   w i t h i n  50  t o  100 m 
(160  t o  330 f t . )  o f  t h e   p i t  a n d  d u m p  o p e r a t i o n s ,   t h u s   p r e c l u d i n g  
c a t t l e   g r a z i n g g 4 a .  

8 .  Annoyance a n d  Community R e a c t i o n  

Average Noi se   Leve l s  

As shown i n   T a b l e  6 - 2 ,  t h e  r e a c t i o n s   o f   i n d i v i d u a l  ranchers t o  
f i r s t   y e a r   p r o j e c t   n o i s e  s h o u l d  range  f rom none a t  t h e  t w o  most 
s o u t h e r l y   l o c a t i o n s  t o  s p o r a d i c  or w i d e s p r e a d   c o m p l a i n t s  a t  t h e  
t h r e e  l o c a t i o n s   n e a r e s t  t h e  p r o j e c t .   A g a i n ,   b e c a u s e   o f  t h e  sma l l  
numbers o f   r e s i d e n t s   i n v o l v e d   a n d   t h e i r   h i s t o r i c a l   c o h e s i v e n e s s  
i t   i s   r e a s o n a b l e  t o  expect   them t o  a c t   c o l l e c t i v e l y  a n d  f o r   t h a t  
r e a c t i o n  t o  be r e p r e s e n t a t i v e  o f  t h e  more h i g h l y   i m p a c t e d   r e s i -  
d e n c e s .  

I n t e r m i t t e n t   N o i s e  Levels 

The comments made i n   S e c t i o n   6 . 2  a ( i )  B a b o v e   r e g a r d i n g   R e s e r v e  
1 a p p l y   h e r e   a l s o .  

( i v )   T r a c h y t e   H i l l s  

D u r i n g  t h e   f i r s t   y e a r   o f   p l a n t   c o n s t r u c t i o n ,   n o i s e   l e v e l s   w i l l  
e x c e e d   t h e   g r a z i n g  l a n d  use c r i t e r i a   o f  Y D N L  65 u p  t o  a maximum 
of  a b o u t  2 1 0  m ( 7 0 0  f t . )  beyond  the p l a n t  p r o p e r t y   l i n e s   ( s e e  
F i g u r e  4 - 2 ) .  I n  s u b s e q u e n t   c o n s t r u c t i o n   y e a r s ,   t h i s   i m p a c t e d  
zone  w i l l   d i m i n i s h .  A t  t h e  1400 m ( 4 6 0 0   f t . )   e l e v a t i o n   o f   t h e  
p l a n t   s i t e ,   t h e   g r a z i n g   c a p a b i l i t y   o f   t h e  l a n d  i s   r o u g h l y  1 0 %  
h i g h   q u a l i t y  a n d  9 0 %  l o w  q u a l i t y g 5 .   T h e r e f o r e ,   t h e   d e g r a d a t i o n  
o f  t h e   g r a z i n g   c a p a c i t y   o f   t h e   r e g i o n  by p l a n t  c o n s t r u c t i o n   n o i s e  
w i l l  be minimal .  
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( b )  O f f s i t e   F a c i l i t i e s  

( i )  Make-up Coo l ing   Wate r   Supp ly   Sys t em  Cons t ruc t ion  

The seve ra l   componen t s   o f  t h e  make-up   coo l ing   wa te r   supp ly   sys t em 
w i l l ,   i n  t h e  m a i n ,   n o t  be c o n s t r u c t e d   c o n c u r r e n t l y :  

1 .  .River  Bo t tom  P repa ra t ion  - November  1978 t o  A p r i l   1 9 7 9 ,  

2 .  W a t e r   I n t a k e   C o n s t r u c t i o n  - A u g u s t  1980 t o  May 1981 ,  

3 .  Pumping S t a t i o n   C o n s t r u c t i o n  - April 1981 t o  A p r i l   1 9 8 2 ,  

4 .  P i p e l i n e   C o n s t r u c t i o n  - Apri l   1981 t o  November 1981 .  

O n l y  d u r i n g  t h e  m o n t h  o f  A p r i l  1 9 8 1  w i l l  t h e  v a r i o u s   c o n s t r u c t i o n  
a c t i v i t i e s   n e a r   t h e   B o n a p a r t e - T h o m p s o n   C o n f l u e n c e   o v e r l a p   i n   t i m e .  
T h e r e f o r e ,   t h e   i m p a c t  o f  e a c h   a c t i v i t y   h a s   b e e n   c o n s i d e r e d   i n d e -  
p e n d e n t l y   f r o m   t h e   o t h e r s .  

Assuming t h a t   a d e q u a t e   n o i s e   c o n t r o l   m e a s u r e s   w i l l  be t a k e n   t o   m i n i -  
mize t h e  impact   o f  t h e  o p e r a t i n g   n o i s e   o f   t h e s e   f a c i l i t i e s ,   i t   i s  
c o n c l u d e d   t h a t  t h e i r  n o i s e   l e v e l s   d u r i n g   o p e r a t i o n   w i l l  be s u b s t a n -  
t i a l l y   l o w e r   t h a n  d u r i n g  c o n s t r u c t i o n .   T h e r e f o r e ,   t h e s e   c o n s t r u c t i o n  
a c t i v i t i e s   h a v e   b e e n   c o n s i d e r e d   a s   t e m p o r a r y   s o u r c e s  o f  n o i s e   i m p a c t s  
a n d  hence a community s e n s i t i v i t y   c o r r e c t i o n   o f  - 5  dB has  been 
a p p l i e d   i n   e a c h   c a s e   a s  was p r o p o s e d   i n   S e c t i o n  5 . 4  b .  

A .  River B o t t o m  P r e p a r a t i o n  

Figure  6-7  shows t h e  p r o p o s e d   l o c a t i o n s   o f  t h e  va r ious   componen t s  
o f  t h e  w a t e r  s u p p l y  s y s t e m   n e a r   t h e   c o n f l u e n c e   o f   t h e  Thompson 
and   Bonapa r t e   R ive r s  y6. I t   a l s o  shows t h e   n e a r b y   r e s i d e n t i a l  
a r e a   w h i c h   p r e s e n t l y   c o n t a i n s   s i x   o c c u p i e d   d w e l l i n g s   a n d  an 
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e s t i m a t e d   t o t a l   p o p u l a t i o n   o f  1 6  t o  189’and  which i s   c o n s i d e r e d  
t h e   p r i m a r y   n o i s e   r e c e p t o r   a r e a   f o r  t h e  r i v e r s i d e   w a t e r   s u p p l y  
s y s t e m   a c t i v i t i e s .  The n o i s e   s o u r c e  t o  r e c e p t o r   d i s t a n c e   i s  
then c o n s i d e r e d  t o  v a r y  from 150 m ( 5 0 0  f t . )   t o   4 2 5  m (1400 f t - ) .  

N e g l e c t i n g   a n y   s h i e l d i n g   t h a t  may be p r o v i d e d  by t h e   r i v e r   b a n k ,  
t h e  n o i s e   l e v e l  from t h i s  seven m o n t h  c o n s t r u c t i o n  j o b  w i l l   v a r y  
from Y D N L  56 a t   t h e   e a s t e r n e d g e   o f   t h e   r e s i d e n t i a l   a r e a  t o  Y D N L  
46  a t  t h e  w e s t e r n  edge .  

Land Use I n c o m p a t i b i l i t y  

Based o n  t h e   e x i s t i n g   n o i s e   l e v e l   o f  Y D N L  56  measured a t   m o n i t o r i n g  
S i t e  5 a n d  on t h e  t h e o r e t i c a l   a t t e n u a t i o n  r a t e  o f   t r a i n   n o i s e   f r o m  
t h e  two n e a r b y  r a i l w a y s ,  i t  i s  e s t i m a t e d  t h a t  t r a i n  n o i s e  l e v e l s  i n  
t h e  r e s i d e n t i a l   a r e a   p r e s e n t l y   r a n g e   f r o m  Y D N L  62 t o  55 .  T h i s  r a n g e  
o f   t r a i n   n o i s e   l e v e l s  was conf i rmed  by i n s e r t i n g   t h e   a v e r a g e   d a i l y  
t r a i n   t r a f f i c   f i g u r e s   o b t a i n e d   f r o m  C N R  and C P R  ( s e e  S e c t i o n   3 . 2  b )  
i n t o   t h e  CMHC r a i l   n o i s e  model ( R e f e r e n c e  2 4 ) .  T h e r e f o r e ,   t h e  
e x i s t i n g   e n v i r o n m e n t a l   n o i s e   l e v e l s   a r ?   i n c o m p a t i b l e   w i t h   r e s i d e n t i a l  
l a n d   u s e  over most o f  t h e   a r e a   c o n c e r n .  By a d d i n g   t h e s e   e x i s t i n g  
n o i s e   l e v e l   e x t r e m e s  t o  t h e   p r e d i c t e d   c o n s t r u c t i o n   n o i s e   l e v e l s  
e x t r e m e s  o f  Y D N L  56 a n d  4 6  r e s p e c t i v e l y ,  i t  i s   s e e n  t h a t  t h e  com- 
b i n e d   n o i s e   l e v e l s   w i l l   r a n g e   f r o m   a p p r o x i m a t e l y  Y D N L  63 t o  55. 
T h e r e f o r e ,  t h e  r i v e r   b o t t o m   p r e p a r a t i o n   w i l l   i n c r e a s e   t h e   e x i s t i n g  
n o i s e   l e v e l s  by 1 dB o r   l e s s  s o  t h a t   t h e   c o m p a t i b i l i t y   o f   t h e   a r e a  
f o r  r e s i d e n t i a l  l a n d  u s e   w i l l  n o t  be d e g r a d e d   s i g n i f i c a n t l y .  

Annoyance  and  Community  Reaction 

The y e a r l y   a v e r a g e   n o i s e   l e v e l s  from r i v e r   b o t t o m   p r e p a r a t i o n   w i l l  
be  below t h e   p r e s e n t   l e v e l s  from t r a i n   t r a f f i c  b u t  n o t  s o  f a r  b e l o w  
a s  t o  be i n a u d i b l e   a n d   t h e y   w i l l   c o n t r o l   t h e   d a y t i m e   b a c k g r o u n d  
n o i s e   l e v e l s   b e t w e e n   t r a i n   e v e n t s .   H e n c e ,  t h e  p o s s i b i l i t y   o f  
annoyance must be a d d r e s s e d .  From T a b l e   6 - 1 ,   t h e   t o t a l   c o m m u n i t y  
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s e n s i t i v i t y   c o r r e c t i o n   i s   s e e n   t o   b e  0 dB. T h e r e f o r e ,   t h e   n o r -  

m a l i z e d   p r o j e c t   Y D N L ' s  will r a n g e   f r o m   5 6   t o   4 6 .   E n t e r i n g   t h e s e  

v a l u e s   i n   F i g u r e   5 - 1 ,   t h e   p r o b a b l e   r a n g e   o f   c o m m u n i t y   r e a c t i o n s  

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

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

b e   c o n f i n e d   t o  a s i n g l e   8 - h o u r   d a y   s h i f t ,   t h e y   a r e   n o t   c o n s i d e r e d  
t o   b e  a s o u r c e   o f   s i g n i f i c a n t   a n n o y a n c e .  

B .  W a t e r   I n t a k e   C o n s t r u c t i o n  

L a n d   U s e   I n c o m p a t i b i l i t y  

T h e   c o n s t r u c t i o n   o f   t h e   c o o l i n g   w a t e r   i n t d k e   i s   t o   t a k e   1 0   m o n t h s  
a n d  will p r o d u c e   n o i s e   l e v e l s   w h i c h  will v a r y   f r o m  YONL 6 5   t o   5 4  
a c r o s s   t h e   r e s i d e n t i a l   a r e a   n e a r   t h e   c o n f l u e n c e   o f   t h e   T h o m p s o n  
a n d   t h e   E o n a p a r t e .   T h e   c o m b i n e d   n o i s e   l e v e l s   f r o m   t h e   e x i s t i n g  

t r a i n   t r a f f i c   ( s e e   F i g u r e   6 - 7 )   a n d   t h e   i n t a k e   c o n s t r u c t i o n  will 
t h e n   v a r y   f r o m  YONL 67 t o   5 8   a s   s h o w n   i n   F i g u r e   6 - 8 .   T h e r e f o r e ,  
t h e   a r e a  will b e   m a d e   m o r e   i n c o m p a t i b l e   w i t h   r e s i d e n t i a l   l a n d   u s e  
b y   f r o m  3 t o  5 dB.  

- 

A n n o y a n c e   a n d   C o m m u n i t y   R e a c t i o n  

I t  i s   n o t   c o n s i d e r e d   t h a t   o n e   p r o j e c t   a c t i v i t y  will p r o v i d e   " p r i o r  
n o i s e   e x p o s u r e "   f o r  a l a t e r   p r o j e c t   a c t i v i t y  o f  t h e  same t y p e  
( e . g .   c o n s t r u c t i o n )   a n d   h l e n c e ,  will r e d u c e   t h e   s e n s i t i v i t y   o f  
r e c e p t o r s   t o   t h e   l a t t e r   n o i s e .   T h e   c o m m u n i t y   s e n s i t i v i t y   c o r -  
r e c t i o n   i s ,   t h e r e f o r e ,  +!. dB; a c o r r e c t i o n   f o r   i m p u l s i v e   n o i s e  
c o n t e n t   h a s   b e e n   m a d e   d u e   t o   t h e   p l a n n e d   u s e   o f  a p i   l e   d r i v e r  
( s e e   T a b l e   6 - 1 ) .   T h e   n o r m a l i z e d   p r o j e c t   Y D N L ' s  will t h e n   v a r y  
f r o m   7 0   t o   5 9   a c r o s s   t h e   r e s i d e n t i a l   a r e a   a n d   F i g u r e   5 - 1   p r e d i c t s  
t h a t   c o m m u n i t y   r e a c t i o n s  will v a r y   f r o m   t h r e a t s   o f   l e g a l   a c t i o n  
t o   s p o r a d i c   c o m p l a i n t s .  
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FIGURE 6-8: MAKE-UP  COOLING WATER INTAKE  CONSTRUCTION:  COMBINED, 
WITH-PROJECT YONL  CONTOURS. 
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C .  B o o s t e r   P u m p i n g   S t a t i o n  1 

B o o s t e r   P u m p i n g   S t a t i o n  1 i s   t o   b e   l o c a t e d   a s  shown i n  F i g u r e  6 - 7 .  
T h e   r e s i d e n t i a l   a r e a   i s   f r o m  9 0  in ( 3 0 0  f t . )   t o  270  m ( 9 0 0  f t . )  
a w a y .   C o n s t r u c t i o n   i s   t o   t a k e   o n e   y e a r   a n d  will p r o d u c e   n o i s e  
l e v e l s   i n   t h e   r e s i d e n t i a l   a r e a   r a n g i n g   f r o m  YDNL 6 9  t o  5 7 .  The  

c o m b i n e d   c o n s t r u c t i o n   a n d   t r a i n   n o i s e  YDNL will t h e n   v a r y   f r o m  

7 0  a t   t h e   s o u t h - e a s t   c o r n e r   t o  6 0  a t   t h e   s o u t h - w e s t   c o r n e r   t o  
6 3  a t   t h e   n o r t h - e a s t   c o r n e r   a s   s h o w n   i n   F i g u r e  6 - 9 .  

L a n d   U s e   I n c o m p a t i   b i  1 i t y  

d u r i n g   t h e   y e a r  o f  c o n s t r u c t i o n   o f   B o o s t e r   p u m p i n g  
t h e   d e g r e e   t o   w h i c h   t h e   e n v i r o n m e n t a l   n o i s e   l e v e l s  
T h o m p s o n   c o n f l u e n c e   a r e a   a r e   i n c o m p a t i b l e   w i t h   r e s  
u s e  will i n c r e a s e   b y  f r o m  5 t o  8 dB. 

s t a t i o n  1 ,  
a t   t h e   B o n a p a r t e  

i d e n t i a l   l a n d  

A n n o , y a n c e   a n d   C o m m u n i t y   R e a c t i o n  

U s i n g  a s e n s i t i v i t y   c o r r e c t i o n  o f  z e r o ,   t h e   n o r m a l i z e d   p r o j e c t  
YONL i s   s e e n   t o   v a r y   f r o m  6 9  t o  5 7  w i t h   t h e   c o r r e s p o n d i n g  com- 
m u n i t y   r e a c t i o n s   r a n g i n g   f r o m   t h r e a t s  o f  l e g a l   a c t i o n   t o   s p o r a d i c  
c o m p l a i n t s .  
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II 
0 .  B o o s t e r  P u m p i n g  S t a t i o n  2 

The   s econd   boos t e r  p u m p i n g  s t a t i o n  i s  t o  be l o c a t e d   i n  a r a n g e  
a r e a   o f  t h e  C o r n w a l l   H i l l s  a b o v e   B o s t o n  F l a t s .  The c o n s t r u c t i o n  
noise  l e v e l s  a r e   c o n s i d e r e d  t o  be t h e  same a s   f o r   S t a t i o n   1 .  

Land Use I n c o m p a t i b i l i t y  

The c r i t e r i o n   f o r   n o i s e   l e v e l   c o m p a t i b i l i t y  w i t h  c a t t l e   g r a z i n g  

f 
i s  Y D N L  65  o r  l e s s .  Neg lec t ing   t he  
required*,YUNL  65  wil l   be   exceeded 
a round  t h e  a c t i v e   c o n s t r u c t i o n   z o n e  
t i o n  zone  o f  150 m (500  f t . )  i n  r a d  
from g r a z i n g  d u r i n g  p u m p i n g  s t a t i o n  
t h a n  0 . 3  km.2 ( 0 . 1 2  square m i l e ) .  

c o n t r i b u t i o n   o f   a n y  b l a s t i n g  
o r   r o u g h l y   1 5 0  m ( 5 0 0  f t . )  

Assuming a n  a c t i v e   c o n s t r u c -  
us, t h e  t o t a l  a r e a   a l i e n a t e d  
c o n s t r u c t i o n   w i l l  be l e s s  
i n c e  t h i s  a l i e n a t i o n   w i l l  

l a s t   f o r   o n l y   o n e   y e a r  i t  i s  n o t   c o n s i d e r e d   t o   b e  a s i g n i f i c a n t  
impac t  on g r a z i n g  l a n d   u s e .  

E .  W a t e r   P i p e l i n e   C o n s t r u c t i o n  

I t   i s  p r o p o s e d   t h a t  t he  water p i p e l i n e  be l a y e d   a t  a r a t e   o f   6 1 0  
m/day (2000  f t . / d a y )  so t h a t  t h e  2 3  km ( 1 4  m i l e s )   o f   p i p e   c a n  be 
comple t ed  w i t h i n  t h e  8 monch p e r i o d  now a 1 l o t e d g 8 .  The a c t i v e  
c o n s t r u c t i o n   z o n e  b e i n g  a p p r o x i m a t e l y  0 . 4  km ( 0 . 2 5  m i l e )  i n  l e n g t h ,  
w i l l   t h e n   p a s s  a g i v e n   p o i n t   i n   l e s s   t h a n  one  day   and   w i l l  be  
w i t h i n  a u d i b l e   r a n g e   o f  a g i v e n   p o i n t   f o r   o n l y   a b o u t  2 weeks. 

O v e r   , t h e   l e n g t h   o f  t h e  p i p e l i n e  i t s  c o n s t r u c t i o n   n o i s e   w i l l  be 
imposed on f o u r   s e p a r a t e   r e c e p t o r   a r e a s :  t h e  r e s i d e n t i a l   a r e a   a t  
t h e   T h o m p s o n - B o n a p a r t e   c o n f l u e n c e ,   t h e   N o r t h   A s h c r o f t   s u b d i v i s i o n ,  
t h e  C o r n w a l l   H i l l s   g r a z i n g   l a n d s  a n d  t h e  McLean I n d i a n   R e s e r v e .  

* The type  and  amount  o f  b l a s t i n g   r e q u i r e d ,   i f   a n y ,  was n o t  known 
a t  t h e  time o f  p r e p a r a t i o n   o f  t h i s  r e p o r t .  
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T b o m p s o n - B o n a p a r t e   R e s i d e n t i a l   A r e a  

T h e   m a j o r   e x p o s u r e   o f   t h e   T h o m p s o n - B o n a p a r t e   r e s i d e n t i a l   a r e a   t o  
p i p e l i n e   c o n s t r u c t i o n   n o i s e  will o c c u r   d u r i n g   t h e   c o m p l e t i o n   o f  

t h e   s e c t i o n  o f  l i n e   b e t w e e n   t h e   w a t e r   i n t a k e   a n d   p u m p i n g   s t a t i o n  1. 
T h e   n e a r e s t   r e s i d e n c e s   ( s e e   F i g u r e   6 - 7 )  will b e   o n l y   a b o u t   6 0  m 

( 2 0 0  f t . )  f r o m   t h e   p i p e l i n e   r o u t e   a n d  will b e   e x p o s e d   t o  YDNL 58.  
T h e   m o s t   d i s t a n c e   r e s i d e n c e s  will b e   e x p o s e d   t o  YDNL 5 1 .  H o w e v e r ,  
t h e   c o n c u r r e n t   c o n s t r u c t i o n   o f   p u m p i n g   s t a t i o n  1 will, as  was  shown 

i n   S e c t i o n   a b o v e ,   r e s u l t   i n   c o m b i n e d   n o i s e   l e v e l s   r a n g i n g   f r o m  
YDNL 70 t o  6 3   a l o n g   t h e   e a s t e r n   e d g e   o f   t h e   r e s i d e n t i a l   a r e a .  
T h e r e f o r e ,   t h e   a d d i t i o n   o f   t h e   p i p e l i n e   c o n s t r u c t i o n   n o i s e  will n o t  
s i g n i f i c a n t l y   a l t e r   t h e   r e s i d e n t i a l   l a n d   u s e   i n c o m p a t i b i l i t y   s i -  
t u a t i o n   a s   s h o w n   i n   F i g u r e   6 - 9 .   L i k e w i s e   c o m m u n i t y   r e a c t i o n   o v e r  
t h e   y e a r   i n   q u e s t i o n   w o u l d   n o t   b e   e x p e c t e d   t o   i n c r e a s e   s i g n i f i c a n t l y .  

D u r i n g  

d i r e c t  
1 e v e 1  s 

1 2  o r  

t h e   f e w   d a y s   w h e n   t h e   p i p e l i n e   c o n s t r u c t i o n   z o n e  will b e  

l y  a d j a c e n t   t o   t h e   r e s i d e n t i a l   a r e a ,   t h e   d a i l y   a v e r a g e   n o  
will r a n g e   f r o m   L d n 7 5   t o   6 8 .   T h e s e   l e v e l s  will t h e n   b e  

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

i s e  

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

s t a t i o n   c o n s t r u c t i o n   n o i s e .  

N o r t h   A s h c r o f t   S u b d i v i s i o n  

P i p e l i n e   c o n s t r u c t i o n   n o i s e   l e v e l s   i n   t h e   s u b d i v i s i o n   a t   t h e   n o r t h  
e n d  o f  A s h c r o f t  will v a r y   f r o m  YDNL 5 4  a t  t h e   n o r t h e r n   e d g e   t o  41 

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

YONL 50 t o  56 t o  50  t o   5 8 .   T h e   l a n d   u s e   i n c o m p a t i b i l i t y  will, 
t h e r e f o r e ,   b e   i n c r e a s e d   b y  a maximum o f  2 dB. 

I 

c 

I 
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They a l s o   h a v e  no  p r io r  e x p e r  
n o i s e .   R e f e r e n c e  t o  T a b l e  6 -  
community s e n s i t i v i t y   c o r r e c t  
Y D N L ' s  w i l l   t h e n   v a r y   f r o m  59 

S i n c e   t h e s e   p o r t i o n s   o f   t h e   s u b d i v i s i o n   w h i c h   a r e   n e a r e s t   t h e   P i p e -  
l i n e   r o u t e   a r e   w e l l   r e m o v e d   f r o m   t h e   i n d u s t r i a l   a r e a   a n d   r a i l w a y  

l i n e s  nea r  t h e  thompson  R i v e r ,   t h e y   a r e   c o n s i d e r e d  t o  p r e s e n t l y  
h a 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  o f  a normal  suburban  community.  

p r o j e c t  
i a t e   t o t a l  
i z e d   p r o j e c t  

t o   t h e  
s o u t h e r n   e d g e s   o f  t h e  s u b d i v i s i o n .   E n t e r i n g   t h e s e   v a l u e s  i n  
F i g u r e  5 - 1 ,  i t  i s  s e e n   t h a t   t h e   c o m m u n i t y   r e a c t i o n   c a n   b e  
e x p e c t e d  t o  be l i m i t e d  t o  t h e  s p o r a d i c   c o m p l a i n t s   a n d  no r e a c t i o n  
c a t e g o r i e s .  

' i e n c e   w i t h   t h e  i n t r u d i n g  
1 shows t h a t  t h e   a p p r o p r  

, i o n  i s + 5  d B .  The  normal 
t o  4 6  f r o m   t h e   n o r t h e r n  

C o r n w a l l   H i l l s   G r a z i n g   A r e a s  

The p o t e n t i a l  f o r  d i s r u p t i o n   o f   g r a z i n g   w i l l   o n l y   e x i s t   a t  a p a r t i -  
c u l a r   l o c a t i o n   n e a r  t h e  p i p e l i n e   r o u t e   f o r   t h e   r o u g h l y  two week 
p e r i o d  wh i l e  t h e   p i p e - l a y i n g   n o i s e  w i l l  be c l e a r l y   a u d i b l e .   T h e r e -  
f o r e ,   t o   d e t e r m i n e   t h e   a r e a  w i t h i n  w h i c h  t h e   n o i s e  may be incompa- 
t i b l e  w i t h  g r a z i n g ,   t h e   d a i ' l y   n o i s e   l e v e l   d e s c r i p t o r ,   L d n ,  i s  u sed .  
The r eg ion  w i t h i n  w h i c h  t h e  p r o j e c t  L d n  w i l l   e x c e e d  6 5  dB [ s e e  
S e c t i o n  5 . 2  b ( i i ) ]   w i l l   e x t e n d  f o r  a p p r o x i m a t e l y  450  m ( 1 5 0 0   f t . )  
on  each s i d e  o f   t h e   p i p e l i n e   r o u t e .   T h e r e f o r e ,   a t   a n y   p o i n t   a l o n g  
t h e   r o u t e ,  a s t r i p  o f   l a n d  900 m (3000  f t . )   w i d e   w i l l  become  incom- 
p a t i b l e  w i t h  g r a z i n g  f o r  a p e r i o d  o f  u p  t o  a week; assuming a l a y i n g  
r a t e   o f   6 1 0   m l d a y  ( 2 0 0 0  f t . / d a y ) .   C o n s i d e r i n g   t h a t   t h e   C o r n w a l l  
H i l l s   a r e a  i s  e s s e n t i a l l y  open r a n g e  so t h a t  t h e  c a t t l e   a r e   q u i t e  
f r e e   t o  move, t h i s  v e r y   t e m p o r a r y   l o s s   o f   g r a z i n g   c a p a c i t y  w i l l  n o t  
be s i g n i f i c a n t .  
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McLean Lake   Ind ian   Reserve  

The McLean L a k e   I n d i a n   R e s e r v e   i s  used f o r   g r a z i n g   a n d   r e c r e a t i o n  
by n a t i v e   p e o p l e .  The p i p e l i n e  i s  t o  be l o c a t e d   p a r a l l e l  t o  and 
a b o u t  210  m ( 7 0 0   f t . )   f r o m  t h e  s o u t h e r n   b o u n d a r y   o f   t h e   r e s e r v e .  
The southern b o u n d a r y   i s  2 . 2  k m .  ( 1 . 3 7 5   m i l e s )   l o n g  so  t h a t   t h e  
p i p e - l a y i n g   o p e r a t i o n   w i l l   t a k e   a b o u t  one work week t o  p a s s  by 
t h e  r e s e r v e .  

Aga in ,   based  o n  a g r a z i n g   c o m p a t i b i l i t y   c r i t e r i o n  o f  L d n  65 f o r  
t h e  days  when t h e  o p e r a t i o n  i s  a d j a c e n t   t o   t h e   r e s e r v e ,   i t   i s   s e e n  
t h a t  a 250 m ( 8 0 0   f t . )  s t r i p  a l o n g  t h e  s o u t h  edge o f  t he  reserve 
w i l l  be i n c o m p a t i b l e   w i t h   g r a z i n g   f o r   l e s s   t h a n  a week a t  any 
p o i n t .   S i n c e   t h i s   v e r y   t e m p o r a r i l y   i n c o m p a t i b l e   s t r i p   r e p r e s e n t s  
o n l y  1 2 %  o f  t h e  t o t a l   a r e a  o f  t h e  McClean Lake  and t h e  a d j a c e n t  
G r a s s l a n d s   R e s e r v e s ,  t h e  i m p a c t   o f   p i p e l i n e   c o n s t r u c t i o n  o n  g r a z i n g  
i s   n o t  cons ide red  s i g n i f i c a n t .  

Annoyance t o  n a t i v e   p e o p l e s   u s i n g  t h e  McLean L a k e   R e s e r v e   f o r  
r e c r e a t i o n   w i l l   n o t  be s i g n i f i c a n t   p r o v i d e d   t h a t   t h e  t w o  t o  t h r e e  
week p e r i o d   d u r i n g   w h i c h   p i p e - l a y i n g  noise  w i l l  be c l e a r l y   a u d i b l e  
o n  t h e  reserve i s  n o t  s c h e d u l e d  t o  c o n f l i c t   w i t h   a n y   m a j o r   r e c r e a -  
t i o n a l   o r   s o c i a l   e v e n t s .  

( i i )   A i r s t r i p   C o n s t r u c t i o n  

Two a i r s t r i p   s i t e s   a r e   s t  
1 4  km. ( 8 . 7 5  mi les )  s o u t h  
C ,  4 km. ( 2 . 5  miles)  e a s t  
l o c a t e d  o n  g r a z i n g  l a n d  w 

i l l   b e i n g   c o n s i d e r e d .   T h e s e   a r e   S i t e  A ,  
of   Cache  Creek  near  Highway 1 a n d   S i t e  
of  Cache Creek o n  Highway 1 .  S i t e  A i s  

i t h  n o  r e s i d e n c e s   i n   t h e   v i c i n i t y ,   w h i l e  
S i t e  C i s  o n  f u l l y   i r r i g a t e d   a g r i c u l t u r a l   l a n d   w i t h   t h e   n e a r e s t  
r a n c h   b u i l d i n g s   o n l y   3 0 0  m ( 1 0 0 0  f t . )  from t h e   w e s t e r n   e n d   o f  t h e  
r u n w a y .   A i r s t r i p   c o n s t r u c t i o n   i s   s c h e d u l e d   f r o m   A p r i l   1 9 7 9  t o  
Apr i l   1980  a n d  w i l l   c o n s i s t s   o f  two p h a s e s :   e x c a v a t i o n  a n d  b a s e  
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c o u r s e   ( a b o u t  8 months)   and  p a v i n g  ( a b o u t  4 m o n t h s ) .   N o i s e   l e v e l s  
f rom t h e  two phases o f  c o n s t r u c t i o n  h a v e  been  combined t o  g i v e  t h e  
t o t a l  Y D N L  f o r  t h e  f u l l  1 2   m o n t h s   o f   c o n s t r u c t o n .  

A .  S i t e  A 

Land Use I n c o m p a t i b i l i t L  

The o n l y  n o i s e  i m p a c t   c o n s i d e r a t i o n   a t   S i t e  A i s  t h e   r e n d e r i n g   o f  
l a n d   i n c o m p a t i b l e  w i t h  g r a z i n g .  The c r i t e r i o n  i s  t h e n  Y D N L  6 5 .  
This l e v e l   o f   n o i s e   w i l l  be exceeded  u p  t o  a d i s t a n c e  o f  a b o u t  
150 m ( 500 f t . )  o n   e a c h   s i d e  o f  t h e  a i r s t r i p .  S i n c e  t h e  a i r -  
s t r i p  i s  t o  be 1500 m (5000 f t . )  l o n g ,  t h e  a r e a   o f   g r a z i n g   l a n d  
w h i c h   w i l l  be made i n c o m p a t i b l e  w i t h  g r a z i n g   f o r   t h e   1 2 - m o n t h  
c o n s t r u c t i o n   p e r i o d  w i l l  be 0 . 6  k m . 2  ( 0 . 2 3   s q u a r e   m i l e s ) .  

3 .  S i t e  C 

Land Use Incompat i  b i  1 i t y  

A t  S i t e  C ,  a i r s t r i p  c o n s t r u c t i o n  noise  can impac t  two l a n d   u s e s ,  
a g r i c u l t u r a l   a n d   r e s i d e n t i a l .  

The a g r i c u l t u r a l   l a n d  use n o i s e   c r i . t e r i o n   o f   L e q ( 2 4 )  7 0  w i l l   b e  
exceeded  w i t h i n  a b o u t  5 3  m ( 1 7 5   f t . )   o f   t h e   e d g e s   o f   t h e   a c t i v e  
c o n s t r u c t i o n   z o n e   w h i c h  i s  t a k e n   t o   b e   1 0 0  m ( 3 3 0   f t . )   w i d e   ( s e e  
F i g u r e  6 - 9 A ) .  Noise l e v e l s  a t   t h e   e d g e   o f  t h e  " c l e a r e d   a r e a "   w i l l  
b e   a p p r o x i m a t e l y   L e q ( 2 4 )  7 4 .  S i n c e  i t  i s  p o s s i b l e   t h a t   f a r m i n g  
a c t i v i t y  may t a k e   p l a c e   w i t h i n  t h i s  i n c o m p a t i b l e  zone, a t   l e a s t  
on  t he  s o u t h  s i d e   o f   t h e   a i r s t r i p ,  a p o t e n t i a l   f o r   n o i s e   i m p a c t  
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e x i s t s .  It i s   n o t  k n o w n   h o w   m u c h   t i m e  a f a r m e r  may s p e n d  i n  t h i s  
z o n e . d u r i n g   t h e   o n e   y e a r   a i r s t r i p   c o n s t r u c t i o n   p e r i o d .   H o w e v e r ,  
b a s e d   o n   t h e   h i g h e s t   e x p e c t e d   n o i s e   l e v e l   i n   t h i s   z o n e   o f   L e q ( 2 4 )   7 4 ,  
d d a i l y   e x p o s u r e   o f   a b o u t  3 h o u r s   f o r   t h e   e n t i r e   y e a r   w o u l d   b e  

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

T h e   n e a r e s t   r a n c h   b u i l d i n g s   t o  S 
w e s t   o f   t n e   a i r s t r i p   a n d   t h e y  wi 

l o s s  h a z a r d .  

i t e  C a r e   a b o u t  3 0 0  m ( 1 0 0 0  f t . )  
1 1   b e   e x p o s e d   t o   c o n s t r u c t i o n  

n o i s e   l e v e l s   o f  YJNL 5 4 .   H o w e v e r ,   t h e   r e s i d e n t s   o f   t h i s   r a n c h  

a r e   p r e s e n t l y   e x p o s e d   t o   H i g h w a y   l ' t r a f f i c   n o i s e   l e v e l s   o f   f r o m  
YUilL 6 0  t o  4 d .  
t h e   r a n c h   h o u s e ,  
t o  p e r m a n e n t   n o i  

( i . e .  Y0I;IL > 5 5 ) .  

T h e   c o m b i n e d   n o i  

f r o m  YUNL 61  t o  

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

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

s e   l e v e l s   o f   t r a f f i c   a n d   c o n s t r u c t i o n  will r a n g e  
5 5   f r o m   t h e   n e a r e s t   t o   t h e   f a r t h e s t   b u i l d i n g  

l o c a t i o n s   f r o m   H i g h w a y  1 .  T h e r e f o r e ,   t h e   p o t e n t i a l   e x i s t s   f o r  
a i r s t r i p   c o n s t r u c t i o n   n o i s e   t o   r e n d e ' r  a p r e v i o u s l y   c o m p a t i b l e  

r e s i d e n t i a l   l o c a t i o n   i n c o m p a t i b l e .   W h e t h e r   o r   n o t   t h i s  will 

o c c u r   d e p e n d s   u p o n   w h i c h   o f   t h e   b u i l d i n g s   i n d i c a t e d  i n  F i g u r e  
6 - 1 5   a r e   p r e s e n t l y   o c c u p i e d   r e s i d e n c e s .   T h e   a r e a   o f   r e s i d e n t i a l  

l a n d   u s e   i n c o m p a t i b i l i t y   d u r i n g   t h e   a i r s t r i p   c o n s t r u c t i o n  i s  
shown i n   F i g u r e  6 - 9 A .  
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Annoyance   and   Pub l i c   Reac t ion  

A l t h o u g h   e x i s t i n g   n o i s e   l e v e l s   n e a r  Highway 1 a r e   h i g h ,   t h e y   a r e  
n o t  high  enough t o  render a i r s t r i p   c o n s t r u c t i o n  noise  u n i d e n t i f i a b l e .  
A -5dB c o r r e c t i o n   i s   a p p l i e d   d u e  t o  t h e  h i g h   e x i s t i n g   n o i s e  
l e v e l s ,  b u t  s i n c e   t h e   r a n c h   r e s i d e n t s   w i l l   h a v e  had no p r i o r  
e x p e r i e n c e  w i t h  t h e  i n t r u d i n g   n o i s e ,  t h e  t o t a l   s e n s i t i v i t y   c o r r e c t i o n  II. 

i s  0 dB .  N o r m a l i z e d   p r o j e c t  Y D N L  w i l l  t hen  be 54 + 0 = 54 d B .  
F igu re   5 -1  then  shows t h a t  t h e  no r e a c t i o n   i s   e x p e c t e d   f r o m  t h e  .., 
n e a r e s t   r a n c h   r e s i d e n t s .  B u t  s i n c e  we may be d e a l i n g  w i t h  o n l y  
one o r  t w o  r e s i d e n c e s ,  t h e  a c t u a l   r e a c t i o n   c o u l d   v a r y   s i g n i f i c a n t l y  
d e p e n d i n g  upon the i n d i v i d u a l   n a t u r e s   a n d   a t t i t u d e s   o f  the few 
r e s i d e n t s .  

- 

I 

- 
( i i i )  Access  Road C o n s t r u c t i o n  

The a c c e s s   r o a d   w i l l  be c o n s t r u c t e d   i n   t w o  phases ,  e x c a v a t i o n  
a n d   b a s e . c o u r s e   ( O c t o b e r   1 9 7 8  t o  December  1979)   and  paving 
( A p r i l   t o  November 1 9 8 0 ) .  The e x c a v a t i o n  a n d  b a s e   c o u r s e  work m 

w i l l   l i k e l y  be c a r r i e d  o u t  by f o u r   c r e w s   w o r k i n g   s i m u l t a n e o u s l y ;  
each  t o  c o m p l e t e   a b o u t  8 k m .  ( 5   m i l e s )   i n  1 4  m o n t h s .   T h e r e f o r e ,  
t h i s  work  p h a s e   w i l l  be c o m p l e t e d   a t  t h e  r a t e  o f  a b o u t  30 mlday 
(100  f t . / d a y )   a s s u m i n g  5 work  days per week  and n o  winter  shut  
downs. The paving  work  wil l  be done by one c rew  in  8 mon ths ,  so 
t h a t   p a v e m e n t   w i l l  be comple ted  a t  t h e  r a t e   o f   a b o u t  1 2 5  rnlday 
( 6 5 0   f t . / d a y ) .   S i n c e  t h e  two   work   phases   a r e   t o  be c a r r i e d   o u t  
i n   d i f f e r e n t   y e a r s ,   t h e i r   n o i s e   i m p a c t s   h a v e   b e e n   c o n s i d e r e d  
s e p a r a t e l y .  

m 

I 

t 

II 

T h e r e   a r e   t w o   p o s s i b l e  no ise  impac t s   wh ich   cou ld  r e s u l t  f r o m   a c c e s s  
r o a d   c o n s t r u c t i o n :   i n c o m p a t i b i l i t y   w i t h   g r a z i n g   a n d   d e g r a d a t i o n  
o f  t h e  r e c r e a t i o n a l   a r e a  o f  McLean Lake  Reserve.  

m 

* 
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A .  Excava t ion  a n d  Base  Course 

Land Use Incompati   bi  1 i t y  

N o i s e   l e v e l s   f r o m   e x c a v a t i o n  a n d  b a s e   c o u r s e   p r e p a r a t i o n   w i l l  
exceed  t h e  d a i l y   a v e r a g e   n o i s e   l e v e l   c r i t e r i o n   f o r   g r a z i n g   o f  

Ldn 
r o a d   r o u t e .  Moving a t  a r a t e  of 30 m l d a y   ( 1 0 0   f t . / d a y ) ,  i t   w i l l  
t a k e   t h e  0 . 4  k m .  ( 0 . 2 5  m i l e )   l o n g   a c t i v e   c o n s t r u c t i o n   z o n e s   o f   t h e  
fou r   c r ews   abou t   13  work days  t o  pass  a g i v e n   p o i n t .   I t   i s   t h e n  
c o n s e r v a t i v e  t o  s a y  t h a t  each   c r ew,  when w o r k i n g   i n   r a n g e   l a n d ,  
w i l l   a l i e n a t e  a 0 .8  kin. (0.5 m i l e )   w i d e   s t r i p   f o r   r o u g h l y  two 
months a t  a n y  p o i n t   a l o n g   t h e   r o u t e .   T h e r e f o r e ,   f o r   e a c h   k i l o m e t e r  

65  u p  t o  a d i s t a n c e   o f  400  m (1300 f t . )  o n  e i t h e r   s i d e   o f  t he  

of  range l and  t h r o u g h  which   the  
l o s s  w i l l  be 1 4  hec ta re -mon ths  ( 
r o u t e   p a s s e s  t h r o u g h  r ange   l and  
t o t a l  l o s t  g r a z i n g   c a p a c i t y  w o u l  
m o n t h s ) .  A g a i n   c o n s i d e r i n g  t h e  
t e m p o r a r y   l o s s   o f  g r a z i n g  c a p a c i  
r e d u c e   t h e   c a p a c i t y   o f   t h e   a r e a .  

r o u t e   p a s s e s ,  t h e  g r a z i n g   c a p a c i t y  
35 acre-months) .   Assuming  the  
o v e r  7 5 %  o f  i t s   l e n g t h ,   t h e n   t h e  
d be  320 hec ta re -mon ths  ( 8 0 0  a c r e -  
m o b i l i t y   o f   r a n g e   c a t t l e ,   t h i s  
t y   i s  n o t  c o n s i d e r e d  t o  s i g n i f i c a n t l y  

The a c c e s s   r o a d   w i l l  r u n  a d j a c e n t  t o  t h e  McLean Lake  Reserve f o r  
a b o u t  1 2 0 0  m ( 4 0 0  f t . ) .   S e e   F i g u r e  6 -16  f o r   r e l a t i o n s h i p   o f  
r o a d  t o  r e s e r v e .   I t s   c l o s e s t   a p p r o a c h   d i s t a n c e   w i l l  be a b o u t  360 m 
( 1 2 0 0  f t . ) 9 9 .   T h e r e f o r e ,   t h e   c o n s t r u c t i o n   n o i s e   l e v e l s   w i l l   e x c e e d  
L d n  6 5  f o r   o n l y   a b o u t  30 m ( 1 0 0  f t . )   a l o n g   t h e   s o u t h e r n   b o u n d a r y  
o f   t h e   r e s e r v e .   I m p a c t  o n  g r a z i n g   l a n d   u s e   w i l l   b e   i n s i g n i f i c a n t .  
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A n n o y a n c e   a n d   C o m m u n i t y   R e a c t i o n  

D u r i n g   t h e   a p p r o x i m a t e l y  50 w o r k d a y s ,   w h e n   t h e   e x c a v a t i o n   a n d  
b a s e   c o u r s e   o p e r a t i o n s   a r e   a d j a c e n t   t o   t h e   M c C l e a n   L a k e   R e s e r v e ,  

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

r e s e r v e  will v a r y   f r o m   L d n  6 5  t o  4 7  d e p e n d i n g   o n   t h e   d i s t a n c e  

f r o m   r o a d   t o   r e s e r v e .   T h e s e   a r e   s i g n i f i c a n t   i n c r e a s e s   r e l a t i v e  
t o   t h e   e s t i m a t e d   n a t u r a l   b a c k g r o u n d   l e v e l   o f   a b o u t   L d n  3 5 .  T h e r e -  

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

s u m m e r ,   w h e n   r e c r e a t i o n a l   u s e   o f   t h e   a r e a  i s  m o r e   l i k e l y .  

B .  

p e r a  T h e   p a v i n g  o 

P a v i n g   o f   A c c e s s   R o a d  

L a n d   U s e   I n c o m p a t i b i l i t y  

t i o n  will move a t   o v e r   s i x   t i m e s   t h e   r a t e   o f   t h e  
e x c a v a t i o n   a n d   b a s e   c o u r s e   o p e r a t i o n   a n d   t h e   n o i s e   l e v e l s   a s s o -  
c i a t e d   w i t h   t h e   f i n a l   g r a d i n g ,   p a v i n g   a n d   c o m p a c t i n g  will b e   a b o u t  

5 dB l o w e r .   T h e r e f o r e ,   t h e   i m p a c t   o f   t h e   a c t u a l   p a v i n g   o p e r a t i o n  
i s  j u d g e d  t o  b e   i n s i g n i f i c a n t   o n   g r a z i n g   l a n d   u s e   a n d   r e c r e a t i o n .  .~ - 

H i g h w a y   t r u c k i n g   o f   g r a v e l   a n d   a s p h a l t  will t a k e   p l a c e   c o n t i n u o u s l y  
d u r i n g   t h e   p a v i n g   o p e r a t i o n ,  f i rst f r o m   o n e   e n d   o f   t h e   a c c e s s   r o a d  
a n d   t h e n ,   a f t e r   t h e   h a l f w a y   p o i n t   i s   r e a c h e d ,   f r o m   t h e   o t h e r .   T h e r e ,  

f o r e ,   a r e a s   n e a r   t h e   e n d s   o f   t h e   a c c e s s   r o a d  will b e   e x p o s e d   t o  

t r u c k i n g   n o i s e   f o r  3 t o  4 m o n t h s .   D e p e n d i n g   o n   t h e   h a u l i n g   d i s t a n c e  
a n d   t h e   p a v i n g   r a t e   a t  a g i v e n   s t a g e   i n   t h e   o p e r a t i o n ,   t h e r e   c o u l d  
b e   f r o m  30 t o  6 0  t r u c k   p a s s b y s   p e r   h o u r .   A s s u m i n g  a m e a n   v a l u e   o f  

45  t r u c k s / h o u r   a n d   n e a r   m a x i m u m   g r a d e  ( 7 % ) ' 0 0 ,  t h e n   t h e   g r a z i n g   l a n d  
u s e   c r i t e r i o n   o f   L d n  6 5  i s   a c h i e v e d   w i t h i n  3 0  m ( 1 0 0   f t . )   o f   t h e  
r o a d s i d e .   T h e r e f o r e ,   t h e   i m p a c t   o f   t h e  4 m o n t h   t r u c k i n g   o p e r a t i o n  

o n   g r a z i n g   l a n d   u s e   i s   j u d g e d   t o   b e   i n s i g n i f i c a n t .  
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Annoyance   and   Publ ic   Reac t ion  

A p p l y i n g   t h e   a b o v e   t r u c k i n g   c o n d i t i o n s  t o  t h e   c a s e   o f   r e c r e a t i o n  
a c t i v i t i e s   a t  t h e  McLean Lake  Reserve,  t h e  n o i s e   l e v e l s   a t  t h e  
s o u t h e r n   b o u n d a r y   o f  t h e  r e s e r v e   a r e   s e e n  t o  be L d n  4 2  f o r  t he  
d u r a t i o n   o f   t r u c k i n g  or Y D N L  3 7 ,  i f  t h e  e n t i r e   y e a r   i s   c o n s i d e r e d .  
T h e s e   l e v e l s   o f   i n t r u d i n g   n o i s e   a r e  n o t  c o n s i d e r e d  t o  be d i s r u p -  
t i v e   t o   a n y   r e c r e a t i o n a l   a c t i v i t i e s  o n  t h e   r e s e r v e .  

( i v )   C r e e k   D i v e r s i o n   C o n s t r u c t i o n  

As d i s c u s s e d   i n   S e c t i o n  4 . 2  c ( i v ) ,   t h e   c o n s t r u c t i o n  o f  c r e e k  
d i v e r s i o n   f a c i l i t i e s   w i l l   n o t  be a s i g n i f i c a n t   s o u r c e   o f   n o i s e  
i m p a c t   b e c a u s e   o f   i t s   c o n c u r r e n c e   w i t h  o t h e r  c o n s t r u c t i o n   a n d  
mine a c t i v i t i e s  a n d  because   o f  t h e  l a c k   o f   r e c e p t o r s   i n   t h e   a r e a  

( v )   O f f l o a d i n g   F a c i l i t i e s  

A l l  o f f l o a d i n g   s i t e s   ( A s h c r o f t ,   K e l l y   L a k e   a n d   S p e n c e s   B r i d g e ;  
s e e   F i g u r e s  3 - 1  and  3-2)  o f  n e c e s s i t y   a r e   a d j a c e n t   t o   r a i l w a y  
m a i n l i n e s   c a r r y i n g   c o n s i d e r a b l e   t r a i n   t r a f f i c   ( e . g .  C P R .  - 2 5  
movements/day  in 1 9 7 8 )  so  t h a t   t h e   p r e p a r a t i o n   o f   t h e   g r a v e l -  
s u r f a c e d   s i t e  w i l l  n o t   s i g n i f i c a n t l y   i n c r e a s e  l o c a l  Y D N L ' s .  Because 
t h e   p r e c i s e   l o c a t i o n s  o f  t h e   s i t e   a l t e r n a t i v e s   a r e   n o t  k n o w n  n o r  a r e  
t h e   e x i s t i n g   n o i s e   l e v e l s  a t  t h e s e   l o c a t i o n s ,   t h e   a l t e r n a t i v e s   c a n  
o n l y  be r a n k e d  i n   t e r m s  o f  p o t e n t i a l   n o i s e   i m p a c t  by c o n s i d e r i n g  
t h a t   t h e   e x i s t i n g   n o i s e   l e v e l s   w i l l   i n c r e a s e  w i t h  t h e   s i z e   a n d   l e v e l  
o f   a c t i v i t y  o f  t he   l oca l   communi ty .  On  t h i s   b a s i s ,   S p e n c e s   B r i d g e  
(which  has  two r a i l w a y s  a n d  Highway 1 )  would be t h e   f i r s t   c h o i c e ,  
wh i l e   Ashc ro f t   (wh ich   has   two   r a i lways   and  a v e r y   l i g h t   i n d u s t r i a l  
a r e a )  a n d  Kelly  Lake  (which h a s  one r a i l w a y  a n d  a highway  which 
h a s  some o r e   t r u c k i n g )  w o u l d  be l e s s   d e s i r e a b l e   s i t e s .  The l a r g e r  
number  of r e s i d e n t s   l i k e l y  t o  be exposed t o  p r o j e c t   n o i s e  a t  
A s h c r o f t   a r e   c o n s i d e r e d  t o  make i t  t h e  l e a s t   f a v o u r a b l e   s i t e .  
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( v i )  6 9  K V  T r a n s m i s s i o n  Line C o n s t r u c t i o n  

The c o n s t r u c t i o n   o f  t h e  6 9  K V  t r a n s m i s s i o n   l i n e s   w i l l  n o t  c o n t r i -  
b u t e   s i g n i f i c a n t l y  t o  t h e   n o i s e   i m p a c t   o f  t h e  p r o j e c t   s i n c e  where 
t h e  l i n e   p a s s   n e a r   r e s i d e n t i a l   a r e a s   ( T h o m p s o n - B o n a p a r t e   c o n f 7 u e n c e  
a n d   s o u t h - w e s t  corner o f   B o n a p a r t e   R e s e r v e   l ) ,   n o i s e   f r o m   o t h e r  
p r o j e c t   a c t i v i t i e s   ( p u m p i n g   s t a t i o n   c o n s t r u c t i o n   a n d   c o a l   p r e p a -  
r a t i o n   f a c i l i t y   c o n s t r u c t i o n   a n d  overburden  r e m o v a l   r e s p e c t i v e l y )  
w i l l  be d o m i n a n t .   H e l i c o p t e r s   a r e  n o t  p l a n n e d   f o r   u s e   i n   a n y  o f  
t h e  t r a n s m i s s i o n   l i n e   c o n s t r u c t i o n .  
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6 . 3  STEAM L I N E  BLOW  OUTS 

A l t h o u g h   c o n s t r u c t i o n   n o i s e  YONL's f o r   p l a n t ,   m i n e   a n d   o f f s i t e s  
will b e   a t   t h e i r   h i g h e s t   l e v e l s   d u r i n g   t h e   f i r s t   y e a r   o f   c o n s -  
t r u c t i o n ,   o n e   s i g n i f i c a n t   n o i s e  will o n l y   o c c u r   d u r i n g   t h e   l a s t  

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

t e n t   n o i s e   r e s u l t i n g   f r o m   t h e   b l o w i n g   o u t   o f   s t e a m   l i n e s .   S h o r t l y  
b e f o r e   t h e   c o m m i s s i o n i n g  o f  e a c h   u n i t ,   t h e   s t e a m   l i n e s  will b e  

b l o w n   o u t   u p   t o   1 0   t i m e s l d a y   f o r  a p e r i o d   o f  1 t o  2 w e e k s   w i t h  
e a c h   b l o w   o u t   l a s t i n g   f r o m  3 t o   1 0   m i n u t e s .  

T h e   b l o w o u t   l i n e s  will m o s t   l i k e l y   e m e r g e   f r o m   t h e   e a s t   w a l l   o f  

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

n o i s e  will n o t   c o n t r i b u t e   s i g n i f i c a n t l y   t o   t h e   Y D N L ' s   e s t a b l i s h e d  
b y   t h e   m i n e   a n d   p l a n t   o p e r a t i o n   e x c e p t   i n   t h e   c a s e   o f   t h e   b l o w i n g  

o u t   o f   U n i t  No. 1 a t   w h i c h   t i m e   ( l a t e   1 9 8 3 )   n o   u n i t s  will b e   y e t  
o p e r a t i n g . .  To t h e   e a s t   o f   t h e   p l a n t ,   t h e   u n s i l e n c e d   b l o w   o u t s  

will i n c r e a s e   t h e   Y O N L ' s   s i g n i f i c a n t l y .   I n   1 9 8 3 ,   w i t h  no u n i t s  
y e t   o p e r a t i n g ,   t h i s   i n c r e a s e  will b e   a b o u t   1 0  dB a b o v e   t h e   l e v e l  

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

m e n t s   i n   p r o j e c t  YDNL c a u s e d   b y   b l o w - o u t s  will d e c r e a s e   t o   f r o m  

4 t o  2 dB d u e   t o   t h e   i n c r e a s i n g   l e v e l  o f  p l a n t   c o n t i n u o u s   o p e r a t i n g  
n o i s e .  

T h e   m a j o r   c o n c e r n ,   h o w e v e r ,  i s  i n   r e g a r d  t o  t h e   p e a k   i n t e r m i t t e n t  

n o i s e   l e v e l s   p r o d u c e d   b y   s t e a m   l i n e   b l o w   o u t s .   S i n c e  i t  i s  assumed 
t h a t   a l l   b l o w   o u t s  will o c c u r   d u r i n g   t h e   n o r m a l   c o n s t r u c t i o n   h o u r s  

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

h e a r i n g  loss  o r   o t h e r   i n j u r y   t o   p l a n t   c o n s t r u c t i o n   w o r k e r s .  
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Because t h e  s h i e l d i n g   o f  t h e  b o i l e r   h o u s e   f o r  b l o w  o u t s   t o  t h e  
e a s t   w i l l  be maximum towards  t h e  mine m o u t h  a r e a   a n d   w i l l  
d e c r e a s e   g r a d u a l l y   f o r   l o c a t i o n s  s o u t h  of  t h e  mine, t he   peak  
blow o u t  n o i s e   l e v e l s   w i l l  be f a i r l y   u n i f o r m   a t   b e t w e e n  5 5  and 
60 dBA f o r  a l l   H a t  Creek Va l l ey   r anch   houses .   Over   Bonapa r t e  
Rese rve  1 ,  these n o i s e   l e v e l s  w i l l  r a n g e   f r o m   a b o u t  60 dBA a t  
t h e  sou th   end  t o  45 dBA a t  t h e  n o r t h   e n d .  These i n t e r m i t t e n t  
n o i s e   l e v e l s   w i l l  be from 5 t o  1 5  dB above t h e  q u a s i - c o n t i n u o u s  
b a c k g r o u n d   n o i s e   l e v e l s   e s t a b l i s h e d   a t   l o c a l   r e s i d e n c e s  by o t h e r  
p r o j e c t   a c t i v i t i e s  and w i l l ,   t h e r e f o r e ,  be c l e a r l y   n o t i c e a b l e  
b u t  w i l l  n o t  be v e r y   s t a r t l i n g .  

C a t t l e  or w i l d   a n i m a l s   w h i c h   w e r e   c l o s e  t o  e a s t   s i d e   o f  t h e  p l a n t  
a t  t h e  t ime  o f  a b l o w  o u t  would b e  e x p o s e d  t o  h i g h  n o i s e  l e v e l s  
c a p a b l e   o f   c a u s i n g   p a n i c   a n d   i n j u r y   [ e . g .  1 0 0  dBA a t  a b o u t  900  m 
( 3 0 0 0  f t . )  f rom t h e  b o i l e r  house] .  

Blow o u t  n o i s e   l e v e l s   w i t h i n   t h e   p l a n t   b o u n d a r i e s  o n  t h e  e a s t   s i d e  
of  t h e  b o i l e r   h o u s e   w o u l d  be e x t r e m e l y  h i g h  [ 1 4 0  dBA a t a b o u t  30 m 
( 1 0 0   f t . )   f r o m   t h e   s t e a m   l i n e  o u t l e t ] .  The Worker ' s   Compensa t ion  
Board l i m i t   f o r   e v e n   b r i e f   e x p o s u r e s  t o  c o n t i n u o u s   n o i s e   i s  1 1 5  dBA 
a n d   t h i s   l e v e l   w o u l d  be e x c e e d e d   a t   d i s t a n c e s  u p  t o  a b o u t  300  m 
( 1 0 0 0   f t . )   f r o m  t h e  o u t l e t .  

I t  i s ,  t h e r e f o r e ,   a p p a r e n t  t h a t , f o r  t h e   p r o t e c t i o n   o f   c o n s t r u c t i o n  
w o r k e r s   a n d   p o s s i b l y   a n i m a l s ,   s u b s t a n t i a l   s i l e n c i n g   o f   s t e a m  b l o w  
o u t  n o i s e   s h o u l d  be p r o v i d e d .  The a l t e r n a t i v e  O f  w e a r i n g   h e a r i n g  
p r o t e c t i o n  e x i s t s   f o r  t h e  worke r s  b u t  o b v i o u s l y   t h i s   w o u l d  n o t  
b e n e f i t   a n i m a l s .   ( S e e   S e c t i o n  7 . 0 ) .  
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6 . 4  MAXIMUM PROJECT NOISE IMPACT ( F U L L  P L A N T  AN0 MINE OPERATION) 

Because t h e  Hat Creek P r o j e c t   w i l l  be compr ised   of  many s e p a r a t e  
f a c i l i t i e s  o f  d i f f e r i n g   s c a l e   a n d   l o c a t i o n ,   i n  n o  one y e a r  w i l l  
t h e  n o i s e   l e v e l s   a s s o c i a t e d   w i t h   a l l  o f  t h e s e   f a c i l i t i e s  be a t  
o r   n e a r   t h e i r  maximum l e v e l s .   I n   f a c t ,   f o r  some  of the o f f s i t e  
f a c i l i t i e s   ( e . g .  make-up water s u p p l y   s y s t e m   a n d   a i r s t r i p ) ,  t h e  
maximum n o i s e   l e v e l s   w i l l  b e   g e n e r a t e d   d u r i n g  t h e  f i r s t   y e a r   o f  
c o n s t r u c t i o n   a n d   h e n c e  were d i s c u s s e d   i n   S e c t i o n   6 . 2 .   T h e r e f o r e ,  
t h e   p e r i o d   o f  maximum p r o j e c t   n o i s e   i m p a c t   w i l l  be based  o n  t h e  
n o i s e  o u t p u t s  o f  t h e  t w o  m a j o r   f a c i l i t i e s ,   t h e   m i n e   a n d  power p l a n t .  

Once t h e  f o u r t h  a n d   f i n a l   g e n e r a t i n g   u n i t  comes o n  
t h e   p l a n t   o p e r a t i o n  noise w i l l   h a v e   r e a c h e d   i t s  max 
F igure  

the  u n  
c a n t l y  
t o  S t a  
p i t   i s  

l i n e   i n   1 9 8 7 ,  
imum l e v e l   ( s e e  

4 - 1 1  a n d  t h i s   . l e v e l  i s  assumed t o  be m a i n t a i n e d   u n t i l  
i t s   a r e   d e c o m m i s s i o n e d .   M i n i n g   n o i s e  w i l l  n o t   v a r y   s i g n i f i -  

f rom  S tage  3 (1987-1993)  when t h e  p l a n t  r e a c h e s   f u l l   c a p a c i t y  
ge 7 (2018-2022)  when the  l i m i t  o f  t h e  180 m ( 6 0 0  f t . )   d e e p  

r e a c h e d .  However, a g r a d u a l  i n c r e a s e   i n   p i t   w a s t e  a n d  
s u p e r f i c i a l s  removal w i l l  r e s u l t   i n  maximum m i n i n g   n o i s e  o u t p u t  
d u r i n g   S t a g e  6 ( 2 0 1 3 - 2 0 1 8 ) .   T h e r e f o r e ,   t h e  maximum p lan t   and   mine  
n o i s e  i m p a c t  has   been   cons idered  t o  o c c u r  d u r i n g  t h e  5 y e a r  p e r i o d  
of  Mine S t a g e  6 .  

The o p e r a t i n g   n o i s e   l e v e l s  o f  some o f f s i t e   f a c i l i t i e s   w i l l   r e m a i n  
c o n s t a n t  t h r o u g h o u t  t h e  l i f e   o f  t he  p r o j e c t .  Fo r  o t h e r s ,   l i k e  t h e  
a c c e s s   r o a d ,  t h e r e  w i l l  be s i g n i f i c a n t   v a r i a t i o n s   i n   n o i s e   l e v e l s  
w i th  time. The maximum o f f s i t e   o p e r a t i o n   n o i s e   i m p a c t s   h a v e ,   t h e r e -  
fo re ,   been   computed  i n  t he  y e a r   a p p r o p r i a t e  t o  e a c h   f a c i l i t y .  
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( a )  S i t e   a n d  Environs 

T o t a l  y e a r l y   a v e r a g e   n o i s e   l e v e l s  ( Y D N L ' s )  a round  t h e  p l a n t  and 
mine s i t e s   w i l l  be l a r g e l y   c o m p r i s e d   o f   c o n t r i b u t i o n s   f r o m   m i n e  
m o b i l e   e q u i p m e n t ,   c o a l   p r e p a r a t i o n   f a c i l i t i e s   a n d   t h e   p l a n t   ( f a n s ,  
p l a n t   w a l l s   a n d   t r a n s f o r m e r s )   a s   w e l l   a s  a s m a l l e r   c o n t r i b u t i o n  
f r o m   p i t   b l a s t i n g .  

The impac t   o f  these o p e r a t i n g   n o i s e   l e v e l s  w i l l  be d i s c u s s e d   b e l o w  
f o r  t h e  v a r i o u s   s i g n i f i c a n t   r e c e p t o r  reg ions .  I n   a r r i v i n g  a t  t h e  
i m p a c t   l e v e l s ,  i t  has   been   a s sumed   t ha t  t h e  r e c e p t o r s   w i l l  n o t  
have  been made l e s s   s e n s i t i v e  t o  p r o j e c t   n o i s e   d u r i n g  Mine S t a g e  
6 by e x p o s u r e  t o  p r o j e c t   n o i s e   p r i o r   t o   S t a g e  6 .  

( i )  B o n a p a r t e  I n d i a n   R e s e r v e  1 

N o i s e   l e v e l s   a t  t h e  south-western e n d  o f   Rese rve  1 d u r i n g  Mine 
S t a g e  6 w i l l  be c o n t r o l l e d  by c o a l   p r e p a r a t i o n   a n d   m i n e   n o i s e .  
a v e r  t h e  n o r t h - e a s t e r n   h a l f  o f  t h e  r e s e r v e   p l a n t   f a n   n o i s e   w i l l  
be c o n t r o l l i n g   ( a s s u m i n g  worst c a s e   f a n s   a r e   s e l e c t e d )   e x c e p t  
v e r y  near  Highway 1 2  were p r o j e c t - r e l a t e d   t r a f f i c   w i l l   c o n t r o l   t h e  
p r o j e c t   n o i s e   l e v e l   e x p e r i e n c e d .  The v a r i a t i o n   o f  p r o j e c t  n o i s e  
l e v e l s  over Reserve 1 i s  shown i n   F i g u r e  6 - 1 0 .  

E n v i r o n m e n t a l   n o i s e   l e v e l s   o v e r   R e s e r v e  1 from  2013 t o  2018 w i t h o u t  
t h e   p r o j e c t   w i l l   p r e s u m a b l y   s t i l l  be c o n t r o l l e d  by Highway 1 2  t r a f -  
f i c .  Based o n  t h e   p r e d i c t e d   i n c r e a s e   i n   n o n - p r o j e c t   t r a f f i c   n o i s e  
l e v e l s  from 1977  to   1991  of  2 dB [ s e e   S e c t i o n   3 . 2  a ( i ) ] ,  t h e  
l e v e l s  i n  2 0 1 3   w i l l  be a p p r o x i m a t e l y  5 dB h i g h e r   t h a n   p r e s e n t l y  - 
b a r r i n g   a n y   s i g n i f i c a n t   d e c r e a s e   i n  t h e  i n h e r e n t   n o i s i n e s s   o f   m o t o r  
v e h i c l e s  over  t h e  i n t e r v e n i n g   3 5   y e a r   p e r i o d .   T h e s e   f u t u r e   w i t h o u t -  
p r o j e c t   n o i s e   l e v e l s   a r e  shown i n  F igure  6 - 1 1 .  
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F I G U R E  6 - 1 0 :  M I N E   A N D   P L A N T   O P E R A T I O N   N O I S E   L E V E L S  
( Y D N L   C O N T O U R S )   O N   B O N A P A R T E   R E S E R V E  1 
D U R I N G   M I N E   S T A G E  6 ( 2 0 1 3 - 2 0 1 8 )  

H A R F O R D ,   K E N N E D Y ,   W A K E F I E L D   L T D  
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F I G U R E  6 - 1 1 :  H I G H W A Y  1 2  T R A F F I C   N O I S E   L E V E L S  
( Y D N L   C O N T O U R S )  O N  B O N A P A R T E   R E S E R V E  1 
W I T H O U T   T H E   P R O J E C T   D U R I N G  2013.  

H A R F O R D ,   K E N N E D Y ,   W A K E F I E L D   L T D .  



Figure   6 -12  shows t h e   c o m b i n e d   n o i s e   l e v e l s   f r o m   p r o j e c t   a c t i v i t i e s  
a n d  l o c a l   t r a f f i c .  They a r e   s e e n  t o  vary  f rom YDNL 6 2  a t   t h e   s o u t h -  
western c o r n e r  t o  Y D N L  35 t o  4 0  a l o n g   t h e   n o r t h - e a s t e r n   e d g e   o f   t h e  
r e s e r v e .  

A .  Land Use I n c o m p a t i b i l i t y  

R e s i d e n t i a l  Land 

The a r e a s   o f  Reserve 1 i n  which t h e  combined  n o i s e   l e v e l s  d u r i n g  
Mine S t a g e  6 w i l l   e x c e e d  YDNL 55 and   hence   w i l l  be c o n s i d e r e d   i n -  
c o m p a t i b l e   w i t h   r e s i d e n t i a l   l a n d  use a r e  shown  hachured i n  F i g u r e  
6 - 1 2 .  The b r o a d   s t r i p  o f  l a n d  a l o n g  t h e  s o u t h e r n   e n d  o f  t h e   r e s e r v e  
w i l l  be  made i n c o m p a t i b l e  by c o a l   p r e p a r a t i o n  a n d  m i n e   n o i s e .  This 
a r e a   p r e s e n t l y   c o n t a i n s   o n l y   o n e   o c c u p i e d   d w e l l i n g   w i t h   f o u r  t o  
s i x   p e o p l e .  The s t r i p   o f   i n c o m p a t i b l e  l a n d  a l o n g  Highway 1 2  r e s u l t s  
f r o m   t r a f f i c   n o i s e   a n d   t h i s   i s   c o n t r o l l e d  by the  p r e d i c t e d   n o n -  
p r o j e c t  t r a f f i c   d u r i n g  Mine S t a g e  6 .  The l o c a t i o n s   o f   p r e s e n t l y  
o c c u p i e d   d w e l l i n g s  on Reserve  1 a r e   n o t  k n o w n  a c c u r a t e l y   e n o u g h  t o  
d e t e r m i n e   w h e t h e r   a n y   a r e   l o c a t e d   w i t h i n   t h i s   s t r i p   o f   r e s i d e n t i a l l y  
i n c o m p a t i b l e   l a n d .   H o w e v e r ,  i f  a n y   a r e ,   t h e i r   o v e r a l l   n o i s e   e x p o s u r e  
w i l l  not  be  controlled b y  project  activities. 

Graz ing  L a n d  - 
Since   nowhere  on Reserve  1 w i l l  t he  YDNL d u r i n g  Mine S t a g e  6 exceed  
6 5 ,  c a t t l e   g r a z i n g   w i l l  everywhere be c o m p a t i b l e .  

6 - 33 Harford, Kennedy, Wakefield itd 



F I G U R E  6 - 1 2 :  C O M B I N E D ,   W I T H - P R O J E C T   N O I S E   L E V E L S  

D U R I N G  2013.  HACHURED  AREA I S   I N C O M P A T I B L E  
( Y D N L   C O N T O U R S )   O N   B O N A P A R T E   R E S E R V E  1 

W I T H   R E S I D E N T I A L   L A N D   U S E  

H A R F O R D ,   K E N N E D Y ,   W A K E F I E L D   L T D .  



8.  Annoyance  and  Community  Reaction 

Average Noi se   Leve l s  

Tab le   6 -1   shows   t ha t ,  i n  a r e a s  where mine o p e r a t i o n   c o n t r o l s  
t h e  p r o j e c t   n o i s e   l e v e l s ,  a community s e n s i t i v i t y   c o r r e c t i o n  
o f   + l o  dB has  been used i n  c o m p u t i n g   n o r m a l i z e d   p r o j e c t  Y D N L ,  
w h e r e a s   i n   a r e a s   w h e r e  p l a n t  o p e r a t i o n   n o i s e   d o m i n a t e s ,  a + 1 5  dB 
c o r r e c t i o n   h a s  been u s e d .  The r e a s o n   f o r   t h e   h i g h e r   c o r r e c t i o n  
f o r   p l a n t   n o i s e   i s  t h e  p u r e   t o n e   c h a r a c t e r  o f  t he  d o m i n a n t   p l a n t  
n o i s e   s o u r c e s ,   n o t a b l y   f a n s  a n d  t r a n s f o r m e r s .  By a p p l y i n g   t h e s e  
two c o r r e c t i o n s   t o   t h e   a p p r o p r i a t e   p o r t i o n s  o f  Rese rve  1 [ a s   p e r  
S e c t i o n   6 . 4  a ( i )  and   F igure  6 - 1 0 ] ,  i t  i s   s e e n   t h a t   t h e   n o r m a l i z e d  
p r o j e c t  YDNL's w i l l   v a r y   f r o m  7 2  t o  50 dB from t h e   s o u t h w e s t  t o  
n o r t h e a s t   c o r n e r s   o f  t h e  r e s e r v e .   F i g u r e  5-1  shows t h a t  t h e  
c o r r e s p o n d i n g   r a n g e   o f   e x p e c t e d   c o m m u n i t y   r e a c t i o n s   w i l l  be from 
t h r e a t s   o f   l e g a l   a c t i o n  t o  no r e a c t i o n .  

The c o m b i n e d   n o i s e   l e v e l s   ( F i g u r e  6 - 1 2 ) '  o v e r   t h e   n o r t h e r n   h a l f  o f  
Rese rve  1 and  wel l  away from  Highway 1 2  w i l l  be c o n t r o l l e d  by 
i n d u c e d   d r a f t   f a n   n o i s e   f r o m   t h e  p l a n t .  T h e s e   n o i s e   l e v e l s   a p p l y  
t o  t h e   w o r s t   c a s e   f a n s   ( n o i s i e s t   o f   s e v e r a l   m a n u f a c t u r e r s ) ,  s o  
t h a t  by s e l e c t i n g  much q u i e t e r   f a n s  o r  by p r o v i d i n g  a d e q u a t e  
s i l e n c i n g ,   t h e y   c o u l d  be reduced by f rom 5 t o  6 dB. The a c h i e v e -  
m e n t   o f   g r e a t e r n o i s e   r e d u c t i o n s  t h r o u g h  f a n   t r e a t m e n t   i s   p r e v e n t e d  
b y  t h e  emergence o f  t h e   c o a l   p r e p a r a t i o n   f a c i l i t i e s   a n d  p l a n t  w a l l  
r a d i a t i o n   a s   t h e   d o m i n a n t   n o i s e   s o u r c e s .   S u c h   p l a n t   n o i s e   r e d u c t i o n s  
w o u l d  n o t  r e d u c e  t h e  YDNLs a t   r e s e r v e   d w e l l i n g s   s i n c e  most a r e  
q u i t e   n e a r   t h e   h i g h w a y ,   h o w e v e r ,   t h e   b a c k g r o u n d   n o i s e   l e v e l  
b e t w e e n   t r a f f i c   n o i s e   e v e n t s w o u l d   b e   r e d u c e d  t o  c l o s e  t o  t h e   n a t u r a l  
l e v e l   o v e r  t h e  n o r t h e r n   h a l f  o f  t h e  r e s e r v e .  The r e s i d e n t s   n e a r e r  
t h e  more   h igh ly - impac ted   sou th   end   o f   t he   r e se rve  w o u l d  g e t  no  b e n e f i t  
f r o m   c o n t r o l   o f   c o n t i n u o u s   p l a n t   n o i s e  so t h a t   t h e   o v e r a l l  community 
r e a c t i o n  t o  t h e   p r o j e c t   n o i s e   m i g h t  n o t  be s i g n i f i c a n t l y   c h a n g e d  by 
such   measu res .  
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I n t e r m i t t e n t   N o i s e   L e v e l s  

F o u r   t y p e s   o f   i n t e r m i t t e n t   o p e r a t i o n   n o i s e s   a r e   o f   c o n c e r n  on 
Rese rve  1 :  mine p i t   b l a s t i n g   n o i s e ,   p l a n t   e l e c t r o m a t i c   v a l v e  
a n d   c i r c u i t   b r e a k e r   n o i s e s   a n d  mine p u b l i c  address  s y s t e m   n o i s e .  

Mine p i t   b l a s t i n g   w i l l   t a k e   p l a c e  once p e r   d a y   a t   t h e  most f r e -  
q u e n t ,  and   on ly  d u r i n g  t h e  d a y .   T h e r e f o r e ,  t h e  i m p u l s i v e   b l a s t  
n o i s e , w h i c h   w i l l   t y p i c a l l y   a p p r o a c h   1 1 8  d B  ( l i n e a r )  assuming o n e   b l a s t  
per d a y )   a t  t h e  s o u t h - w e s t e r n   c o r n e r  o f  t h e  r e s e r v e ,   i s   n o t  ex- 
pec ted  t o  be a s i g n i f i c a n t   s o u r c e   o f   a n n o y a n c e  o n  Rese rve  1 and 
w i l l   p r e s e n t  n o  t h r e a t   o f   h e a r i n g   l o s s . ( s e e   T a b l e  5 - 1 ) .  However, 
t h e  b l a s t   n o i s e   c o u l d  be s t a r t l i n g   a n d  s h o u l d  be p receded  by much 
q u i e t e r  b u t  c l e a r l y   a u d i b l e   w a r n i n g   s i g n a l s .  

The e s t i m a t e d   f r e q u e n c y  o f  t h e  e m e r g e n c y   v e n t i n g   o f   b o i l e r   s t e a m  
t o  a tmosphe re   t h rough  t h e  e l e c t r o m a t i c   v a l v e s   i s  4 per y e a r   p e r  
u n i t  or a t o t a l   o f   1 6   p e r   y e a r   a t   f u l l   p l a n t   o p e r a t i o n .   T h i s  
f r e q u e n c y   c o u l d   t e m p o r a r i l y   i n c r e a s e   i f  a p a r t i c u l a r   u n i t  became 
u n b a l a n c e d .   S i n c e   e m e r g e n c y   v e n t i n g s   c a n   o c c u r  a t  any time and 
t y p i c a l l y   l a s t   f o r  1 5  sec., t h e  m a i n   c o n c e r n   h e r e   i s   s l e e p   d i s t u r -  
bance.   With t w o  v a l v e s   o p e n i n g   s i m u l t a n e o u s l y ,   a s   i s   n o r m a l ,  t h e  
p e a k   n o i s e   l e v e l s   a t   R e s e r v e  1 r e s i d e n c e s   w i l l   r a n g e   f r o m  59 dBA 
a t   t h e   s o u t h e r n   e n d  t o  50 a t  t h e  n o r t h  end .  As d i s c u s s e d   i n  
S e c t i o n  5 . 2  d ,  t h e  c r i t e r i a   f o r   s l e e p   d i s t u r b a n c e  by i n t e r m i t t e n t  
n o i s e s   a r e   t h a t  t h e  l e v e l s  o f   n o i s e s   o u t d o o r s   s h o u l d   n e i t h e r   e x c e e d  
t h e  w i t h - p r o j e c t  Y D N L  by more t h a n  2 0  dBA n o r  exceed  7 5  d B A .  The 
lowest w i t h - p r o j e c t  Y D N L  a t  a R e s e r v e  1 r e s i d e n c e   w i l l  be n o t  l e s s  
t h a n  45 ( s e e   F i g u r e   6 - 1 2 )  s o  t h a t  b o t h  t h e   a b o v e   c r i t e r i a   a r e ' m e t  
a t  a l l  known r e s i d e n t i a l   l o c a t i o n s .   H e n c e ,   e m e r g e n c y   s t e a m   v e n t i n g  
i s   n o t   e x p e c t e d  t o  be a c a u s e  o f  a n n o y a n c e   a t   R e s e r v e  1 .  

L ike   s t eam  l i ne   b low o u t s ,  e m e r g e n c y   s t e a m   v e n t i n g   w i l l   c r e a t e  
very h i g h   n o i s e   l e v e l s   a t   t h e  p l a n t  s i t e   [ e . g .  1 2 8  dBA a t  30 m 
( 1 0 0  f t . ) ] .   U n l i k e   l i n e  blow o u t s ,  emergency   ven t ing   can   occu r  

. .- 
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w i t h o u t   w a r n i n g  s o  t h a t   t h e   d a n g e r   t o   p l a n t   w o r k e r s   o f   t r a u m a t i c  
h e a r i n g  l o s s  o r   o t h e r   i n j u r y   d u e   t o   s t a r t l e   i s   g r e a t e r .   T h e r e f o r e ,  
s u b s t a n t i a l   s i l e n c i n g   o f   a l l   v e n t s   a n d / o r   a d e q u a t e   h e a r i n g   p r o t e c t i o n  

i s   f e l t   t o   b e   n e c e s s a r y .  

T h e   i m p u l s i v e   n o i s e   o f  c i r c u i t  b r e a k e r s ,  i f  t h e   w o r s t   c a s e   u n s i -  
l e n c e d ,   a i r - b l a s t ,   p r e s s u r i z e d - h e a d   u n i t s   a r e   i n s t a l l e d ,  will 
h a v e   m a x i m u m   p e a k   l e v e l s   o f   a b o u t   7 5  dBA ( 9 9  dB L i n e a r )   o n   R e s e r v e  1 .  
C i r c u i t   b r e a k e r   n o i s e   a t  a,n a v e r a g e   o f  5 e v e n t s l d a y  will n o t   c o n -  
t r i b u t e   s i g n i f i c a n t l y   t o   t h e  Y D N L s  i n   t h e   H a t   C r e e k ,   a l t h o u g h   t h e  

i n d i v i d u a l   e v e n t s  may  be  a s o u r c e   o f   a n n o y a n c e ,   e s p e c i a l l y   a t  
n i g h t   s i n c e   t h e   w o r s t   c a s e   n o i s e   l e v e l   o f  75 dBA e q u a l s   t h e   c r i t e r i o n  
e s t a b l i s h e d   f o r   i n t e r m i t t e n t   n i g h t t i m e   n o i s e   e v e n t s   o f  5 t o  30 s 
d u r a t i o n .  It will t h e r e f o r e   b e   d e s i r a b l e   t o   r e d u c e   c i r c u i t   b r e a k e r  

n o i s e   l e v e l s   s o m e w h a t   f r o m   t h e   w o r s t   c a s e   v a l u e   b o t h   f r o m   t h e  
e n v i r o n m e n t a l   n o i s e   a n d   p l a n t   w o r k e r   e x p o s u r e   v i e w - p o i n t s .   S e e  

S e c t i o n   7 . 1  f .  

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

R e s e r v e  1 ,  e s p e c i a l l y  i f  a c e n t r a l i z e d   s p e a k e r   s y s t e m  was  used.  
T h e   s y s t e m   s h o u l d   b e   d e s i g n e d   t o   r e s t r i c t   c o v e r a g e   t o   t h e   p r o j e c t  
s i t e   a n d   t h u s   a c h i e v e   t h e   c r i t e r i o n  o f  e s s e n t i a l   i n a u d i b i l i t y   a t   t h e  
r e s e r v e   b o u n d a r y   a s   d i s c u s s e d   i n   s e c t i o n  5 .  T h i s   c o u l d   b e   a c h i e v e d  
t h r o u g h   u s e   o f  a d i s t r i b u t e d ,   d i r e c t i o n a l   s p e a k e r   s y s t e m   o r  a 
r a d i o   c o m m u n i c a t i o n   s y s t e m   o r  a c o m b i n a t i o n  o f  t h e   t w o .   S e e  
S e c t i o n   7 . 0   f o r   f u r t h e r   d i s c u s s i o n .  

( i i )   B o n a p a r t e   I n d i a n   R e s e r v e  2 

T h e   i n c r e a s e   i n   H i g h w a y  1 2  t r a f f i c   n o i s e   d u e   t o   p r o j e c t - a s s o c i a t e d  
t r a f f i c  will b e   l e s s   d u r i n g   M i n i n g   S t a g e  6 t h a n  i t  will b e   d u r i n g  
t h e   f i r s t   y e a r   o f   p r o j e c t   c o n s t r u c t i o n   d u e   t o   t h e   F r e d i c t e d  5 dB 
i n c r e a s e   i n   n o n - p r o j e c t   t r a f f i c   n o i s e   i n   t h e   i n t e r i m .   T h i s   i n c r e a s e  
i n   n o n - p r o j e c t   t r a f f i c   n o i s e  may  mean t h a t  some r e s i d e n t s   o n   R e s e r v e  2 ,  
i f  w i t h i n  4 5  m ( 1 5 0   f t . )  o f  t h e   r o a d ,  will b e   e x p o s e d  t o  n o i s e   l e v e l s  

e x c e e d i n g  Y D N L  5 5 .  T h e   i n c r e m e n t   i n   t r a f f i c   n o i s e   l e v e l   d u e   t o   t h e  
p r o j e c t   h o w e v e r ,  will b e   l e s s   t h a n  1 dB a n d ,   t h e r e f o r e ,   n o   s i g n i f i c a n t  
i m p a c t  i s  p r e d i c t e d .  
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( i i i )   H a t   C r e e k   V a l l e y   R a n c h e s  

As o f  i i l a rch ,  1978,  t h e r e w e r e   s e v e n   o c c u p i e d   r a n c h   h o u s e s   i n   t h e   H a t  
C r e e k   V a l l e y   t h a t  will b e   w i t h i n   t h e   r a n g e   o f   a u d i b i l i t y   o f   t h e  

m i n e   a n d   p l a n t .   T h e   m o s t   n o r t h e r n  o f  t h e s e ,   t h e  Ed  Lehman r e s i -  
d e n c e ,  will b e   l i t e r a l l y   o n   t h e  rim o f   t h e   p i t   d u r i n g   S t a g e  6 .  
T h i s   r e s i d e n c e   i s   c o n s i d e r e d   t o   h a v e   b e e n   d i s p l a c e d   b y   t h e   p r o j e c t .  

T h e   r e m a i n i n g   s i x   h o u s e s   a r e   l i s t e d   i n   T a b l e   6 - 3   a n d   t h e i r   l o c a t i o n s  

a r e   s h o w n   i n   F i g u r e   6 - 6 .   T a b l e   6 - 3   a l s o   s h o w s   t h e   w i t h o u t - p r o j e c t  

YDNL ( a s s u m e d   u n c h a n g e d   f r o m   p r e s e n t ) ,   t h e   p r o j e c t  YDNL, t h e  com- 
b i n e d   w i t h - p r o j e c t  YDNL a n d   t h e   n o r m a l i z e d   p r o j e c t  YDNL a t   e a c h  
r a n c h   h o u s e   l o c a t i o n .  It i s  a p p r e c i a t e d   t h a t   d u r i n g   t h e  3 5  y e a r s  

f r o m   t h e   p r e s e n t   u n t i l   M i n e   S t a g e  6 ,  t h e  n u m b e r s   a n d   d i s t r i b u t i o n  
o f   H a t   C r e e k   V a l l e y   r e s i d e n t s   c o u l d   c h a n g e   a p p r e c i a b l y .   B u t   h i s -  

t o r i c a l l y ,   t h e   c o m m u n i t y   h a s   b e e n   v e r y   s t a b l e   a n d   a s   p o i n t e d   o u t  
a t   t h e   b e g i n n i n g   o f   S e c t i o n   6 . 4 ,   m i n e   a n d   p l a n t   n o i s e   l e v e l s  will be 
q u i t e   c o n s t a n t  f r o m  1987 t o   t h e   e n d   o f   t h e  3 5  y e a r   p l a n t   l i f e .  

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

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

A. L a n d   U s e   I n c o m p a t i b i l i t y  

R e s i   d e n t i   a 1   L a n d  

The comb i  n e d ,   w i t h - p r o j e c t   n o i s e   l e v e l   a t   t h e   t w o   r a n c h   h o u s e s  
c l o s e s t   t o   t h e   m i n e  will b e  YDNL 6 3   a n d   h e n c e   t h e s e   l o c a t i o n s  

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

6 - 3 7  Harford,  Kennedy,  Wakefield Ltd. 
L 



a I I I f 

RANCH 
HOUSE 

CURRENT ( 1   9 7 8 )  
OCCUPANT 

Id. S a u l t e  

I k e  Lehman 

A .  P a r k e  

D .  R i d l a r  
( B a l d w i n )  

A .  P o c o c k  

G .  P a r k e  

HIGHWAY 12  JUNCTIOI 
DISTANCE FROM 

m ( f t )  

4 ,900  (16 ,000)  

4,900  (16,000)  

8 ,540   (28 ,000)  

9 ,760  (32 ,000)  

13,400  (44,000)  

14,000 ( 4 6 , 0 0 0 )  

WITHOUl 
P R O J E C l  

YDNL 

3 5  - 4 Q  

3 5  - 4 0  

3 5  - 4 0  

3 5  - 4 0  

3 5  - 4 0  

3 5  - 4 0  

I I I I I I 

PROJECT 
YDNL 

6 3  

6 3  

49  

45 

3 6  

3 5  

WITH-PROJECT 
COMBINED 

Y D.NL 

6 3  

6 3  

4 9  

45 - 46 

3 9  - 42 

3 8  - 41 

'ROJECT YDNL 
NORMALIZED 

( + 1 5  dB) 

7 8  

78  

6 4  

6 0  

5 6 *  

5 5.* 

* T h e   h i g h e r   c o m m u n i t y   s e n s i t i v i t y   c o r r e c t i o n  o f  +20  dB h a s   b e e n  
a p p l i e d   a t   l o c a t i o n s   w h e r e   p l a n t   n o i s e   ( c o n t a i n i n g   p u r e   t o n e s )  
i s   e x p e c t e d   t o   b e   t h e   d o m i n a n t   p r o j e c t   n o i s e .  

TABLE 6 - 3:  N O I S E  LEVELS AT HAT C R E E K  VALLEY R A N C H  HOUSES 

THE RESIDENTS 
D U R I N G  i4INE STAGE 6 A N D  EXPECTED REACTIONS OF 

I I m 

"_ 

RESIDENT 
EXPECTED 

REACTION 
I 

A c t i o n  
Y i g o r o u s  

A c t i o n  
V i g o r o u s  

W i d e s p r e a d  
C o m p l a i n t s  

W i d e s p r e a d  
C o m p l a i n t s  

S p o r a d i c  
C o m p l a i n t s  

No R e a c t i o n  



G r a z i n g   L a n d  

T h e   r e g i o n  i n  t h e   H a t   C r e e k   V a l l e y   o v e r   w h i c h   t h e   w i t h - p r o j e c t  YDNL 
will e x c e e d  YDNL 6 5  a n d   h e n c e   b e   c o n s i d e r e d   i n c o m p a t i b l e   w i t h  

g r a z i n g  will e x t e n d   f o r   a p p r o x i m a t e l y  600 m ( 2 0 0 0  f t . )   b e y o n d   t h e  

rim o f   t h e   p i t   d u r i n g   S t a g e  6 .  I f  i t  i s   c o n s i d e r e d   t h a t ,   w i t h o u t  
i n i n i n g   n o i s e ,   g r a z i n g   c o u l d   b e   a r r i e d   o u t   r i g h t   u p   t o   t h e   a c t i v e  
r i m e  o f  t h e   p i t ,   t h e n   t h e   a r e a   o f   g r a z i n g   l a n d   a l i e n a t e d   b y   n o i s e  

a l o n e  will b e   r o u g h l y  6 . 5  km.' ( 2 . 5   s q u a r e   m i l e s ) .   T h i s   i m p a c t e d  
a r e a   c a n   b e   s e e n   i n   F i g u r e   6 - 1 2 .   I n   a c t u a l i t y ,   r a n g e   f e n c i n g  will 
b e   e r e c t e d   w i t h i n   1 0 0  m ( 3 3 0  f t . )   o f   t h e   p i t  rim a n d  will c o r d o n  
o f f   t h e   a r e a s   b e t w e e n   t h e   p i t   a n d   t h e   t w o   m a j o r   w a s t e   d u m p s .  
T h e r e f o r e ,   t h e   a r e a   a l i e n a t e d   f r o m   g r a z i n g  by n o i s e   a l o n e  will 

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

B .  A n n o y a n c e   a n d   C o m m u n i t y   R e a c t i o n  

A v e r a g e   N o i s e   L e v e l s  

A t  t h e   s i x   p r e s e n t l y   o c c u p i e d   H a t   C r e e k   V a l l e y   r a n c h   h o u s e   l o c a -  
t i o n s   w h i c h  will b e   e x p o s e d   t o   p r o j e c t   n o i s e ,   t h e   e x p e c t e d   a n n o y a n c e  
r e a c t i o n s  will r a n g e   f r o m   v i g o r o u s   a c t i o n   t o   n o   r e a c t i o n   ( s e e  

T a b l e  6 - 3 ) .  

I n t e r m i t t e n t   N o i s e   L e v e l s  

Peak p i t   b l a s t i n g   n o i s e   l e v e l s   ( a s s u m i n g   o n e   b l a s t   p e r   d a y )  will 
v a r y   f r o m   a b o u t   1 2 2  dB ( L i n e a r )   a t   t h e   n e a r e s t   r a n c h   h o u s e  
( M .  S a u l t e )   t o   b e l o w  98 dBA a t   t h e   m o s t   d i s t a n t   ( G .   P a r k s ) .  
T h e s e   i m p u l s i v e   n o i s e   l e v e l s  will n o t   c a u s e   h e a r i n g   l o s s   ( s e e  

T a b l e  5 - 1 )  a n d   b e c a u s e   t h e y  will b e   p r o d u c e d   o n l y   d u r i n g   t h e   d a y ,  
t h e y  will n o t   b e  a s o u r c e   o f   s l e e p   d i s t u r b a n c e .   H o w e v e r ,   t h e y  
c o u l d   b e   s t a r t l i n g   a n d   s h o u l d ,   t h e r e f o r e ,   b e   p r e c e e d e d   b y   m u c h  
q u i e t e r ,   b u t   r e a d i l y   a u d i b l e   w a r n i n g   s i g n a l s .  
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E l e c t r o m a t i c   v a l v e   n o i s e   f r o m  t h e  e m e r g e n c y   v e n t i n g   o f   s t e a m   a t  t h e  
p l a n t   w i l l   p r o d u c e   i n t e r m i t t e n t   ( a b o u t  1 5  s e c .   d u r a t i o n )   n o i s e  
l eve l s   o f   f rom  60  dBA a t  t h e  M .  S a u l t e   h o u s e  t o  35 dBA a t  t h e  G .  
P a r k e   h o u s e .   S i n c e   t h e   w i t h - p r o j e c t  Y D N L ' s  a t   t h e s e   l o c a t i o n s   a r e  
63 a n d  35 r e s p e c t i v e l y ,  
e n o u g h  t o  c a u s e   s l e e p  d 

( i v  ) T r a c h y t e  

Assuming t h a t  t h e  m i s i  
i n s t a l l e d   i n  t h e  p l a n t ,  
a n d  c a t t l e   g r a z i n g   w i l l  

t h e   s t e a m   v e n t i n g   n o i s e   w i l l  n o t  be l o u d  
s t u r b a n c e   ( s e e   S e c t i o n  5 . 2  d and  Table 5-1) 

H i l l s  

s t  f o r c e d   d r a f t  a n d  p r i m a r y   a i r   f a n s   a r e  
t h e  area over   which Y D N L  6 5  w i l l  be  exceeded  
then be i n c o m p a t i b l , e ,   i s   r o u g h l y  4 . 0  k m . 2  

( 1 . 6   s q u a r e   m i l e s ) .   T h i s   a r e a  i s  l a r g e l y  t o  t h e   e a s t   o f  t h e  p l a n t  
a n d   i n c l u d e s   a b o u t   0 . 6 5  k m . 2  ( 0 . 2 5   s q u a r e   m i l e )   o f  t h e  make-up 

w a t e r   r e s e r v o i r   s i t e   ( s e e   F i g u r e  6 - 1 2 A ) .  S i n c e  a l l  o f   t h i s  
a r e a   i s   a b o v e  the  1200  m (4000 f t . )  l e v e l ,  i t   i s   n o t   p r i m e  
g r a z i n g   l a n d *   a n d   t h e   i m p a c t  o f  t he  p l a n t  n o i s e  o n  t h e   g r a z i n g  
c a p a c i t y   o f  t h e  a r e a   i s   c o n s i d e r e d  t o  be l o w .  

The s e l e c t i o n  o f  q u i e t e r   f a n s   c o u l d   r e d u c e   t h e   a r e a  made incom- 
p a t i b l e   w i t h   g r a z i n g   d r a m a t i c a l l y .  

( b )  O f f s i t e  F a c i l i t i e s  

( i )  Make-up  Cool ing  Water  S u p p l y  System 

The o n l y   p o t e n t i a l   s o u r c e s   o f   n o i s e   i m p a c t   d u r i n g  t h e  o p e r a t i o n  
of t h e  m a k e - u p  c o o l i n g  water s u p p l y   s y s t e m   w i l l  be t h e  two b o o s t e r  
pumping s t a t i o n s .  

* The i m p a c t e d   a r e a   i s  j u d g e d  by Canad ian   B io   Resources   Consu l t an t s  
t o  p r o v i d e   s p r i n g   r a n g e  o n l y , a n d  o f  i t ,  1 0 %  has   High   graz ing  
P o t e n t i a l   w h i l e  9 0 %  h a s  low p o t e n t i a l .  
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F I G U R E   6 - 1 2 A :   P L A N T   O P E R A T I O N   Y D N L ' S   D U R I N G   M I N E   S T A G E  6 
S H O W I N G   A R E A   I N C O M P A T I B L E   W I T H   G R A Z I N G   L A N D  
U S E  ( Y D N L  >65) F O R  WORST C A S E   F O R C E D - D R A F T  
A N D   P R I M A R Y - A I R   F A N S  



A. B o o s t e r   P u m p i n g   S t a t i o n  1 

B o o s t e r   P u m p i n g   S t a t i o n  1 will b e   l o c a t e d   a b o u t  9 0  m ( 3 0 0   f t . )   f r o m  
t h e   n e a r e s t   r e s i d e n c e   i n   t h e   s m a l l   c o m m u n i t y   a t   t h e   B o n a p a r t e -  
T h o m p s o n   c o n f l u e n c e   ( s e e   F i g u r e   6 - 7 ) .  When i t  i s  a s s u m e d   t h a t  
v e n t i l a t i o n   f a n s   i n   e a c h   p u m p h o u s e   e n d   w a l l   a r e   u n s i l e n c e d   a n d  
a r e  among t h e   n o i s i e s t   i n   t h e i r   c l a s s   ( a x i a l ,   1 0   h . p . ) ,   t h e   c o n t i n u o u s  

o p e r a t i n g   n o i s e   l e v e l s  will r a n g e   f r o m  YDNL 66  a t   t h e   s o u t h   e n d   t o  

YDNL 56  a t   t h e   n o r t h   e n d   o f   t h e   c o m m u n i t y .  I f  f a n   n o i s e   i s   r e d u c e d  

b y ,   f o r   e x a m p l e   2 5  dBA, t h r o u g h   f a n   s e l e c t i o n   a n d   s i l e n c i n g ,   t h e  
a b o v e   r a n g e  o f  n o i s e   l e v e l s   w o u l d   b e c o m e  YDNL 46 t o   3 6   a n d   w o u l d   b e  
c o n t r o l l e d   b y   t r a n s f o r m e r   n o i s e   o r   f a n   n o i s e   d e p e n d i n g   o n   l o c a t i o n .  

L a n d   U s e   I n c o m p a t i b i l i t y  

A s  F i g u r e   6 - 7   s h o w s ,   m o s t   o f   t h e   p r i m a r y   r e s i d e n t i a l   a r e a   a l r e a d y   h a s  
t r a i n - d o m i n a t e d   n o i s e   l e v e l s   i n c o m a p t i b l e   w i t h   r e s i d e n t i a l   l a n d  u s e  
( i . e .  YDNL 62  t o  5 5 ) .  W i t h   u n s i l e n c e d ,   w o r s t - c a s e   f a n s ,   t h e   p u m p i n g  

s t a t i o n   o p e r a t i o n   w o u l d   i n c r e a s e   t h e s e   l e v e i s   t o   f r o m  YDNL 6 7 . 5   t o  
5 9  a n d   h e n c e   m a k e   t h e   a r e a   c o n s i d e r a b l y   m o r e   i n c o m p a t i b l e .   W i t h  
a d e q u a t e   f a n   s i l e n c i n g ,   t h e   i n c r e a s e s   i n  YDNL w o u l d   b e   n e g l i g i b l e  
b u t   t h e   p u m p i n g   s t a t i o n   n o i s e   w o u l d   b e   c l e a r l y   a u d i b l e   o v e r   m o s t   o f  
t h e   a r e a   d u r i n g   q u i e t   p e r i o d s   b e t w e e n   t r a i n   e v e n t s .  

Annoyance  a n d   C o m m u n i t y   R e a c t i o n  

T h e   c o m m u n i t y   s e n s i t i v i t y   c o r r e c t i o n   f o r   i n t r u d i n g   c o n s t r u c t i o n  n o  
was e s t a b l i s h e d   a s  0 dB i n  S e c t i o n   6 . 1  a ( i i i ) .   H o w e v e r ,   f a n   a n d  
t r a n s f o r m e r   n o i s e s  will b e   p e r m a n e n t   a n d   h a v e   p u r e   t o n e   c o n t e n t  s o  
t h a t ,   a s   s h o w n   i n   T a b l e  6 - 1 ,  i t  i s   n e c e s s a r y   t o   i n c r e a s e   t h e   s e n s i  
t i v i t y   c o r r e c t i o n   t o  +lo d B .   T h e   r a n g e   o f   n o r m a l i z e d  YDNLs f o r  
t h e   u n s i l e n c e d ,   w o r s t - c a s e   f a n s  will t h e n   b e   7 6   t o   6 6   a n d   t h e  
e x p e c t e d   r a n g e   o f   c o m m u n i t y   r e a c t i o n  will b e   f r o m   " v i g o r o u s  com- 
m u n i t y   a c t i o n "   t o   " w i d e s p r e a d   c o m p l a i n t s " .  I f  a d e q u a t e   f a n   n o i s e  
r e d u c t i o n   i s   c a r r i e d   o u t ,   t h e   n o r m a l i z e d  Y D N L ' s   w o u l d   i n s t e a d   b e  

i s e  

- 

f r o m   5 6   t o   4 6   a n d   t h e   c o m m u n i t y   r e a c t i o n s   w o u l d   r a n g e   f r o m   " s p o r a d i c  
c o m p l a i n t s "   t o  " n o  r e a c t i o n " .  
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B. Boos t e r  Pumping S t a t i o n  2 

Land Use Incompa t i   b i  1 i t y  

In  t h e  e v e n t  o f  u n s i l e n c e d ,   w o r s t - c a s e   f a n s ,   t h e   l i m i t   o f  l a n d  u s e  
i n c o m p a t i b i l i t y   w i t h   g r a z i n g   ( i . e .  Y O N L  65)   would be a c i r c l e  o f  a b o u t  
120 m ( 4 0 0  f t j r a d i u s  cen t r ed  o n  t h e  pumphouse .  T h i s   c i r c l e   w o u l d  
. i n c l u d e   5 . 0   h a .  ( 1 2  a c r e s )  o f  w h i c h   a b o u t   0 . 3   h a .  ( 0 . 8  a c r e s )   w i l l  
be t a k e n  u p  by t h e  pumping s t a t i o n   i t s e l f .   T h e r e f o r e ,  t h e  a r e a   o f  
g r a z i n g   l a n d   a l i e n a t e d  by n o i s e  w o u l d  be a b o u t  4 . 7  h a .  ( 1 1  a c r e s ) .  

I f   f a n   n o i s e   i s   r e d u c e d  by 2 0  dBA, t h e   i n c o m p a t i b l e   a r e a   c o u l d  be 
r e s t r i c t e d  t o  w i t h i n  1 5  m ( 5 0  f t . )   o f  t h e  pumphouse w a l l s  so  t h a t  t h e  
l o s s  o f  g r a z i n g  l a n d  would be i n s i g n i f i c a n t .  

( i i )   A i r s t r i p  

A i r c r a f t   n o i s e   l e v e l s   h a v e  been based o n  t h e  t r a f f i c   e x p e c t e d  
d u r i n g  t h e  i n i t i a l   y e a r s   o f  t h e  p r o j e c t  ( a  t o t a l   o f   f o u r   t a k e - o f f s  
a n d   f o u r   l a n d i n g s  per d a y ;   a l l   d u r i n g  t h e  d a y t i m e )   s i n c e   r e l i a b l e  
f o r e c a s t s  c a n n o t  be  made o f  t r a f f i c   i n  t h e  d i s t a n c e   f u t u r e .   T a k e  
o f f s   h a v e  been assumed t o  be i n t o  t h e  p r e v a i l i n g   w i n d s ,  t h a t  i s  
s o u t h  a t  S i t e  A and e a s t   a t   S i t e  C .  

A .  S i t e  A 

Land Use I n c o m p a t i b i l i t y  

The n o i s e   " f o o t p r i n t " *   o f   a i r c r a f t   o p e r a t i o n s   a t   S i t e  A w i l l  
e x t e n d  t h r o u g h  g r a z i n g   a n d   p e r h a p s   a g r i c u l t u r a l  l a n d  b u t  w i l l  n o t  

* The n o i s e   f o o t p r i n t   r e f e r s  t o  t h a t   a r e a  over w h i c h   a i r c r a f t  
n o i s e   l e v e l s  (YDNL's) w i l l  e q u a l  o r  exceed  t h e  e x i s t i n g   n o i s e  
l e v e l ,   w h i c h   i s   a b o u t  L d n  35 f o r   S i t e  A .  
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r e a c h   a n y   p o p u l a t e d   a r e a s .  The c o m p a t i b l e   n o i s e  l i m i t s  f o r   g r a z i n g  
( Y O N L  6 5 )  a n d  a g r i c u l t u r e   [ L e q ( 2 4 )  7 0 1  w i l l   n o t  be exceeded  beycjnd 
t h e   c l e a r e d   a r e a   o f   t h e  a i r s t r i p  i t s e l f .   I n   o r d e r   f o r   t h e   g r a z i n g  
l i m i t  o f  YONL 65 t o  b e   e x c e e d e d   f o r  an a p p r e c i a b l e   d i s t a n c e   i n  a 
nar row s t r i p  beyond  the  ends  o f  t he  runway,   say 1000  rn (3300 f t . ) ,  
t h e   a i r c r a f t  t r a f f i c  volume  would  have t o   i n c r e a s e   t o   r o u g h l y  7 0 0  
movements   per   day.  I t  i s ,  t h e r e f o r e ,   c o n c l u d e d   t h a t   l i g h t   a i r c r a f t  
n o i s e a t  S i t e  A w i l l  have a n e g l i g i b l e  impac t  o n  g r a z i n g   a n d   a g r i c u l -  
t u r a l   l a n d   u s e s .  

B .  S i t e  C 

F igu re   6 -13  shows t h e  n o i s e  f o o t p r i n t  o f   l i g h t   a i r c r a f t   o p e r a t i o n s  
a t  S i t e  C based on f o u r   t a k e   o f f s   a n d  f o u r  l a n d i n g s   p e r   d a y .  
F igu re   6 -14   shows   t he  Highway 1 t r a f f i c   n o i s e   l e v e l s   a r o u n d   S i t e  C 
based on p r e d i c t e d   t r a f f i c   v o l u m e s  d u r i n g  M i n i n g  S t a g e  6 ( 2 0 1 3 ) * .  
f i g u r e   6 - 1 5  shows t h e  combined r o a d  a n d  a i r c r a f t   t r a f f i c   n o i s e   l e v e l s .  

Land Use I n c o m p a t i b i l i t y  

Highway 1 t r a f f i c   n o i s e   l e v e l s  i n  2013   w i l l   va ry   f rom Y D N L  6 2   t o  50 
o v e r   t h e   a r e a   o c c u p i e d  by t h e   g r o u p   o f  b u i l d i n g s  about   300  rn ( 1 0 0 0  f t . )  
d i r e c t l y  west o f  t h e   a i r s t r i p   ( s e e   F i g u r e   6 - 1 4 ) .  W i t h  t h e   a i r s t r i p  i n  
o p e r a t i o n   ( e i g h t   m o v e m e n t s l d a y )  t h e  c o m b i n e d   n o i s e   l e v e l s   w o u l d   r a n g e  
from YDNL 62 t o  5 3 .   G i v e n   t h e   l o c a t i o n s   o f   b u i l d i n g s  shown i n  F i -  
g u r e  6 - 1 4  ( f rom B . C .  Government Map, A s h c r o f t   9 2 - 1 / 1 1 ,   1 9 7 3 ) ,   n c  
p r e v i o u s l y   c o m p a t i b l e   l o c a t i o n  ( i . e .  YDNL 5 5 5 )  w i l l  be made i n c o m -  
p a t i b l e  by a i r s t r i p   o p e r a t i o n .   I f ,   h o w e v e r ,   b u i l d i n g s  now e x i s t   a t  
o t h e r   l o c a t i o n s ,  i t  i s  p o s s i b l e   f o r  a  new i n c o m p a t i b i l i t y  t o  o c c u r ,  
b u t  t h e   a c t u a l   i n c r e a s e  i n  YDNL i n v o l v e d   w o u l d   b e   l e s s   t h a n  1 d B .  

* T r a f f i c   v o l u m e s   f o r   2 0 1 3   w e r e   o b t a i n e d  by d i r e c t   e x t r a p o l a t i o n  
o f   g r o w t h   t r e n d s   p r e d i c t e d  by S t r o n g   H a l l  & A s s o c i a t e s   f o r   t h e  
p e r i o d   1 9 7 6   t o   1 9 9 1 .  

a 

1 
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F I G U R E  6 - 1 3  L I G H T   A I R C R A F T   N O I S E  h t ~ ~ ~ ~ ~ ~ ~ ~ ~ "  ( Y D N L   C O N T O U R S )   A T  
A I R S T R I P   S I T E  C ;  '2 A I R C R A F T   M O V E M E N T S / D A Y ,   T A K E O F F S  
T O   T H E   E A S T .  





F I G U R E  6 - 1 5 :  C O M B I N E D   L I G H T   A I R C R A F T  ( 8  M O V E M E N T S / D A Y )   A N D   H I G H W A Y  1 
T R A F F I C   N O I S E   L E V E L S   ( Y D N L   C O N T O U R S )   D U R I N G  2013 
( M I N E   S T A G E  6 )  



H o w e v e r ,   t h e   a c t u a l  
2 dB a n d   t h i s   i s   n o t  
c h a ~ n g e  i n  t h e   s u i t a b  

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

i l i t y  o f  t h e   a r e a   f o r   r e s i d e n t i a l   l a n d   u s e .  

A n n o y a n c e   a n d   C o m m u n i t y   R e a c t i o n  

A d d i n g   t h e   a p p r o p r i a t e   s e n s i t i v i t y   c o r r e c t i o n   o f  0 dB ( s e e   T a b l e  
6 - 1 )   t o   t h e   a i r s t r i p  YDNLs o f   F i g u r e   6 - 1 3 ,   t h e   n o r m a l i z e d   p r o j e c t  

YDNLs a r e   s e e n   t o   r a n g e   f r o m  40 t o   5 0 .   T h e r e f o r e ,   n o   s i g n i f i c a n t  
r e a c t i o n   i s   e x p e c t e d   f r o m   a n y   r e s i d e n t i s   i n   t h e   g r o u p   o f   b u i l d i n g s  
t o   t h e   w e s t   o f   t h e   a i r s t r i p   a c c o r d i n g   t o   F i g u r e   5 - 1 .   H o w e v e r ,  
s i n c e   t h e   a i r c r a f t   n o i s e   e v e n t s ,   a l t h o u g h   f e w ,  will b e   v e r y   n o t i c e -  
a b l e   a n d   c o u l d   c a u s e   f e e l i n g s   o f   t r e p i d a t i o n   i n   s o m e ' r e s i d e n t s ,   t h e  

a c t u a l   r e a c t i o n  will d e p e n d   s t r o n g l y   o n   i n d i v i d u a l   n a t u r e s   a n d   t h e  
r e s i d e n t ' s   o p i n i o n s   o f   t h e   a i r s t r i p   i n   g e n e r a l .  

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

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

tj  - 4 3  Harford,  Kennedy,  Wakefield Lid. 



( i i i )  Access  Road 

P e a k   a c c e s s   r o a d   t r a f f i c   n o i s e   l e v e l s   w i l l  n o t  o c c u r   d u r i n g  Mine 
S t a g e  6 b u t  r a t h e r   d u r i n g  t h e  p e a k   c o n s t r u c t i o n   y e a r s  i n  t h e   e a r l y  
1980 ' s .   The re fo re ,   1983   has   been   chosen  as  t h e   y e a r  t o  p r e d i c t  
t h e   i m p a c t   o f   a c c e s s  r o a d  t r a f f i c   n o i s e .   P r o j e c t - a s s o c i a t e d  t r a f -  
f i c  vo lumes   were   p red ic t ed  by S t r o n g   H a l l  & A s s o c i a t e s  a n d  l o c a l  
t r a f f i c   v o l u m e s   w e r e   a g a i n  assumed t o  be 20% of  t h e  p r e d i c t e d  
t r a f f i c   f o r  Highway 1 2  [ s e e   S e c t i o n  4 . 3  c ( i i i )  B ] .  T r a f f i c   n o i s e  
l e v e l s  t h u s  p r e d i c t e d   f o r  t h e  s e c t i o n   o f   r o a d   a d j a c e n t  t o  t h e  
McLean Lake  Indian  Reserve a r e  s h o w n  i n   F i g u r e  6 - 1 6 .  T r a f f i c   s p e e d  
was  assumed t o  be 80 k . m h .  ( 5 0  m p h ) ,  mean r o a d   g r a d e   5 . 3 %  a n d  heavy 
t r u c k  m i x  9 . 1 %  o f   t o t a l   d a y t i m e   t r a f f i c .  

A .  L a n d  Use I n c o m p a t i b i l i t y  

McLean Lake   Ind ian   Reserve  

As s e e n   i n   F i g u r e  6 - 1 6 ,  a t  no p o i n t  on t h e  McLean Lake  Reserve d o e s  
t h e   a c c e s s   r o a d   t r a f f i c  Y D N L  e x c e e d   6 5 .   T h e r e f o r e ,   c a t t l e   g r a z i n g  
w i l l   r e m a i n   c o m p a t i b l e   t h r o u g h o u t   t h e   r e s e r v e .  

C o r n w a l l   H i l l s  

I n   t h e   C o r n w a l l   H i l l s  a n d  o t h e r   r a n g e   c o u n t r y  t h r o u g h  wh ich   t he  
a c c e s s   r o a d   w i l l   p a s s ,   t h e   w i d t h  o f  t h e   s t r i p   a l o n g   e a c h   s i d e   o f  
t h e   r o a d   w i t h i n   w h i c h  Y D N L  6 5  w i l l  be exceeded   w i l l   va ry   f rom 
9 m ( 3 0  f t . )  t o  6 m ( 2 0  f t . )   d e p e n d i n g  upon  road   grade .   S ince  t h e s e  
s t r i p s   w i l l   b a r e l y   e x t e n d   b e y o n d   t h e   s h o u l d e r   o f   t h e   r o a d ,   t h e  l o s s  
o f   g r a z i n g   l a n d  d u e  t o  t r a f f i c   n o i s e   w i l l  be n e g l i g i b l e .  

6 - 4 4  Harford. Kennedy.  Wakefield Ltd. 
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I N D I A N  R E S E R V E  , 

F I G U R E   6 - 1 6 :   P E A K  ( 1 9 8 3 )  A C C E S S   R O A D   T R A F F I C   N O I S E  

L A K E   I N D I A N  R E S E R V E .  
L E V E L S   ( Y D N L  C O N T O U R S )   O N   T H E   M c L E A N  

L T D  



6 .  A n n o y a n c e   a n d   C o m m u n i t y   R e a c t i o n  

T h e   n a t u r a l   b a c k g r o u n d   n o i s e   l e v e l   o n   t h e   M c L e a n   L a k e   I n d i a n  
R e s e r v e   i s   e s t i m a t e d   t o   b e   b e t w e e n  30 a n d  40  dBA d e p e n d i n g  o n  
n e a r b y   v e g e t a t i o n   a n d   w a t e r   b o d i e s   a n d   o n   w e a t h e r   c o n d i t i o n s .  
P e a k   n o i s e   l e v e l s   f r o m   t r u c k s   o n   t h e   a c c e s s   r o a d  will v a r y  
b e t w e e n  70  a n d  5 3  dBA f r o m   t h e   s o u t h e r n   t o   t h e   n o r t h e r n   e d g e s   o f  

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

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

o f   i m p r o v e d   a c c e s s   t o   t h e   r e s e r v e .  

( i v )   C r e e k   D i v e r s i o n   F a c i l i t i e s  

T h e   o p e r a t i n g   n o i s e   o f   t h e   c r e e k   d i v e r s i o n   f a c i l i t i e s  will b e  
l i m i t e d   t o   t h o s e   c r e a t e d   b y  a s m a l l   p u m p h o u s e   a t   t h e   p i t  rim 
r e s e r v o i r   t o   b e   l o c a t e d   a b o u t  300 m ( 1 0 0 0   f t . )   d o w n s t r e a m   o f   t h e  

c o n f l u e n c e   o f   t h e   M e d i c i n e   a n d   H a t   C r e e k s  . S i n c e   t h e   p i t  rim 
r e s e r v o i r  will p h y s i c a l l y   d i s p l a c e   t h e   t w o   n e a r e s t ,   p r e s e n t l y '  
o c c u p i e d   r e s i d e n c e s  , l e a v i n g   m o r e   t h a n  3 . 2  km. ( 2  m i l e s )   b e t w e e n  
i t  a n d   t h e   n e x t   n e a r e s t   r a n c n   h o u s e ,   n o   n o i s e   i m p a c t  i s  a n t i c i p a t e d .  

1 0 1  

( v )   E q u i p m e n t   O f f l o a d i n g   F a c i l i t i e s  

A .  A s h c r o f t   S i t e  

T h e   n o i s e   i m p a c t   d u e   t o   t h e   o p e r a t i o n   o f   t h e   o f f l o a d i n g   f a c i l i t i e s  
will b e   p r i m a r i l y   d u e   t o   t h e   d a y t i m e   m o v e m e n t s   o f   s e m i - t r a i l e r  
t r u c k s   t h r o u g h   t h e   a d j a c e n t   c o m m u n i t y   t o   a n d   f r o m   t h e   m a i n   H i g h w a y .  

I n  t h i s   r e g a r d ,   t h e   m o s t   n o i s e - s e n s i t i v e   s i t u a t i o n  i s  f e l t   t o  
e x i s t  a t  t h e   N o r t h   A s h c r o f t  (CNR) s i t e   s i n c e   t h e   i n i t i a l   t r u c k i n g  

r o u t e   w o u l d   l i k e l y   b e   a l o n g   t h e   o l d   h i g h w a y   ( n o w  a s i d e   s t r e e t )  
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p a s t   r e s i d e n t i a l   a r e a s ,   p a r k s  and a s choo l  ( s e e  F i g u r e  6 - 3 ) .  A t  
t h e   b o r d e r s   o f   t h e s e   n o i s e   r e c e p t o r s   a r e a s ,   a b o u t   1 5  m ( 5 0  f t . )  
from t h e  o l d   h i g h w a y   c e n t r e l i n e ,   t h e   t r u c k i n g   n o i s e   l e v e l s ,  
assuming 20  movemen t s   pe r   day ,   w i l l  be from Y D N L  51  t o  55 
depending  on r o a d   g r a d e .  

Land Use I n c o m p a t i b i l i t y  

The o f f l o a d i n g   f a c i l i t y   w i l l  be u sed   p redominan t ly  d u r i n g  t h e  
p r o j e c t   c o n s t r u c t i o n   p h a s e  from 1980 t o   1 9 8 7 ,   a l t h o u g h   i t   w i l l  
s e e   i n f r e q u e n t   l a t e r   u s e   d u r i n g   p r o j e c t   m a i n t e n a n c e .   T h e r e f o r e ,  
t he  f a c i l i t y   i s   r e g a r d e d   a s   p e r m a n e n t   n o i s e   s o u r c e .  

The e x i s t i n g   n o i s e   l e v e l s   a l o n g   t h e   t r u c k i n g   r o u t e   a r e   e s t i m a t e d  
a t  f rom Y D N L  50 t o  5 5   a n d   a r e  n o t  e x p e c t e d  t o  i n c r e a s e  much i n  
t h e   n e a r   f u t u r e   w i t h o u t  t h e  p r o j e c t .  Combined w i t h - p r o j e c t   n o i s e  
l e v e l s   a l o n g  the  t r u c k i n g   r o u t e   w i l l  t h e n  range from Y D N L  5 4  t o   5 8 .  
T h e r e f o r e ,   m o s t  o f  t h e   h o u s e s   b o r d e r i n g   d i r e c t l y  on t h e  o ld   h ighway 
w o u l d   b e   e x p o s e d   t o   i n c o m p a t i b l e   l e v e l s  o f  n o i s e .  The a c t u a l  
i n c r e a s e s  i n  Y D N L  due t o  t h e  t ruck ing   wou ld   be  from 1 t o  6 d B .  

Annoyance  and  Community  Reaction 

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

v a r y  from 0 t o  + 5  dB so t h a t  t h e  n o r m a l i z e d   p r o j e c t  YDNLs a l o n g  
t h e   t r u c k i n g   r o u t e   w i l l   b e   f r o m  51  t o  6 0 .  The  community r e a c t i o n  
i s ,   t h e r e f o r e ,   e x p e c t e d  t o  va ry   f rom  widesp read   compla in t s   t o  no 
r e a c t i o n .  
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The A s h c r o f t   v i l l a g e   c l e r k   f e e l s   t h a t  a t r u c k   r o u t e   w i l l ,   i n  t h e  
f u t u r e  be d e s i g n a t e d   t o  run p a r a l l e l  t o  t h e  C N R  l i n e   f r o m  t h e  
i n d u s t r i a l   z o n e  t o  t h e   A s h c r o f t - C a c h e  Creek Highway. A p r o b a b l e  
rou te  w o u l d  be along  Government  S t . ,  t h r o u g h  a n   o l d e r   r e s i d e n t i a l  
a r e a .   T h i s   r o u t e   i s   s h o r t e r  a n d  o v e r  a m o r e   l e v e l   g r a d e ,   h e n c e  
t h e  i m p a c t   o f   t r u c k i n g  w i l l  be c o n s i d e r a b l y   l e s s . ( s e e  F igu re  6 - 3 ) .  

B .  Kel ly   Lake   and   Spences   Br idge   S i tes  

The p r e c i s e   l o c a t i o n s   o f  t h e  o f f l o a d i n g   s i t e s   a t   K e l l y  Lake ( B C R )  
and   Spences   Br idge  ( C P R )  a r e   n o t  known, b u t  t h e  p o t e n t i a l   f o r   n o i s e  
i m p a c t   a t  these  s i t e s   i s   f e l t   t o  be l e s s   t h a n   a t   t h e   A s h c r o f t   s i t e .  
Kel ly   Lake  i s  a smal l   communi ty   loca ted   on  t h e  road  between C l i n t o n  
a n d   P a v i l i o n   w h i c h   a l r e a d y   s e e s ,   f a i r l y   h e a v y   u s e  by o r e  t rucks .  The 
number o f  p e o p l e   e x p o s e d   t o   p r o j e c t  no i se  a t  Ke l ly  L a k e  would l i k e l y  
be s m a l l   c o m p a r e d   t o   t h a t  a t  A s h c r o f t .   S p e n c e s   B r i d g e   i s   l o c a t e d  
o n  Highway 1 and o n  bo th  C P R  and C N R  m a i n l i n e s .   T h e r e f o r e ,  t h e  
t r u c k i n g  rou te  from t h e  C P R  o f f l o a d i n g   s i t e  t o  Highway 1 would 
be s h o r t   a n d   t h e   e x i s t i n g   n o i s e   l e v e l s   a r e   h i g h .  

( v i )  6 9  K V  T r a n s m i s s i o n   L i n e  

The o n l y   s i g n i f i c a n t   s o u r c e s   o f   n o i s e   a s s o c i a t e d   w i t h  t h e  o p e r a t i o n  
o f   t h e   6 9  K V  t r a n s m i s s i o n   l i n e   w i l l  be t h e  v a r i o u s  t ransformers .  
T r a n s f o r m e r   n o i s e   f r o m  t h e  R a t t l e s n a k e   S u b s t a t i o n  o n  t h e  e x i s t i n g  
230  K V  t r a n s m i s s i o n   l i n e   a n d  t h e  p l a n t   a n d   m i n e   c o n s t r u c t i o n  sub- 
s t a t i o n s  w i l l  be a d d r e s s e d   h e r e .  The t r a n s f o r m e r s   a t  t h e  b o o s t e r  
p u m p i n g  s t a t i o n s   w e r e   c o v e r e d   i n   S e c t i o n   ( i )   a b o v e   a s   p a r t   o f  t h e  
make-up   coo l ing   wa te r   supp ly   sys t em.  
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A .  R a t t l e s n a k e   S u b s t a t i o n  

T h i s   s u b s t a t i o n   w i l l  be b u i l t   i n d e p e n d e n t l y   o f   t h e   H a t   C r e e k   P r o j e c t .  
Two p o s s i b l e   s i t e s   h a v e   b e e n   s e l e c t e d  o n  t h e   h i l l s i d e   n o r t h e a s t   o f  
Cache  Creek. The n e a r e s t   e x i s t i n g   ( a n d   p r o b a b l e   f u t u r e )   r e s i d e n c e s  
a r e   a b o u t  1 . 5  k n .   ( 0 . 6   m i l e s )   f r o m   t h e s e   s i t e s .  The n o i s e  l eve l  
f rom the t w o  t r a n s f o r m e r s  ( 1 5 0  M V A )  a t   t h a t   d i s t a n c e   w i l l  be Y D N L  4 0 .  
N o i s e   l e v e l s  a t  t h e  l o c a t i o n  o f  t he  n e a r e s t   r e s i d e n t s   ( S u n v a l l e y  
Subd iv i s ion )   were   measu red   i n   1975  as p a r t   o f  a n o t h e r  s t u d y J o Z  and 
f o u n d  t o  be L d n  55 t o  6 0   ( d u e   l a r g e l y  t o  t r u c k i n g   n o i s e   f r o m   H i g h -  
ways  97 a n d  1 ) .  T h e r e f o r e ,   t r a n s f o r m e r   n o i s e   w i l l   n o t   s i g n i f i c a n t l y  
i n c r e a s e   t h e   c o m m u n i t y   n o i s e   l e v e l s .   I f  a community s e n s i t i v i t y  
c o r r e c t i ' o n  of +IO dB ( + 5  d B  f o r  no p r i o r   e x p o s u r e   a n d  t5 d B  f o r  
p u r e  t o n e  c o n t e n t )   i s   a d d e d  t o  t h e  p r e d i c t e d   t r a n s f o r m e r  Y D N L ,  
t h e   n o r m a l i z e d  Y D N L  becomes 50. T h e r e f o r e ,  n o  communi ty   r eac t ion  
i s  a n t i c i p a t e d .  

B .  Mine S u b s t a t i o n  

Mine s u b s t a t i o n   t r a n s f o r m e r   n o i s e   w i l l   o n l y   b e   n o t i c e a b l e   a t   n i g h t  
d u r i n g  t h e  c o n s t r u c t i o n   y e a r s  when o t h e r   m i n e   a c t i v i t i e s   a r e   e x p e c -  
t e d  t o  be s h u t  d o w n .  During these y e a r s ,  two 2 0  M V A ,  69 K V / l Z . K V  
t r a n s f o r m e r s  w i l l  b e  used a t  t h e  mine. A t  t h e   n e a r e s t   b o u n d a r y  o f  
B o n a p a r t e   I n d i a n   R e s e r v e  1 ,  these u n i t s   w i l l   c r e a t e a   n o i s e   l e v e l  
o f  Y D N L  4 1 * .  T h i s  y e a r l y   a v e r a g e   l e v e l   i s   i n s i g n i f i c a n t   c o m p a r e d  
t o  t h o s e  of  o t h e r  mine a n d  mine  mouth a c t i v i t i e s  ( Y D N L  6 2  a t  
b o u n d a r y ;   s e e   F i g u r e  6 - 5 ) .  However, a t  n i g h t  t he  background   no i se  

I 

* Based o n  a c o n s e r v a t i v e   e s t i m a t e  by B . C .  Hydro  of  t h e  n o i s e  
o u t p u t  o f  t h e   " u s e d "   t r a n s f o r m e r s  t o  be i n i t i a l l y   i n s t a l l e d   a t  
the  mine.  I 
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a u d i b l e   o u t d o o r s  d u r i n g  q u i e t  per 
by t h e   p u r e  t o n e  c o n t e n t   o f   t h e i r  
s h o u l d  be p r o v i d e d  on t h e   n o r t h  s 

C .  P l a n t   C o n s t r u c t i o n   S u b s t a t i o n  

The p l a n t   c o n s t r u c t i o n   s u b s t a t i o n   t r a n s f o r m e r s   w i l l  n o t  be a u d i b l e  
a t  Rese rve  1 ,  h o w e v e r ,   t h e y   w i l l   c o n t r o l  t h e  n i g h t t i m e   n o i s e   l e v e l  
a t  t h e  c o n s t r u c t i o n  camp [ a b o u t  150 m ( 5 0 0  f t . )  away] p r i o r  t o  t h e  
s t a r t  u p  o f  t h e   f i r s t   g e n e r a t i n g  u n i t .  T h i s   l e v e l   w i l l   b e  4 5  dBA 

o u t d o o r s   o r   a b o u t  31 dBA i n d o o r s .  A l t h o u g h  t h i s   n o i s e   w i l l  be 
a u d i b l e ,   i t   w i l l   n o t   l i k e l y  be found  annoying  or c a u s e   s l e e p   d i s t u r -  
b a n c e   t o  t h e  camp r e s i d e n t s .  

Ir 

L. 

l e v e l ,  assuming t h e  r e s t  o f   t h e   m i n e   s i t e   i s   q u i e t ,   w i l l   r e a c h  30 c 

t o  33 dBA.  T h e r e f o r e ,   t h e   t r a n s f o r m e r s , w h i c h   w i l l   g e n e r a t e  a s t e a d y  
n o i s e   l e v e l   o f  3 4  dBA a t  t h e  r e s e r v a t i o n   b o u n d a r y ,   w i l l  be c l e a r l y  m 

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

L 

i d e   o f  these  t r a n s f o r m e r s .  

.L 

c 

.L 

‘I. 

I 

m 

.I 

r 

m 

w 
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6 . 5  NOISE IMPACT DURING LAST Y E A R  OF PROJECT 

A s  was s t a t e d   i n   t h e   i n t r o d u c t i o n  t o  S e c t i o n   6 . 4 ,   t h e   o p e r a t i n g  
n o i s e   l e v e l s   o f   t h e   p l a n t   a n d   m i n e   w i l l   n o t   c h a n g e   s i g n i f i c a n t l y  
f r o m   t h e   t i m e   t h e   f o u r t h   g e n e r a t i n g   u n i t  comes  on l i n e   u n t i l   t h e  
decommiss ioning  o f  t h e   p l a n t .  A s i g n i f i c a n t   c h a n g e   i n   t h i s   c o n -  
t e x t  i s  one  which w o u l d  r e s u l t   i n  a d i s c e r n a b l e   c h a n g e   i n   t h e  
i m p a c t   o f   n o i s e  o n  r e c e p t o r s ,   e i t h e r   i n  terms o f  l and   use   incom-  
p a t i b i l i t y  o r  e x p r e s s e d   a n n o y a n c e .  

A minimum c h a n g e   i n   w i t h - p r o j e c t  Y D N L  of  from 3 t o  5 d B  w o u l d  
g e n e r a l l y  be r e q u i r e d  t o  be n o t i c e a b l e   a n d   t o   c a u s e  a s h i f t   i n  
impac t .   Changes   o f   t h i s  o rder  w i l l   n o t   o c c u r   b e t w e e n   t h e   t i m e  
of  worst p r o j e c t   i m p a c t   ( M i n e   S t a g e  6 )  a n d  t h e   l a s t   y e a r   o f   t h e  
p r o j e c t .   T h e r e f o r e ,   l a s t   y e a r   n o i s e   i m p a c t   h a s  n o t  been c a l c u l a t e d  
a n d  i s   c o n s i d e r e d  t o  be t h e  same as p r e d i c t e d  i n  S e c t i o n  6 . 4  fo r  
Mine S t a g e  6 .  
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6 . 6  DECOMMISSIONING  NOISE  IMPACT L 

( a )  Mine Rec lama t ion  " 

- 
( i )  P i t  Rec lama t ion  

S e c t i o n  4 . 4  d e s c r i b e d  h o w ,  based  on t h e  l i m i t e d   d a t a   a v a i l a b l e  - 
r e g a r d i n g   d e c o m m i s s i o n i n g   p r o c e d u r e s ,   e s t i m a t e s   w e r e  made o f   t h e  
s c a l e   o f   m i n e   r e c l a m a t i o n  w o r k  r e l a t i v e  t o  m i n i n g   i t s e l f .   I t  was 
conc luded  t h a t  t h e  n o i s e   l e v e l s   c r e a t e d  by t h e  a c t i v e  r e c l a m a t i o n  
work ( r e c o n t o u r i n g   o f  p i t  s l o p e s )   w o u l d   b e   r o u g h l y  2 0  dBA below 
t h o s e  c r e a t e d  by m i n i n g .   T h e r e f o r e ,  n o t  on ly   would  t h e  r e c l a m a t i o n  
work  be q u i e t  by compar ison  t o  t h e  p r i o r  mine o p e r a t i o n ,  i n  a b s o l u t e  
t e r m s ,   i t s   n o i s e   i m p a c t  o n  Bonapa r t e   Rese rve  1 a n d  the   Hat   Creek  w 

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

u 

.c 

I. 

( i i )  Dump Rec lama t ion  

The   r ec l ama t ion   o f   was t e  dumps ( r e c o n t o u r i n g ,   c o v e r i n g   w i t h   t o p s o i l  
a n d  r e v e g e t a t i n g )   i s   e x p e c t e d  t o  be comple t e  by t h e  t ime   min ing  
a c t i v i t y   e n d s .   T h e r e f o r e ,   t h i s   r e c l a m a t i o n   w i l l   h a v e  no s i g n i f i -  'I 

c a n t   n o i s e   i m p a c t  o f  i t s  own s i n c e   m i n e   a n d   c o a l   p r e p a r a t i o n   f a c i l i t y  
no ise  w i l l   c o n t r o l   t h e   t o t a l   l e v e l s   g e n e r a t e d   [ s e e   S e c t i o n  4 . 3  b ( i i )  A ] .  I 

I 

( b )  P lan t   Decommiss ioning  I 

N o t  e n o u g h  i n f o r m a t i o n  i s  a v a i l a b l e  a b 0 u . t  t h e   p r o c e d u r e s   a n d   e q u i p -  
ment t o  be   involved  i n  t h e  d e m o l i t i o n   o f   t h e   p l a n t  t o  a l l o w   t h e  - 
q u a n t i t a t i v e   e v a l u a t i o n   o f   t h e   n o i s e   i m p a c t   o f   t h e   p r o c e s s .  

c 
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i n  g e n e r a l   t e r m s ,   I n t e g - E b a s c o   e n v i s a g e s   t h e   f o l l o w i n g   a c t i v i t i e s :  

1 .  Equipment   and   s tee l   work   wi l l  be s a l v a g e d .  

2 .  S t a c k ,   c o o l i n g   t o w e r s   ( i f   c o n c r e t e )   a n d   t u r b i n e  
f o u n d a t i o n s   w i l l   b e   b l a s t e d   a n d  t h e  c o n c r e t e   b u r i e d .  

3 .  The p l a n t   r e s e r v o i r   w i l l  be l e f t   a s  a l a k e .  

4 .  The ash p o n d  w i l l  be a l l o w e d  t o  d r y  t h r o u g h  e v a p o r a t i o n  
( t h i s  may t a k e  many y e a r s )   a n d   t h e n   w i l l   b e   c o v e r e d  
w i t h  t o p s o i l  a n d  r e s e e d e d .  

A l though   no th ing   o f  a q u a n t i t a t i v e   n a t u r e   c a n  be now s a i d   a b o u t  
t h e   n o i s e   l e v e l s   t o   b e   p r o d u c e d  by p l a n t   d e c o m m i s s i o n i n g ,  some 
comments  can  be made a b o u t   t h e   t i m e f r a m e   o f   t h e   w o r k .   T h e   p l a n t  
d e m o l i t i o n   i s   e x p e c t e d   t o   t a k e   a b o u t   o n e   y e a r   c o m p a r e d   t o   e i g h t  
y e a r s   f o r   i t s   c o n s t r u c t i o n .  As w i t h  c o n s t r u c t i o n  b u t  u n l i k e   p l a n t  
o p e r a t i o n ,   d e c o m m i s s i o n i n g   w o r k   w i l l  be c o n d u c t e d   o n l y   d u r i n g   t h e  
d a y t i m e .  

( c )  D e c o m m i s s i o n i n g   o f   O f f s i t e s  

A s  w i t h  t h e   p l a n t ,  no d e t a i l e d   p l a n s   h a v e   y e t   b e e n  made f o r  t h e  
decommiss ioning  o f  t h e  o f f s i t e s .  The a c c e s s   r o a d   a n d  t h e  a i r -  
s t r i p ,  however,  w i l l  remain  i n  s e r v i c e   u n d e r  t h e  j u r i s d i c t i o n s  
o f  t h e  P r o v i n c i a l   D e p a r t m e n t   o f   H i g h w a y s   a n d   t h e   l o c a l   a u t h o r i t i e s  
r e s p e c t i v e l y .  I n  a l l   o t h e r   c a s e s ,   t h e   n o i s e   i m p a c t   o f   o f f s i t e s  
d e c o m m i s s i o n i n g   i s   e x p e c t e d   t o  be s u b s t a n t i a l l y   l e s s   t h a n   t h a t  
o f   t h e i r   c o n s t r u c t i o n .  The t e n t a t i v e   p l a n s   f o r   t h o s e   o f f s i t e s  
w h i c h  w i l l  be   decommiss ioned   a re :  

( i )  Make-up  Water P i p e l i n e  

The p i p e l i n e  w i l l   n o t   b e   w o r t h   s a l v a g i n g   a f t e r  35  y e a r s   o f   u s e .  
T h e r e f o r e ,  i t  w i l l  be l e f t  i n  t h e  g round .  

6 - 5 2  Harford,  Kennedy,  Wakefield Ltd 



( i i )   B o o s t e r   P u m p i n g   S t a t i o n s  

T h e   p r e c a s t   c o n c r e t e   b u i l d i n g s  will b e   d i s m a n t l e d   a n d   t h e   e q u i p -  
m e n t   s a l v a g e d   w i t h o u t   b l a s t i n g .   T h e   f o u n d a t i o n s  will l i k e l y   b e  
l e f t .   H o w e v e r ,  i f  f o r   l a n d - u s e   r e a s o n s   t h e   f o u n d a t i o n   o f   p u m p i n g  
s t a t i o n  1 i s  r e m o v e d ,  i t  w o u l d   b e   d o n e   b y   j a c k h a m m e r s   r a t h e r   t h a n  

b l a s t i n g .   T h e r e f o r e ,   t h i s   w o u l d   c r e a t e  a s h o r t - t e r m   ( o n e   w e e k )  
a n n o y a n c e   f o r   r e s i d e n t s   a t   t h e   T h o m p s . o n - B o n a p a r t e   C o n f l u e n c e ,   b u t  
w o u l d  n o t  b e   s i g n i f i c a n t  i n  t e r m s  o f  Y D N L .  

( i i i )  M a k e - u p   W a t e r   I n t a k e  

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

a s   b l a s t i n g  will n o t   b e   p e r m i t t e d   u n d e r w a t e r .  

( i v )   C r e e k   D i v e r s i o n   F a c i l i t i e s  

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

( v )  6 9  kV T r a n s m i s s i o n   L i n e  

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

will l i k e l y   a p p r o a c h   t h e   l e v e l s   p r e d i c t e d  
y e a r s .   P a s s e n g e r   c a r   t r a f f i c ,  will a l s o  
i t s   p l a n t - o p e r a t i o n   l e v e l s ,   h o w e v e r ,  i t  w 

p r e d i c t e d   f o r   t n e   c o n s t r u c t i o n   y e a r s .  

( v i )   A c c e s s   R o a d   T r a f f i c  

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

f o r   p e a k   c o n s t r u c t i o n  
l i k e l y   i n c r e a s e   o v e r  
ill n o t   r e a c h   t h e   l e v e  I s  

6 - 53 Harford,  Kennedy,  Wakefield Ltd. 
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( v i i )   O f f l o a d i n g   F a c i l i t i e s  

The c r a n e   w i l l  be d i sman t l ed .   Depend ing  o n  t n e   d e s i r e s   o f   t h e  
C N R ,  t he  s p u r   l i n e  a n d  f e n c i n g   w i l l   e i t h e r  b e  l e f t  or removed. 
Some g r a d i n g  a n d  s i t e   r e s t o r a t i o n   w i l l  be d o n e .  
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6 . 7  DISCUSSION A N D  S U M M A R Y   O F  PROJECT  NOISE  IMPACTS 

I n   t h i s   s e c t i o n ,   t h e   p e a k   c o n s t r u c t i o n   ( 1 8 7 8 - 7 9 )  a n d  peak 
o p e r a t i o n  [Mine S t a g e  6 ( 2 0 1 3 - 3 0 1 8 ) ]   n o i s e   i m p a c t s ,   i d e n t i f i e d  
i n   S e c t i o n s   6 . 2   a n d   6 . 4   r e s p e c t i v e l y ,   h a v e  been summar ized   in  
t a b u l a r   ( m a t r i x )   f o r m .   F o r   e a c h   r e c e p t o r   l o c a t i o n - n o i s e   s o u r c e  
p a i r ,  t h e  l e v e l ( s )  o f  i m p a c t ( s )   h a v e  been i n d i c a t e d   a n d   a n   o v e r -  
a l l   n o i s e   i m p a c t   s i g n i f i c a r c e c a t e g o r y   a s s i g n e d .  The i m p a c t   s i g -  
n i f i c a n c e   c a t e g o r i e s   p a r a l l e l   t h o s e   s p e c i f i e d  f o r  use i n  t h e  
i m p a c t   m a t r i c e s   c o n t a i n e d  i n  Appendix F.  The r a t i o n a l e  f o r  t h e  
a s s i g n m e n t   o f   i m p a c t   s i g n i f i c a n c e   c a t e g o r i e s   i s   d i s c u s s e d   b e l o w .  

( a )   N o i s e   I m p a c t s  o n  R e s i d e n t i a l   A r e a s  

No p r o j e c t   e n v i r o n m e n t a l   n o i s e   l e v e l s   a t   p r e s e n t  or p r o b a b l e   f u t u r e  
r e s i d e n t i a l   a r e a s   w i l l   e x c e e d  t h e  c r i t e r i a   f o r   s e v e r e   h e a l t h   e f f e c t s  
( h e a r i n g   l o s s ,  e t c . )  o f  L ( 2 4 )  70  f o r   p e r m a n e n t   n o i s e  sources.  
T h e r e f o r e ,   t h e   r e s i d e n t i a l   n o i s e   i m p a c t   c o n c e r n s   a r e   r e s t r i c t e d  
t o  l a n d  u s e   i n c o m p a t i b i l i t y  a n d  s i m p l e   a n n o y a n c e   r e s u l t i n g   i n   a d v e r s e  
c o m m u n i t y   r e a c t i o n .  

eq 

( i )  Land  Use I n c o m p a t i b i l i t y  

The r e s i d e n t i a l   l a n d  use c o m p a t i b i l i t y   c r i t e r i o n  o f  Y D N L  55 i s  
based  on t h e   d e s i r e  t o  p r o t e c t   t h e   p u b l i c   h e a l t h   a n d  wel fare  
t h r o u g h  t he  a v o i d a n c e  o f  s i g n i f i c a n t   i n t e r f e r e n c e   w i t h  human 
a c t i v i t i e s  1 i ke speech   communica t  
d e g r e e   o f   i n t e r f e r e n c e   w i t h   a c t i v  
s l e e p )   c a n  be r e l a t e d   d i r e c t l y  t o  
T h e r e f o r e ,   a n   a b s o l u t e   n o i s e   l e v e  

i o n ,   t h o u g h t   a n d   s l e e p .  The 
i t i e s   ( p r i m a r i l y   s p e e c h  a n d  

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

Harford. Kennedy,  Wakefield Ltd. 
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i n t e r f e r e n c e ,   a n d   h e n c e   i m p a c t , c a n   b e   i d e n t i f i e d   w h i c h   c a n   b e  
e x p e c t e d  t o  a p p l y  t o  a l l   r e s i d e n t i a l   a r e a s .   T h i s   l e v e l   h a s  been 
h e r e i n   e s t a b l i s h e d  as Y D N L  55 .  Below t h i s   n o i s e   l e v e l   t h r e s h o l d  
n o  s i g n i f i c a n t   n e g a t i v e   h e a l t h   a n d   w e l f a r e   e f f e c t s   a r e   e x p e c t e d .  
Above t h i s   l e v e l ,   n e g a t i v e   e f f e c t s   w i l l   i n c r e a s e   s t e a d i l y   w i t h  
t h e   d e g r e e  t o  which t h e  n o i s e   i n t e r f e r e s  w i t h  h u m a n  a c t i v i t i e s .  

S i n c e   s p e e c h   i n t e r f e r e n c e   h a s   b e e n   i d e n t i f i e d  as  t h e  p r imary  
i n t e r f e r e n c e   o f   n o i s e  w i t h  human a c t i v i t i e s J o 3   a n d   i s  t h e  f o u n d a t i o n  
o f  t h e  Y D N L  5 5   c r i t e r i o n * ,   i t   h a s   b e e n   s e l e c t e d   a s   t h e   p r i m a r y  
b a s i s  o f  t h e  i m p a c t   s i g n i f i c a n c e   c a t e g o r i e s  t o  be   u sed   he re in .  

The e f f e c t s  o n  humans o f  o u t d o o r  n o i s e   e n v i r o n m e n t s  o f  Y D N L  5 5 ,  
6 5  a n d  7 5  h a v e  been summarized l a '  a n d  a p p e a r   a s   T a b l e s  6 - 4 ,  5 and 
6 r e s p e c t i v e l y .  I t  i s   s e e n  by compar ing   the   comments   regard ing  
indoor   and  o u t d o o r  s p e e c h   i n t e l l i g i b i l i t y   i n   T a b l e s  6 - 4 ,  5 and 6 
t h a t   t h e   d e g r a d a t i o n  o f  i n t e l l i g i b i l i t y   w i t h   i n c r e a s i n g   n o i s e   l e v e l  
i s  more   p ronounced   ou tdoor s   t han   i ndoor s ,   i . e . ,   i ndoor s   t he   speech  
d i s t u r b a n c e   i n c r e a s e s   f r o m   " n o n e "  t o  " s l i g h t "  t o  "some"   whi le  o u t -  
d o o r s ,   i t   i n c r e a s e s   f r o m   " s l i g h t "  t o  " s i g n i f i c a n t "  t o  " v e r y   s i g n i f i -  
c a n t " .  T h i s  i s  b e c a u s e  t h e  m a s k i n g   e f f e c t   o f  no ise  r e m a i n s   q u i t e  
s m a l l   u n t i l  t h e  n o i s e   l e v e l   r e a c h e s   t h e   l e v e l   o f  t h e  human v o i c e  
a n d  t h e n  i t  i n c r e a s e s  r a p i d l y ' " ,  a s  s h o w n  i n  F i g u r e  6 - 1 7 .  

I n   t he   deve lopmen t  o f  a s c a l e  o f  t h e   s i g n i f i c a n c e  o f  n o i s e   i m p a c t  
on r e s i d e n t i a l   l a n d  use ( s e e   T a b l e   6 - 7 ) ,  t h e  above  comments   regard-  
i n g   s p e e c h   i n t e l l i g i b i l i t y   h a v e  been d r a w n  u p o n  d i r e c t l y .   T h a t   i s ,  
t h e   o n s e t  o f  s i g n i f i c a n t   i m p a c t   h a s   b e e n   c o n s i d e r e d  t o  o c c u r  a t  a 
n o i s e   l e v e l   o f  YDNL 56 (1 d B  a b o v e   t h e   l e v e l   c o r r e s p o n d i n g  t o  100% 

* The 1 0  d B  n i g h t t i m e   w e i g h t i n g   f a c t o r   a p p l i e d   i n   t h e   c a l c u l a t i o n   o f  

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

or Y D N L  p r o v i d e s   a n   i n h e r e n t   r e s t r i c t i o n  o n  n i g h t t i m e   n o i s e  
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Y P E  OF E F F E C T S  

peech - I n d o o r s  

- Outdoors  

verage  Community 
e a c t i o n  

i g h  Annoyance 

t t i   t u d e s   T o w a r d s   A r e a  

MAGNITUDE OF E F F E C T  

No d i s t u r b a n c e  o f  s p e e c h  
1 0 0 %   s e n t e n c e   i n t e l l i g i b l y   ( a v e r a g e )  
w i t h  a 5 d B  m a r g i n   o f   s a f e t y  

S l i g h t   d i s t u r b a n c e   o f   s p e e c h   w i t h :  
100% sen tence  i n t e l l i g i b i l i t y   ( a v e r a g e )  
a t  0 . 3 5  meter 

or 

9 9 %  s e n t e n c e   i n t e l l i g i b i l i t y   ( a v e r a g e  
a t  1 .O meter 

o r  

9 5 %   s e n t e n c e  i n t e l l   i g i   b i  1 
a t  3 . 5  m e t e r s  

i t y  ( a v e r a g e )  

None; 7 dB below l e v e l  o f   s i g n i f i c a n t  
" C o m p l a i n t s   a n d   t h r e a t s  o f  l e g a l   a c t i o n "  
and a t   l e a s t  1 6  d B  b e l o w   " v i g o r o u s   a c t i o n "  

( a t t i t u d e s  a n d  o t h e r  n o n - a c o u s t i c a l   f a c t o r s  
may m o d i f y   t h i s   e f f e c t )  

Depending o n  a t t i t u d e  a n d  o t h e r  n o n -  
a c o u s t i c a l   f a c t o r s ,   a p p r o x i m a t e l y  5 %  of  
t h e   p o p u l a t i o n   w i l l  be h i g h l y   a n n o y e d .  

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

T A B L E  6 - 4 :  SUMMARY O F  H U M A N  EFFECTS FOR O U T D O O R  
DAY-NIGHT A V E R A G E  SOUND L E V E L  OF 5 5  
D E C I B E L S .  

S o u r c e :   R e f e r e n c e  No. 1 0 4  
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TYPE OF EFFECTS 

Speech  - I n d o o r s  

- O u t d o o r s  
I 

A v e r a g e   C o m m u n i t y  
R e a c t i o n  

H i g h   A n n o y a n c e  

A t t i t u d e s   T o w a r d s   A r e a  

MAGNITUDE OF EFFECT 

S l i g h t   d i s t u r b a n c e   o f   s p e e c h .  9 9 %  s e n t e n c e  
i n t e l l i g i b i l i t y   ( a v e r a g e )   w i t h  a 4 dB 
m a r g i n   o f   s a f e t y  

S i g n i f i c a n t   d i s t u r b a n c e  o f  s p e e c h   w i t h  
1 0 0 %   s e n t e n c e   i n t e l l i g i b i l i t y   ( A v e r a g e )  
a t  0 . 1   m e t e r  

o r  

9 9 %  s e n t e n c e   i n t e l l i a i b i l i t v   [ a v e r a g e )  - 
a t  0 . 3 5  m e t e r  

- .  

o r  

9 5 %  s e n t e n c e   i n t e l l i g i b i l i t y   ( a v e r a  
a t   1 . 2   m e t e r s  

S i g n i f i c a n t ;  3 dB a b o v e   l e v e l   o f   s i  
f i c a n t   " c o m p l a i n t s   a n d   t h r e a t s   o f  1 
a c t i o n "   b u t   a t   l e a s t  7 dB b e l o w   " v i  
a c t i o n "   ( a t t i t u d e s   a n d   o t h e r   n o n - a c  
f a c t o r s  may m o d i f y   t h i s   e f f e c t ) .  

ge  1 

g n i -  
e g a l  

o u s t i c a l  
g o r o u s  

D e p e n d i n g   o n   a t t i t u d e   a n d   o t h e r   n o n -  
a c o u s t i c a l   f a c t o r s ,   a p p r o x i m a t e l y   1 5  
p e r c e n t   o f   t h e   p o p u l a t i o n  will b e   h i g h l y  
a n n o y e d .  

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

TABLE 6 - 5 :  S U M M A R Y  OF  HUMAN EFFECTS F O R  OUTDOOR 
DAY-NIGHT A V E R A G E  S O U N D  LEVEL OF 6 5  
DECIBELS. 

S o u r c e :   R e f e r e n c e  No. 1 0 4  

Harford. Kennedy,  Wakefield Ltd. 



T Y P E  O F  E F F E C T S  

Speech - I n d o o r s  

- Outdoors  

i v e r a g e  Community R e a c t i o n  

i i  n n o y  canc e 

l t t i t u d e s   T o w a r d s   A r e a  

f MAGNITUDE O F  E F F E C T  

Some d i s t u r b a n c e  of  speech 
S e n t e n c e   i n t e l l i g i b i l i t y   ( a v e r a g e )  
l e s s  t h a n  9 9 %  

Very s i g n i f i c a n t   d i s t u r b a n c e   o f  
s p e e c h  w i t h :  1 0 0 %  s e n t e n c e   i n t e l l i -  
g i b i l i t y  n o t  p o s s i b l e   a t   a n y   d i s t a n c e  

9 9 %  s e n t e n c e  
a t  0 . 1  meter 

o r  

i n t e l l i g i b i l i t y   ( a v e r a g e :  

o r  

9 5 %  s e n t e n c e   i n t e l l i g i b i l i t y  ( a v e r a g e )  
a t  0 . 3 5  m e t e r  

Very s e v e r e ;   1 3  dB a b o v e   l e v e l  o f  

o f   l e g a l   a c t i o n "  a n d  a t   l e a s t  3 dB 
s i g n i f i c a n t   " c o m p l a i n t s   a n d   t h r e a t s  

a b o v e   " v i r g o r o u s  a c t i o n "  ( a t t i t u d e s  
and o t h e r  n o n - a c o u s t i c a l   f a c t o r s  may 
m o d i f y   t h i s   e f f e c t )  

Depending o n  a t t i t u d e   a n d   o t h e r   n o n -  
a c o u s t i c a l   f a c t o r s ,   a p p r o x i m a t e l y   3 7 %  
of  t h e  p o p u l a t i o n   w i l l  be h i g h l y  
annoyed.  

N o i s e   i s   l i k e l y   t o  be t h e  most impor-  
t a n t   o f   a l l   a d v e r s e   a s p e c t s   o f   t h e  
community 

T A B L E  6 - 6 :  SUMMARY OF H U M A N  EFFECTS FOR O U T D O O R  
DAY-NIGHT A V E R A G E  SOUND L E V E L  O F  7 5  
DECIBELS 

S o u r c e :   R e f e r e n c e  No. 1 0 4  

Harford. Kennedy, Wakefield Ltd. 
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OUTDOOR  DAY  NIGHT  AVERAGE  SOUND  LEVEL,  Ldn, I N  DECIBELS 
(re 20 micropascal s) 

Note:  Percentage  interference  equals 100 minus  percentage  intelligi- 
bility,  and Ldn is  based on  Ld +3. 

FIGURE 6-1 7: MAXIMUM PERCENTAGE  INTERFERENCE  WITH  SENTENCES  AS A 
FUNCTION OF THE  DAY-NIGHT  AVERAGE  NOISE  LEVEL. 
Source:  Reference 79 
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i n d o o r   i n t e l l i g i b i l i t y ) .  T h e   o n s e t   o f   " e x t r e m e "   n o i s e   i m p a c t  

h a s   b e e n   t a k e n   t o   b e   s l i g h t l y  ( T  d B )   b e l o w   t h e   n o i s e   l e v e l   a t  

w h i c h   " v e r y   s i g n i f i c a n t "   d i s t u r b a n c e   o f   o u t d o o r   s p e e c h   o c c u r s  
( s e e   T a b l e   6 - 6 ) .   T h e   o t h e r   t h r e e   i m p a c t   s i g n i f i c a n t   c a t e g o r i e s  - 
l o w ,   m o d e r a t e   a n d   h i g h  - a r e   d i s t r i b u t e d   b e t w e e n   t h e s e   l i m i t s   i n  
a m a n n e r   t h a t   r e f l e c t s   t h e   n o n - l i n e a r   i n c r e a s e   o f   s p e e c h   d i s t u r -  
b a n c e   w i t h   r i s i n g   n o i s e   l e v e l   ( e a c h  n e w   c a t e g o r y   r e p r e s e n t s  

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

I n   t e r m s   o f   i n t e r f e r e n c e   w i t h  human a c t i v i t i e s ,  i t  makes l i t t l e  
d i f f e r e n c e   w h e t h e r   t h e   i n t r u d i n g   n o i s e   i s   d u e   t o   e x i s t i n g   r o a d   o r  

rail t r a f f i c   o r   d u e   t o   t h e   p r o j e c t .   H o w e v e r ,   i n   t h e   i n t e r e s t   o f  
e v a l u a t i n g   t h e   i m p a c t s   o f   t h e   p r o j e c t   e x p l i c i t l y ,  a d i f f e r e n t i a -  
t i o n   m u s t   b e   m a d e   b e t w e e n   t h o s e   r e s i d e n t i a l   a r e a s   i n   w h i c h   e x i s t i n g  
e n v i r o n m e n t a l   n o i s e   l e v e l s   a r e   c o m p a t i b l e   ( i . e .  - < YDNL 5 5 ) ,  a n d  
t h o s e   i n   w h i c h   t h e y   a r e   i n c o m p a t i b l e .   T a b l e   6 - 7   c a n   o n l y   b e   a p p l i e d  

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

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

c o m b i n e d  YDNL i t s e l f   b u t   t h e   i n c r e a s e   i n  YDNL c a u s e d   b y   t h e   p r o j e c t  
U n f o r t u n a t e l y ,   t h e   d i f f e r e n c e   b e t w e e n   c o m b i n e d   a n d   e x i s t i n g  YDNLs 
c a n n o t   b e   u s e d   d i r e c t l y   a s   t h e   r e q u i r e d   i n d e x   b e c a u s e  
o f   t h e   n o n - l i n e a r i t y  o f  s p e e c h   d i s t u r b a n c e   w i t h   n o i s e   l e v e l   ( e . g .  

a 2 dB i n c r e a s e  a t  t h e   b o t t o m   o f   t h e   s c a l e   o f   T a b l e  6 - 7  i s  n o t  
a s   s i g n i f i c a n t   a s   a t   t h e   t o p ) .   H e n c e ,  a l o g i c a l ,  i f somewhat  
a r b i t r a r y ,   t e c h n i q u e   h a s   b e e n   d e v e l o p e d   t o   a t t a c h   s i g n i f i c a n c e  
t o   i n c r e a s e s   i n  YDNL d u e   t o   t h e   p r o j e c t .  It i s  b a s e d   o n   t h e   s h i f t  
i n   i m p a c t   s i g n i f i c a n c e   c a t e g o r y   w h i c h  i s  c a u s e d   b y   t h e   i n t r u d i n g  

p r o j e c t   n o i s e   a n d   i s   d e p i c t e d   i n   T a b l e  6 - 8 .  F o r   e x a m p l e ,  i f  t h e  
e x i s t i n g  YDNL a t  a r e s i d e n t i a l   l o c a t i o n  was YDNL 61 ,  t h e n   t h e  

e x i s t i n g   i m p a c t   s i g n i f i c a n c e   c a t e g o r y   w o u l d ,   a c c o r d i n g   t o  
T a b l e   6 - 7   b e   " L o w " .  I f  a p r o j e c t   a c t i v i t y   i n c r e a s e d   t h e  
e n v i r o n m e n t a l   n o i s e   l e v e l   t o  YDNL 7 1 ,  t h e   i m p a c t   s i g n i f i c a n c e   o f  

0 - 56 Harford,  Kennedy,  Wakefield Ltd. 
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> 73 

70 to  73 

64 t o  69 

56 t o  63 

- c 55 

L E V E L  OF SPEECH 
DISTURBANCE* 

A t  YDNL 7 5  
- Some indoor  speech  disturbance; 

A.S.I.** less   than 99% 

- Very significant  outdoor  speech 
disturbance; 100% A.S.I.  not 
possib'le a t  any dis tance 

A t  Y D N L  65 
- Slight  indoor  speech  disturbance; 

99% A.S.I.  w i t h  4 dB s a f e t y  margin 
- Significant  outdoor  speech dis- 

turbance. 100% A.S.I. a t  0.1 m 
(0.33 f t . )  

A t  YDNL 55 
- No speech  disturbance  indoors; 

Margin 
100% A.S.I. w i t h  5 dB Safety 

- Slight  speech  disturbance  out-  
doors; 100% A.S.I. a t  0.35 m 
(1.15 f t . )  

'ROJECT NOISE IMPACT 
IGNIFICANCE OF 

xtreme 

H i g h  

Moderate 

Low 

Ins igni f icant  

* Keference 5 

** A.S.I. means Average Sen tence   In t e l l i g ib i l i t y  

TABLE 6-7:  SIGNIFICANCE O F  THE IMPACT OF PROJECT 
N O I S E  O N  PUBLIC H E A L T H  A N D  W E L F A R E  IN 
R E S I D E N T I A L  AREAS  HAVING EXISTING Y O N L  5 5 5  

Harford. Kennedy,  Wakefield Ltd. 
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COMBINED NOISE  IMPACT  SIGNIFICANCE* 

H I G H  " MODERATE " " 

MODERATE MODERATE LOW " " 

LOW H I G H  MODERATE LOW. 
" 

I N S I G N I -  
F I  CANT 

I N S I G -  
N IF ICANT 

LOW HIGH MODERATE 

EXTREME 

MODERATE 

HIGH 

HIGH 

EXTREME 

EXTREME 

* T h e   e x i s t i n g   a n d   C o m b i n e d   I m p a c t   S i g n i f i a n c e s   a r e  

T a b l e  6 - 7 .  
o b t a i n e d   b y   e n t e r i n g   t h e   c o r r e s p o n d i n g   Y D N L ' s   i n  

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

TABLE 6-8: THE SIGNIFICANCE OF INCREASES I N  YDNL 
DUE TO PROJECT N O I S E  AT RESIDENTIAL 
LOCATIONS  HAVING  EXISTING  YDNL's > 5 5  

Harford. Kennedy,  Wakefield Ltd. 



t he   combined   no i se  l e v e l  would   become  "High" .   Therefore ,  by 
e n t e r i n g   t h e   m a t r i x   o f   T a b l e  6 -8  a t  "Low" e x i s t i n g   i m p a c t   s i g n i -  
f i c a n c e   a n d  a t  " H i g h "   c o m b i n e d   i m p a c t   s i g n i f i c a n c e ,  i t  i s   s e e n  
t h a t   t h e   a c t u a l   i m p a c t   s i g n i f i c a n c e   o f  t h e  p r o j e c t   n o i s e   i s  
" I l o d e r a t e " .  

( i i )  Community R e a c t i o n  

A s c a l e   o f   n o i s e   i m p a c t   s i g n i f i c a n c e   h a s   a l s o  been e s t a b l i s h e d   f o r  
t h e   n e g a t i v e   c o m m u n i t y   r e a c t i o n s   e x p e c t e d  t o  r e s u l t  from t h e  v a r i o u s  
l e v e l s   o f   n o r m a l i z e d   p r o j e c t  Y D N L  w h i c h   w e r e   d i s c u s s e d   i n   S e c t i o n  5 . 2  c 
a n d   d e p i c t e d   i n   F i g u r e  5 - 1 .  T h i s   s c a l e  was d e v e l o p e d   d i r e c t l y   f r o m  
t h e  range o f   communi ty   r eac t ions   o f   F igu re  5-1 a n d  i s  shown  i n  
T a b l e  6 - 9 .  The " I n s i g n i f i c a n t "   i m p a c t   c a t e g o r y   c o r r e s p o n d s  t o  t h o s e  
l e v e l s   o f   n o r m a l i z e d   p r o j e c t  Y D N L  which w o u l d  b e   g e n e r a l l y   n o t i c e a b l e  
b u t  would e l i c i t  no p u b l i c   r e a c t i o n .  The "Extreme" i m p a c t   c a t e g o r y  
a p p l i e s  when v i g o r o u s   c o m m u n i t y   r e a c t i o n   i s   e x p e c t e d .  

There i s  some o v e r l a p   o f   t h e   r a n g e s   o f   n o r m a l i z e d   p r o j e c t  Y D N L  over 
which t h e  v a r i o u s   d e g r e e s   o f   p u b l i c   r e a c t i o n  a r e  e x p e c t e d  t o  o c c u r .  
However, t o  f a c i l i t a t e  t h e  a s s i g n i n g   o f   n o i s e   i m p a c t   s i g n i f i c a n c e ,  
these  ranges have been c o n s e r v a t i v e l y   m o d i f i e d  so t h a t  t h e y  a r e  
c o n s e c u t i v e .  The  range o f  Y D N L ' s  encompassed by each   impact  
s i g n i f i c a n c e   c a t e g o r y   b e g i r l s   a t  t h e  l o w e s t  Y D N L  v a l u e  o f  t h e  g r o u p  
of  d a t a  p o i n t s   i n   e a c h   c o r r e s p o n d i n g   c o m m u n i t y   r e a c t i o n   c a t e g o r y  
o f   F i g u r e   5 - 1 .  

6 - 57 Harford,  Kennedy,  Wakefieid Lid. 



NORMALIZED  YDNL  OF 
INTRUDING  NOISE* 

6 8  - 7 5  

I 6 0  - 67 

COMMUNITY  REACTION  TO  THE 
INTRUDING  NOISE 

NOISE  IMPACT 
SIGNIFICANCE 

Vigorous  Community  Action  Extreme 

Threats o f  Legal  Action 
or  Strong  Appeals  to 
Stop  Noise High 

Widespread  Complaints  or 

Action 
Single  Threat o f  Legal 

Moderate 

Sporadic  Complaints Low 

No Reaction,  Although 
Noise  Generally  Notice- 
able Insignificant 

* Normalized to  residential  urban res'idual (existing)  noise, 
some  prior exposure and n o  pure tone  or  impulse  content. 

TABLE 6-9: SIGNIFICANCE  OF  IMPACT  DUE  TO  THE 
NORMALIZED  YDNL's  OF  INTRUDING 
PROJECT  NOISE 

Harford. Kennedy, Wakefield Ltd. 
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( i i i )   O v e r a l l   N o i s e   I m p a c t   i n   R e s i d e n t i a l   A r e a s  

T o g e t h e r , T a b l e s  6 - 7 ,  8 and 9 a l l o w  t h e  s i g n i f i c a n c e   o f   t h e   i m p a c t  
o f   i n t r u d i n g   n o i s e   i n   r e s i d e n t i a l   a r e a s  t o  b e  e v a l u a t e d  under a l l  
c i r c u m s t a n c e s ,  t h a t  i s ,  w i t h   a l l   c o m b i n a t i o n s   o f   e x i s t i n g   a n d  
w i t h - p r o j e c t   n o i s e  

1 .  I n   c a s e s  
o n l y  Tab 

2 .  When r e s  
p a t i   b l e ,  

1 eve1 s 

where r 
l e  6 - 9  i 

i d e n t i a l  

e s i d e n t i a l   l a n d   u s e   r e m a i n s   c o m p a t i b l e  
s used t o  d e t e r m i n e  impact  s i g n i f i c a n c e ,  

land  use  becomes or  a l r e a d y  was incom- 
b o t h  t y p e s   o f   i m p a c t  a r e  e v a l u a t e d   a n d   t h e   m o r e  

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

The  above  procedure has been  used t o  e v a l u a t e   t h e   n o i s e   i m p a c t  
s i g n i f i c a n c e   a t   a l l   i m p a c t e d   r e s i d e n t i a l   a r e a s   i n  t h e  s t u d y  
r e g i o n .   T h i s   i n f o r m a t i o n   i s   s u m m a r i z e d   i n   T a b l e s   6 - 1 0  a n d  6 - 1 1 .  
Where t he  e x i s t i n g  or  p r o j e c t   n o i s e   l e v e l s   v a r y   s i g n i f i c a n t l y  
over  a r e s i d e n t i a l   a r e a ,  a r a n g e   o f   i m p a c t   s i g n i f i c a n c e   h a s  
b e e n   g i v e n .   I n   a r r i v i n g  a t  t h e   o v e r a l l   i m p a c t   s i g n i f i c a n c e  
f o r  e a c h   r e s i d e n t i a l   a r e a   i n   T a b l e s   6 - 1 0   a n d   6 - 1 1 ,  however, a 
s i n g l e   s i g n i f i c a n c e   c a t e g o r y   h a s  been s e l e c t e d   w h i c h   i s   m o s t  
r e p r e s e n t a t i v e  o f  t h e   r a n g e   o f   s i g n i f i c a n c e   f o r   t h e   m o r e   s e v e r e  
o f   t h e   h e a l t h  a n d  w e l f a r e  a n d  communi ty   r eac t ion   t ypes  o f  i m p a c t .  

( b )  Noise Impacts  o n  O t h e r  Land  Uses 

( i  ) Graz ing  

The o n l y   s i g n i f i c a n t   n o i s e   i m p a c t  o n  g r a z i n g   l a n d   u s e   w i l l   o c c u r  
around  the  per imeter  o f  t h e  p i t  a n d  c o a l   p r e p a r a t i o n  a r e a .  P l a n t  
o p e r a t i n g   n o i s e   l e v e l s ,   p a r t i c u l a r l y  t o  t h e   e a s t  o f  t h e  p r o p e r t y  
l i n e ,   w i l l  t o  a g r e a t e r  or l e s s e r   e x t e n t   d e p e n d i n g  o n  equipment  
s e l e c t i o n ,   e x c e e d  YDNL 65.  However ,   t he   su r round ing  l a n d  p rovides  
o n l y   s p r i n g   r a n g e  a n d  o n l y  1 0 %  o f  i t   i s   c o n s i d e r e d  t o  be of 
h i g h   q u a l i t y ,  t h e  r ema inde r  l o w .  T h e r e f o r e ,   t h e   i m p a c t   o f  p l a n t  
n o i s e  o n  l o c a l   g r a z i n g   c a p a c i t y   i s   c o n s i d e r e d  t o  be l o w .  

.~ 
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I ES IDENTIAL  LOCATION 

Bonapar te  Ind ian 
Reserve  1 

Upper 

Thompson-Bonaparte 
River   Conf luence 

Nor th -Ashcro f t  
S u b d i v i s i o n  

Seml in   Va l ley  
Near A i r s t r i p   S i t e " C '  

" 

___ 

YDNL 
EXIST ING 

40 - 50 

35 - 40 

35 - 40 

35 - 40 

55 - 62 

55 - 62 

55 - 62 

50 - 56 

49 - 60 

COMMUNITY SOURCE PROJECT COMBINE0 

CORRECTION 
YDNL  YDNL 

Nor th   Va l l ey  
+10  Dump-Fil l ing Perm. 

I I I I 

::: 1 Perm 1 :: I 46 - 47 

Nor th   Va l l ey  
Dump F i l l i n g  

Dump-Fi l l ing 
Nor th   Va l l ey  

Perm  42 - 43. 
.. 

P l a n t  1 Perm i i  30 - 32 36 - 40. 

I I 

River   Bot tom 
Prepara t ion  L.T.T. 46 - 56 55 - 63 

+5 
Water I n t a k e  
Const ruc t ion  L.T.T. 

I 

Pumping S t a t i o n  
9 Const ruc t ion  L.T.T. 57 - 69 60 - 70 

+5 
Water P i p e l i n e  
Const ruc t ion  S.T.T. 41 - 54 50 - 58 

.D 
A i r s t r i p  
Const ruc t ion  Perm. 54 55 - 61 

NORMALIZED 1 IMPACT S 
YDNL KNn- USE .tiCfiTTT 

AND WELFARE 1 "" 
45 - 72 I n s i g .  - Low 

61 1 I n s i g .  

I n s i g .  

45 - 47 I n s i g .  I 
46  -56  1nsig.-Low 

59 - 7 0  

57 -69  I Low - Mod. 

46 - 5 9  I n s i g .  - Low 

--+-- REACTION 

1nsig.-  
High 

Mod. Mod. 

Low Low 

I n s i g .  

I n s i g .  

 low-Hi gh 

Low-High 

1nsig:Lo  LOW . 

I n s i g .  I Low 

NOTE: Perm = Permanent;   10  years  or   more'  L.T.T. = Long-Term  Temporary; 6 months t o  10  years 

S.T.T. = Short- term  temporary;   less  than  s ix  months.  

TABLE 6-10: IMPACT SIGNIFICANCE OF FIRST Y E A R  (CONSTRUCTION)  PROJECT N O I S E  AT RESIDENTIAL  LOCATIONS. 
(ALL N O I S E  LEVELS I N  dB r e   2 0  U P a )  

HARFORD, K E N N E D Y ,  WAKEFIELD  LTD. 
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~- . __-__ ~- . .~ "". I____~"~"~"~ __ 
COMMUNITY DOMINANT " " PROJECT " NOISE SOURCE F.KLit-iS 

! Ooeration . 

REACTION A N D  WELFARE DURATION CORRECTION 

NORMALIZE0 - - ~~~~ IMPACT SIGNIFICANCE t L u i w i N t u  ~. ~ 

~~~~ ~ ~~ . "" t "" . 
RESIDENTIAL LOCATION COMMUNITY O V E R A L L  7 L A N O  USE/HEALTH YDNL YDNL YDNL EFFECTIVE- ~ C R , P T I O N  SENSITIVITY yDllL 

Bonaparte  Indian 
Reserve 1 

"" ~ ~ . _ _  . "~ "" ~~ "" 

Mine & Coal Prepa- 
45 - 55 Mod Low ' -  Higt Insig.  - Low 59 -72 48 - 62 44 - 62 Perm. ra t ion  and Plant  + lo  t o  +15* 

M .  Saul te  & 
I .  Lehman 

Mod. Mod. Insig.  64 49 49 Perm . Mine Operation +15 35 - 40 A .  Parke 

Extreme Extreme Low 78 63 63 Perm. Mine Operation  +15 35 - 40 UPPER 

HAT 

CREEK 

VALLEY 

0.  Ridlar 
- 

35 - 40 Mod,. Mod. I n s i g .  60 45 - 46 45 Perm. Mine Operation +15 

A .  Pocock & 
G. Parke 

Mine & Plant 
35 - 40 Insig. Insig-Low Insig.  55  -56 38 - 41 35 - 36 Perm. Opera t i  on +20* - 

Thompson-Bonaparte 
River  Confluence  Operation  (no 

. 
Pumping Stat ion a 

i I Mod. - 1 56 - 66 159 - 67.51 66 - 76 LOW - Mod. 1 Extreme 1 High 1 
North-Ascroft 
Subdivision 

Offloading  Faci- 

(Trucking) 

Airstrip 

Perm . 
50 - 56 1 i t y  Opera ti on 0 to  +5 

Airstrip S i t e  C 
Semlin  Valley Near 

50 - 62 0 Perm. Operation 

51 - 55 Low Insig. Low 46 - 55 54 - 58 

40 - 50 Low Ins ig .  I n s i g .  - Low 40 - 50 53 - 62 

Note: Perm. = Permanent;  over  10  years 
* A t  loca t ions   for  w h i z h  plant  fan  noise i s  clearly  audible,   the 

s e n s i t i v i t y  i s  increased by 5 dB because o f  pure tone  content. 

T A B L E  6-11: IMPACT SIGNIFICANCE OF F U L L  CAPACITY P R O J E C T  O P E R A T I O N  NOISE (MINING STAGE 6 )  
AT RESIDENTIAL LOCATIONS  (ALL  NOISE  LEVELS  IN  dB r e  20 u P a )  
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The w i d t h  o f  t he  s t r i p  o f   l and   a round   t he   mine  p i t  made  incompa- 
t i b l e  w i t h  g r a z i n g   w i l l   n o t   v a r y   s u b s t a n t i a l l y   t h r o u g h o u t   t h e  
m i n e ’ s   l i f e .   T h e   i n c o m p a t i b l e   a r e a ,   h o w e v e r ,   w i l l   i n c r e a s e  w i t h  
t h e  d i a m e t e r   o f  t he  p i t .  D u r i n g  Min ing   S t age  6 ,  t h e  s t r i p  w i l l  

be a b o u t  6 0 0  m ( 2 0 0 0   f t . )   w i d e   a n d   e x c l u d i n g   t h o s e   a d j a c e n t  
a r e a s   t o   b e   t a k e n  u p  by o t h e r   p r o j e c t   c o m p o n e n t s   o r   t o   b e   w i t h i n  
t he  r a n g e   f e n c i n g   [ g e n e r a l l y   5 0  t o  100  m ( 1 6 0  t o  330 f t . )  f r o m   t h e  
p i t  r i m ] ,   w i l l   c o n t a i n  an a r e a   o f   r o u g h l y   3 . 9  k m . 2  ( 1 . 5   s q u a r e  
m i l e s ) .  The p i t  i t s e l f   a t  t h i s  s t a g e   w i l l   o c c u p y   r o u g h l y   5 . 1  k , m .  2 

( 2 . 0  s q u a r e   m i l e s )  so t h a t   t h e   a n n u l u s   a r o u n d  t h e  p i t  wh ich   w i l l  
be a l i e n a t e d   l a r g e l y  by n o i s e   a l o n e  i s  q u a n t i t a t i v e l y   s i g n i f i c a n c e .  
Over 9 6 %  o f  t h e  l a n d  i n  t h e   v i c i n i t y   o f   t h e   H a t  Creek V a l l e y  mine 

. .  . 

t t l e  g r a z i n g ’ ” .   T h e r e f o r e ,   a b o u t  
i v e   g r a z i n g   l a n d   w i l l   b e   r e n d e r e d  

s i t e   i s   u s e d  
3 . 7  k m . 2  ( 1 .  
i n c o m p a t i b l e  

t o  some e x t e n t   f o r   c a  
4 s q u a r e   m i l e s )   o f   a c t  

by m i n i n g   n o i s e .  

E f f e c t i v e   g r a z i n g  i s  c a r r i e d   o u t   o n l y  u p  t o  a n   e l e v a t i o n  o f  a b o u t  
1 2 0 0  m ( 4 0 0 0  f t . ) l o 6 . -  T h e   a r e a  i n  the   Hat   Creek   Val ley   f rom  Highway 
1 2  t o  Blue   Ear th   Creek  i s  a p p r o x i m a t e l y  9 6  k m . 2  ( 3 7 . 5   s q u a r e   m i l e s )  
of   which   perhaps  86  k m . 2  ( 3 4   s q u a r e  mi les )  s u p p o r t s  some g r a z i n g .  
T h e r e f o r e ,  t h e  a r e a   a l i e n a t e d   f r o m  g r a z i n g  by m i n i n g  n o i s e  d u r i n g  
S t a g e  6 w i l l  b e   a p p r o x i m a t e l y   4 . 3 %   o f  t h e  t o t a l  g r a z i n g  l a n d   a v a i l -  
a b l e  i n  t h e  valley. 

Presen t   knowledge  o f  t h e  e f f e c t s  t h a t   e n v i r o n m e n t a l   n o i s e  has  o n  
domes t i c   and  w i l d  a n i m a l s  i s  v e r y   l i m i t e d .   T h e r e f o r e ,  i t  c a n n o t  
be s a i d  w i t h  a n y   c e r t a i n t . y  h o w  c a t t l e   w i l l   r e a c t  t o  t h e  m i n i n g  n o i s e .  
S i n c e  t h e  o v e r a l l   n o i s e   f r o m   t h e  mine w i l l  be  q u i t e  c o n t i n u o u s  i n  
l e v e l   a n d   n a t u r e   ( e x c e p t   f o r   b l a s t i n g ,   w h i s t l e s ,   e t c . ) ,  i t  i s  n o t  
l i k e l y   t h a t   c a t t l e   w i l l   c o m p l e t e l y   a v o i d  t h e  a r e a s  i n  which YDNL 6 5  
i s  exceeded .  B u t ,  p r e sumab ly :   t he   p re sence   o f   no i se   a s  a s t r e s s o r  w i l l  
h a v e   s o m e   n e g a t i v e   e f f e c t s   o n  t h e  d e v e l o p m e n t   o f   t h e   c a t t l e   a n d   w i l l  
p r e v e n t  t h e   f u l l   u t i l i z a t i o n  o f  t h e  g r a z i n g  l a n d   i n v o l v e d .  
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( i i  ) A g r i c u l t u r e  

C r o p l a n d s   p r e s e n t l y   c o n s t i t u t e   l e s s   t h a n  2 %  o f   t h e   a r e a   o f   t h e   m i n e  
s i t e  a n d   e n v i r o n s  lo’. The n o i s e   l e v e l   c r i t e r i a   f o r   a g r i c u l t u r a l  
l a n d s  [ L e q ( 2 4 )  70  or a p p r o x i m a t e l y  Y D N L  7 6  f o r  2 4  h o u r l d a y   n o i s e ]  
w i l l   n o t   i n   g e n e r a l  be exceeded  beyond the r i m   o f   t h e   p i t ,  s o  t h a t  
no n o i s e   i m p a c t  o n  a g r i c u l t u r a l   l a n d   i s   p r e d i c t e d   f o r   t h e  Hat  Creek 
Val l e y  

S i m i l a r l y ,   n o n e   o f   t h e   a g r i c u l t u r a l   l a n d   r e s e r v e   p r o p e r t y  
A s h c r o f t   w i l l  b e   e x p o s e d   t o   i n c o m p a t i b l e   n o i s e   l e v e l s   f r o m  
m a k e - u p   c o o l i n g   w a t e r   s u p p l y   s y s t e m   a c t i v i t i e s   e x c e p t  f o r  
p e r i o d   o f   p i p e l i n e   c o n s t r u c t i o n   ( l e s s   t h a n  2 weeks ) .  

i n  Nor 
t h e  

t h e  br 

t h  

i e f  

( i  i i ) R e c r e a t i o n  

Only  two known r e c r e a t i o n a l a r e a s   w i l l  be  exposed t o  s i g n i f i c a n t  
l e v e l s   o f   p r o j e c t   n o i s e ;   t h e   m o s t   s i g n i f i c a n t   s i t u a t i o n   b e i n g   a t  
t h e  McClean   Lake   Ind ian   Reserve .   Here   no ise   f rom  access   road  
c o n s t r u c t i o n , a n d   l a t e r   t r a f f i c ,   w i l l   i n c r e a s e   t h e   e n v i r o n m e n t a l  
n o i s e   l e v e l s  o n  t h e   r e s e r v e   s u b s t a n t i a l l y   f r o m   t h e   n a t u r a l   l e v e l s  
of Y D N L  35 - 40. Road c o n s t r u c t i o n ,   w h i l e   b r i e f   ( a b o u t  50  workdays 
s p e n t   a d j a c e n t   t h e   r e s e r v e ) ,   w i l l ,  when a t   i t s   c l o s e s t   a p p r o a c h ,  
c r e a t e  Y D N L  6 6  a t  t h e   s o u t h e r n   e d g e  o f  t h e   r e s e r v e .   H e n c e ,  a s i g n i -  
f i c a n t   s h o r t - t e r m   i m p a c t   c o u l d   o c c u r  i f  t h i s  c o n s t r u c t i o n  work  
c o i n c i d e d   w i t h  a p e r i o d  o f  h i g h  r e c r e a t i o n a l   u s e   o f   t h e   r e s e r v e .  
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A c c e s s   r o a d   t r a f f i c   n o i s e   w i l l  be h i g h e s t   d u r i n g   t h e  p e a k  p l a n t  
c o n s t r u c t i o n   y e a r   o f   1 9 8 3 ,  when i t   w i l l   c a u s e   p e r c e p t i b l e   i n c r e a s e s  
i n  Y D N L  o f   f r o m   3 - t o  1 0  d B  over t h e  southernmost   370  m ( 1 2 0 0   f t . )  
o f  t h e  reserve .  W h i l e   t h e s e   i n c r e a s e s   i n   y e a r l y   a v e r a g e   n o i s e   l e v e l  
a r e  n o t  o v e r l y   s i g n i f i c a n t ,  t h e  i n t r u s i o n   o f  p e a k  n o i s e   e v e n t s  
( c l i m b i n g   t r u c k s )   w i l l .  be c l e a r l y   a u d i b l e  over much o f  t he  r e s e r v e  
and hence w i l l  d e t r a c t   f r o m  t h e  e n j o y m e n t   o f   t h e   n a t u r a l   e n v i r o n m e n t .  

The s e c o n d   r e c r e a t i o n a l   a r e a  o f  c o n c e r n   i s  t h e  Clear  Range  which 
forms t h e  wes te rn   r im   o f  t h e  Hat   Creek   Val ley .  This a r e a   i s  used 
by h i k e r s   a n d   h o r s e b a c k  r i d e r s .  Even a t   t h e  l a r g e  d i s t a n c e s   i n -  
vo lved  [minimum o f  6 . 4  k m .  ( 4  m i l e s ) ]   m i n i n g   n o i s e   w i l l  be c l e a r l y  
a u d i b l e  o n  c a l m   d a y s   i n   t h e s e   e l e v a t e d   r e g i o n s   s i n c e   i t   w i l l  
h a v e   l e v e l s   i n  t h e  35 t o  4 0  dBA r a n g e .  When combined  with 
t h e   v i s u a l   i m p a c t   o f  t h e  p i t  a n d  w a s t e  d u m p s ,  t h i s   n o i s e   w i l l  
be d i s t r a c t e d   f o r  p e o p l e  s e e k i n g  t o  e n j o y  t h e   t r a n q u i l i t y  o f  
t h e s e   m o u n t z i n s .  
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6 . 8  CONSERVATIVE  ASSUMPTIONS  IN T H E  NOISE  IMPACT  ANALYSIS 

In  order  t h a t  t h e  s a f e t y   m a r g i n s   w h i c h   h a v e  been i n c o r p o r a t e d  
i n  t h e  n o i s e   i m p a c t   a n a l y s i s  may be a p p r e c i a t e d ,   t h e   m a j o r  
c o n s e r v a t i v e   a s s u m p t i o n s  made a r e   d i s c u s s e d   b e l o w .  

( a j  Wind A t t e n u a t i o n  

The s o u n d - a t t e n u a t i n g   a b i l i t i e s   o f  wind  g r a d i e n t s   a n d   t u r b u l e n c e  
n e a r   t h e   g r o u n d  have been n e g l e c t e d   b e c a u s e  o f  t h e  u n c e r t a i n t y  
o f  t h e   e x i s t e n c e   o f   a n d   t h e  a m o u n t  o f   a t t e n u a t i o n  over t.he h i l l y ,  
u n e v e n  t e r r a i n  of  t h e  Hat Creek s i t e  and e n v i r o n s .  

Over f l a t   t e r r a i n ,  t h i s  a t t e n u a t i o n   w i l l   r e a c h  i t s  maximum v a l u e  
a f t e r   s o u n d   h a s   p r o p a g a t e d  900 t o  1200 m .  (3000 t o  4000 f t . ) ,  even 
i n  l i g h t  w i n d s .  Many n o i s e   s o u r c e - t o - r e c e p t o r   d i s t a n c e s  f rom t h e  
mine a n d  p l a n t  a r e   o f   t h i s  o rder  or l a r g e r .  

S i n c e   w i n d   a t t e n u a t i o n   i s   f r e q u e n c y  d e p e n d e n t ,  b e i n g   l a r g e s t  a t  
h i g h   f r e q u e n c i e s ,  t h e  a m o u n t   o f   n o i s e   r e d u c t i o n  ( i n  dBA) o b t a i n e d  
depends on the  spectrum o f   t h e   n o i s e   i n  q u e s t i o n .  For   example ,  
t he  maximum f l a t - t e r r a i n ,   y e a r l y - a v e r a g e d   w i n d   a t t e n u a t i o n   t h a t  
c o u l d  be o b t a i n e d   f o r   p l a n t   a n d   m i n e   o p e r a t i o n   n o i s e s  ( b o t h  have 
l a r g e  l o w  f r e q u e n c y   c o n t e n t )   i s   a b o u t  1 0  dBA. In   compar i son ,  
s t e a m - v e n t i n g   n o i s e   ( w h i c h   h a s  most o f  i t s  e n e r g y   a t   h i g h   f r e -  
quencies )  c o u l d  be w i n d - a t t e n u a t e d  by  f r o m   1 8   t o  20 dBA over a 
l a r g e   d i s t a n c e .  

When a s o u r c e  t o  r e c e i v e r  s o u n d  p a t h   l i e s ,  a l l  or i n   p a r t ,   w e l l  
a b o v e   t h e  g r o u n d ,  as when c r o s s i n g  a v a l l e y  o r  when e i t h e r   s o u r c e  
or r e c e i v e r   i s   e l e v a t e d ,  t he  a m o u n t  o f   w i n d   a t t e n u a t i o n   w i l l   b e  
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r educed  due t o   t h e   w e a k e r   w i n d   g r a d i e n t s   a n d   t u r b u l e n c e   e n c o u n t e r e d  
a l o n g  t h i s   p a t h .   T h i s   w i l l  be t h e  c a s e   w i t h  p l a n t  n o i s e   p r o p a g a t e d  
i n t o  t h e   v a l l e y s  b e l o w ,  e s p e c i a l l y  f rom e l e v a t e d   s o u r c e s   l i k e  t h e  
s t a c k  a n d  t h e   e l e c t r o m a t i c   v a l v e s .  

I n   p r o p a g a t i n g  over uneven t e r r a i n ,   s o u n d   w a v e s   w i l l   e n c o u n t e r  
c o n s t a n t l y   f l u c t u a t i n g  w i n d   g r a d i e n t s .   T h i s   t o o   w i l l   h a v e  t h e  e f f e c t  
o f   i n t e r f e r i n g   w i t h  t h e  s t e a d y ,  upward s o u n d  d i f f r a c t i o n   t h a t  r e s u l t s  
i n   w i n d   a t t e n u a t i o n .  

I t  i s ,  t h e r e f o r e ,   c o n c l u d e d   t h a t ,   i n   g e n e r a l ,  w i n d  a t t e n u a t i o n  
a round  t h e  s i t e  a n d  e n v i r o n s   w i l l  be s i g n i f i c a n t l y   l e s s   t h a n   t h e  
f l a t   t e r r a i n   v a l u e s   o f   f r o m  1 0  t o  2 0  dBA.  E x a c t l y  how much l e s s  
c a n n o t  be d e t e r m i n e d .  

( b )  E q u  

Because  of  t h e  
work  in t h e  Ha 

ipmen t   Usage   Fac to r s  

somewhat  unique na ture  o f  much 
t C r e e k   P r o j e c t ,  a n d  t h e   l a c k  o 

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

s c h e d u l e s   a t   t h e  time o f   t h e   e n v i r o n m e n t a l   s t u d i e s ,  i t  h a s  been 
n e c e s s a r y  t o  make c o n s e r v a , t i v e   e s t i m a t e s   o f   t h e   d e g r e e s  t o  which 
many t y p e s  o f  c o n s t r u c t i o n ,   e q u i p m e n t   w i l l  be u s e d .   I n   g e n e r a l ,  
when no  o t h e r   i n f o r m a t i o n  was a v a i l a b l e ,   t h e  u s a g e  f a c t o r s  o f  such  
e q u i p m e n t   w e r e   s e t  a t  between 0 . 5  a n d  0 . 7 5  f o r  t h e   e n t i r e  d u r a t i o n  
o f   t h e   c o n s t r u c t i o n   p r o j e c t .   H o w e v e r ,   i t   i s   q u i t e   p o s s i b l e  t h a t  
some o f  t h i s   e q u i p m e n t  may s e e   o n l y . o c c a s i o n a 1   u s e   t h r o u g h o u t   t h e  
p r o j e c t   w h i l e  o the r  t y p e s  may be used i n t e n s i v e l y   d u r i n g  a p a r t i -  
c u l a r   c o n s t r u c t i o n ' p h a s e   a n d   t h e n   r e t i r e d .  

Each d o u b l i n g   o f  a m a c h i n e ' s  usage f a c t o r   c a u s e s   i t s   t i m e - a v e r a g e d  
n o i s e   l e v e l  t o  i n c r e a s e  by 3 d B .  Therefore ,  i f   i t   i s  conceded 
t h a t  t h e  a b o v e   c o n s e r v a t i v e   a p p r o a c h   c a n   o v e r e s t i m a t e   t h e   u s a g e  
f a c t o r   o f  a p a r t i c u l a r   p i e c e   o f   e q u i p m e n t  by two t o  f o u r   t i m e s ,  
t h e n   i t s   e f f e c t i v e   n o i s e   l e v e l   c a n   b e   o v e r e s t i m a t e d  by 3 t o  6 d B .  
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I f   t h e   p a r t i c u l a r   p i e c e   o f   e q u i p m e n t   h a p p e n s   t o  be one of  t h e  
n o i s i e s t  on t h e  j o b ,   t h i s   o v e r e s t i m a t e   c a n  be t r a n s f e r r e d ,   a l l  
o r   i n   p a r t ,  t o  t h e   t o t a l   n o i s e   l e v e l   p r e d i c t e d   f o r  t h e  c o n s t r u c t i o n  
p r o j e c t .  

A s h i f t   i n  YDNL o f  3 t o  6 d B  can be o f   s i g n i f i c a n c e  t o  t h e  noise  
r e c e p t o r s .   R e f e r r i n g   t o   F i g u r e  5-1  i t  i s  s e e n   t h a t  a 5 d B  i n -  
c r e a s e   i n   n o r m a l i z e d  Y D N L ,  w i t h i n   t h e  50 t o  70  d B  r a n g e ,   g e n e r a l l y  
s h i f t s   t h e  communi ty   r eac t ion  u p  t o  t h e  n e x t   l e v e l   o f   s e v e r i t y .  

I t   i s   c o n c l u d e d   t h a t  t h e  c o n s e r v a t i v e   e s t i m a t i o n   o f   c o n s t r u c t i o n  
e q u i p m e n t   u s a g e   f a c t o r s   c a n   p o t e n t i a l l y   c a u s e  a s i g n i f i c a n t   i n c r e a s e  
i n  t h e  p r e d i c t e d   i m p a c t   o f   c o n s t r u c t i o n   n o i s e  on '  n e i g h b o u r i n g  
c o m m u n i t i e s .  
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7 . 0  MITIGATION A N D  COMPENSATION 

7 . 1  MITIGATION OF PROJECT NOISE IMPACTS 

M i t i g a t i o n   o f   p r o j e c t   n o i s e   s h o u l d  be c o n s i d e r e d  when t h e   f o l l o w i n g  
c o n d i t i o n s   e x i s t  : 

1 .  when t h e   n o i s e   i m p a c t  i s  j u d g e d  t o  be s i g n i f i c a n t  
( i . e .   i m p a c t   s i g n i f i c a n c e   c a t e g o r y   i s   l o w ,   m o d e r a t e ,  h i g h  
or  e x t r e m e ) ,  

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

N o i s e   m i t i g a t i o n   m e a s u r e s   a r e  p r o p o s e d  be low f o r   t h e   c o n s t r u c t i o n  
a n d   o p e r a t i o n   o f  t h e  m i n e ,   p l a n t   a n d   o f f s i t e s .  

I n   o r d e r   f o r   t h e   p r o j e c t   n o i s e   i m p a c t s   p r e d i c t e d   i n   t h i s   r e p o r t  t o  
r e m a i n   v a l i d ,   a l l   e q u i p m e n t   m u s t   p r o d u c e   n o i s e   l e v e l s   e q u a l  t o  
o r   l e s s   t h a n   t h o s e   g i v e n   i n  A p p e n d i x  B or e l s e w h e r e   i n   t h e   r e p o r t .  
Those   p ieces   o f   equipment   which   wi l l  n o t  c o n t r i b u t e   s i g n i f i c a n t l y  
t o  t h e  n o i s e  impact  o f  t h e  p r o j e c t   h a v e  n o t  been d i s c u s s e d  i n  t h i s  
s e c t i o n .  However, t h e  u l t i m a t e   n o i s e   l e v e l s  o f  these i t e m s   s h o u l d  
n o t  be a l l o w e d  t o  exceed t h e  l e v e l s   g i v e n   i n   A p p e n d i x  B w i t h o u t  due 
c o n s i d e r a t i o n   b e i n g   g i v e n  t o  t h e  e f f e c t s  o f  such a change on  t h e  
o v e r a l l   n o i s e   i m p a c t .  
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( a )   M i t i g a t i o n   o f   C o n s t r u c t i o n   N o i s e  
I 

( i )   M o b i l e   C o n s t r u c t i o n   E q u i p m e n t  
E x t e r i o r   n o i s e   l e v e l   d a t a   s h o u l d   b e   o b t a i n e d   f o r   a l l   m o b i l e   e q u i p -  
m e n t   t o   b e   u s e d   i n   t h e   c o n s t r u c t i o n   o f   t h e   m i n e ,   p l a n t   a n d   o f f s i t e s .  

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

s h o u l d   n o t   e x c e e d   t h o s e   g i v e n   i n   A p p e n d i x  B w h e n   m e a s u r e d   u n d e r  
n o r m a l   o p e r a t i n g   l o a d   c o n d i t i o n s   a t  a d i s t a n c e   o f  1 5  m ( 5 0  f t . ) .  

II 

I 

* 

O n c e   s u i t a b l y   q u i e t   e q u i p m e n t   h a s   b e e n   s e l e c t e d ,   i t s   n o i s e   l e v e l s  
s h o u l d   b e   p r e v e n t e d   f r o m   i n c r e a s i n g   w i t h   t i m e   t h r o u g h  a r e g u l a r  - 
m a i n t e n a n c e   p r o g r a m .  A t  t h e   l a r g e   d i s t a n c e s   [ g r e a t e r   t h a n  900 m 
(3000  f t ) ]   t h a t   g e n e r a l l y  will e x i s t   b e t w e e n   c o n s t r u c t i o n   s i t e s   a n d  

human n o i s e   r e c e p t o r s   o t h e r   t h a n   c o n s t r u c t i o n   w o r k e r s ,   t h e   l o w -  
f r e q u e n c y   d i e s e l   e x h a u s t   n o i s e  will b e   t h e   m a j o r   c o n c e r n .   T h e r e f o r e ,  

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

m u f f l e r s ,   a s   w e l l   a s   o t h e r   e q u i p m e n t   d i s r e p a i r ,   c o u l d   b e   i d e n t i f i e d  - 
t h r o u g h   r e g u l a r   n o i s e   l e v e l   m e a s u r e m e n t s   a t  a s e t   d i s t a n c e   u n d e r  
s e t  1 o a d   c o n d i t i o n s .  

I) 

- 

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

t o  human r e c e p t o r s ,   t h e   n o i s e   f r o m   i d l i n g   e q u i p m e n t   c o u l d   b e c o m e  
s i g n i f i c a n t .   T h e r e f o r e ,  a p o l i c y   s h o u l d   b e   c o n s i d e r e d   o f   s h u t t i n g  
down a l l  e q u i p m e n t   w h e n   n o t   i n   a c t i v e   u s e .  - 

I 

It h a s   b e e n   a s s u m e d ,   e x c e p t   i n   t h e   c a s e   o f   t h e   N o r t h   V a l l e y  Dump- 
f i l l i n g   o p e r a t i o n ,   t h a t   c o n s t r u c t i o n  will b e   d o n e   o n l y   d u r i n g  a s i n g l e  

8 - h o u r   d a y   s h i f t .   A n y   s i g n i f i c a n t   e x t e n s i o n   o f   t h e s e   w o r k   h o u r s  
will i n v a l i d a t e   t h e   i m p a c t   a s s e s s m e n t .   N i g h t t i m e   o r   w e e k e n d   c o n -  

s t r u c t i o n   s h o u l d   g e n e r a l l y   b e   a v o i d e d .   T h e   V i l l a g e   o f   A s h c r o f t  
N o i s e   B y - L a w   N o .   2 8 0 ,   p r o h i b i t s   a n y   d i s t u r b i n g   c o n s t r u c t i o n   a c t i v i t i e s  I 

b e t w e e n   t h e   h o u r s  o f  9.00  P . M .  a n d   7 . 0 0  A . M .  w i t h o u t   t h e   w r i t t e n  
c o n s e n t   o f   t h e   V i l l a g e   C l e r k .   T h i s   b y - l a w   w o u l d   a p p l y   t o   t h e  
c o n s t r u c t i o n   o f   t h e   m a k e - u p   w a t e r   i n t a k e   a n d   b o o s t e r   p u m p i n g   s t a t i o n   1 .  

- 
I 

Harford.  Kennedy.  Wakefield Ltd. 
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( i i )   C o n s t r u c t i o n   B l a s t i n g   N o i s e   a n d   V i b r a t i o n  

C r i t e r i a   f o r   p e a k   n o i s e   l e v e l s   a n d   g r o u n d   v i b r a t i o n   l e v e l s   f r o m  
b l a s t i n g   o p e r a t i o n s   w e r e   g i v e n   i n   S e c t i o n s  5 . 2  f a n d  h r e s p e c t i v e l y .  
As t h e   d e t a i l s  o f  c o n s t r u c t i o n   b l a s t i n g   p r o g r a m s   a r e   n o t   y e t   k n o w n ,  

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

e s t i m a t e d .  

To a i d   i n   t h e   a t t a i n m e n t  o f  t h e   a b o v e - m e n t i o n e d   n o i s e   c r i t e r i o n ,  

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

v i b r a t i o n   l e v e l s   c a n   b e   c o n t r o l l e d   t h r o u g h   t h e   t y p e   a n d   s i z e   o f  
s u r f a c e   a n d   g r o u n d   c h a r g e s   u s e d .   W h e r e   b l a s t i n g   i s   t o   b e   d o n e   r l e a r  
r e s i d e n t i a l   a r e a s   s u c h   a s   a t   A s h c r o f t ,   t h e   b l a s t s   s h o u l d   b e   d e s i g n e d  
t o   m e e t   t h e   a b o v e   c r i t e r i a   a t   t h e   n e a r e s t   o c c u p i e d   d w e l l i n g   a n d  if 
a s e r i e s   o f   b l a s t s   a r e   p l a n n e d ,   t h e   n o i s e   a n d   v i b r a t i o n   l e v e l s  
s h o u l d   b e   m o n i t o r e d   t o   a s s u r e   c o m p l i a n c e .  

(iii) M i n e   C o n s t r u c t i o n   T r a n s f o r m e r s  

D u r i n g   m i n e   c o n s t r u c t i o n ,   t h e   n i g h t t i m e   p r o j e c t   n o i s e   l e v e l s   n e a r  
t h e   m i n e   m o u t h  will b e   c o n t r o l l e d   b y   t h e   t w o   c o n s t r u c t i o n   t r a n s f o r -  
m e r   w h i c h  will o p e r a t e   c o n t i n u o u s l y .   T h e   p u r e - t o n e   t r a n s f o r m e r  
n o i s e  will b e   a u d i b l e   o v e r   t h e   s o u t h w e s t   e n d   o f   B o n a p a r t e   R e s e r v e   1 .  
T h e r e f o r e ,  a n o i s e  b a r r i e r   s h o u l d   b e   p r o v i d e d   o n   t h e   n o r t h   s i d e  o f  

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

w a l l .   T h e   b a r r i e r   s h o u l d   p r o v i d e   a p p r o x i m a t e l y   1 0  dB a t t e n u a t i o n  
a t  t h e   f r e q u e n c y   o f   t h e   p u r e   t o n e .  

( i v )   P l a n t   S t e a m   L i n e   B l o w o u t s  

Steam l i n e   b l o w o u t s ,   p r i o r   t o   s t a r t - u p   o f   e a c h   g e n e r a t i n g   u n i t ,  wil 
p r o d u c e   d a n g e r o u s l y   h i g h   n o i s e   l e v e l s   f o r   u n p r o t e c t e d   w o r k e r s   n e a r  
t h e   p l a n t   [ 1 4 0  dBA a t  30 m ( 1 0 0  f t . ) ]  a n d  may c a u s e   s e v e r e   s t a r t l e  

t o  w i l d   a n i m a l s   a n d   c a t t l e   t o   t h e   e a s t  o f  t h e   p l a n t   [ l o 0  dBA a t  900 

( 3 0 0 0  f t . ) ] .  T h e r e f o r e ,   t h e   s t e a m   l i n e   o u t l e t s   s h o u l d   b e   f i t t e d ,  

1 

m 

d u r i n g   e a c h   b l o w o u t ,   w i t h  a s i l e n c e r   g i v i n g   a n   a t t e n u a t i o n   o f  2 5  dBA 

o r   m o r e .  
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( b )  M i t i g a t i o n   o f   O p e r a t i o n   N o i s e  

( i )  Mine O p e r a t i o n  

A .  Mobile   Mining  Equipment  

As w i t h   m o b i l e   c o n s t r u c t i o n   e q u i p m e n t ,   m o b i l e   m i n i n g   e q u i p m e n t  
s h o u l d  be s e l e c t e d   w h i c h   h a s   r a t e d  e x t e r i o r  n o i s e   l e v e l s   a t  1 5  m 
( 5 0  f t . )  w h i c h   a r e   e q u a l  t o  o r   l e s s   t h a n   t h o s e   g i v e n   i n   A p p e n d i x  B .  
T h e s e   r a t e d   n o i s e   l e v e l s   s h o u l d  be m a i n t a i n e d  t h r o u g h  r o u t i n e   m a i n -  
t e n a n c e ,   e s p e c i a l l y  o f  e x h a u s t   m u f f l e r s .  A r o u t i n e   n o i s e   m e a s u r e m e n t  
program  should  be e s t a b l i s h e d  t o  a i d   i n   i d e n t i f y i n g   m u f f l e r   d e t e r i o -  
r a t i o n  a n d  o t h e r  e q u i p m e n t   d i s r e p a i r .   M u f f l e r   m a i n t e n a n c e   i s   p a r -  
t i c u l a r l y   i m p o r t a n t  f o r  s c r a p e r s ,   t r u c k s   a n d  o t h e r  mobi le   equipment  
w h i c h   r e g u l a r l y   o p e r a t e   o u t s i d e  t h e  p i t .   T h i s   a l s o   a p p l i e s  t o  t h e  
mob i l e   c l ean -up   equ ipmen t  t o  be used a round  t h e  c o a l   s t o c k p i l e s .  

8. Coa l   S t ack ing  a n d  Rec la iming  

The  conveyors   and  bucket   wheels   of  t h e  c o a l   s t a c k i n g   a n d   r e c l a i m i n g  
sys t em a r e  n o t   i n h e r e n t l y   n o i s y ,   a l t h o u g h   t h e i r   n o i s e   i n c r e a s e s   s i g -  
n i f i c a n t l y  w i t h  s p e e d .   H o w e v e r ,   i f   n o t   p r o p e r l y   m a i n t a i n e d ,   t h e y  
c a n   g e n e r a t e   h i g h   l e v e l  a n d  v e r y   a n n o y i n g   s q u e a l s   a n d  w h i r r i n g  
s o u n d s .   A g a i n ,   n o i s e  a n d / o r  v i b r a t i o n   m e a s u r e m e n t s   c a n  prove t o  
be v a l u a b l e   p r e v e n t i v e   m a i n t e n a n c e  t o o l s .  

C .  P i t  B l a s t i n g  

S i n c e   p i t   b l a s t i n g  w i l l  be r e s t r i c t e d  t o  t h e  d a y t i m e ,   i t  w i l l  n o t  
h a v e   s i g n i f i c a n t   i m p a c t  on Bonapa r t e   Rese rve  1 or Hat Creek V a l l e y  
r e s i d e n t s .  I n  t h e  i n t e r e s t   o f   r e d u c i n g   p e a k   n o i s e   l e v e l s  i n  t h e  
p i t ,  t h e  g r a i n s / f t .  o f  t he   p r imer   co rd   can  be r e d u c e d  when f e a s i b l e  
a n d  the cord  can be cove red  w i t h  s a n d .  Under t h e  b l a s t i n g   c o n d i t i o n s  
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I 

a 

d e s c r i b e d   i n   S e c t i o n   4 . 3  b ( i i i )  A ,  t h e  Worker ' s   Compensa t ion  
B o a r d   L i m i t   f o r   i m p u l s i v e   n o i s e   o f  1 4 0  d B  peak  Linear  would  be  ex- 
ceeded   w i th in   approx ima te ly   450  m ( 1 5 0 0  f t . )  of t h e  b l a s t   c e n t r e .  
W o r k e r s   w i t h i n   t h i s   a r e a  w o u l d  b e   r e q u i r e d   t o  wear h e a r i n g  
p r o t e c t i o n .  

D .  Mine P u b l i c  Address System 

The   mine   pub l i c   add res s  a n d  s i g n a l   s y s t e m s ,   p a r t i c u l a r l y   t h o s e  
p o r t i o n s   n e a r  t h e  c o a l   p r e p a r a t i o n   a r e a ,   a r e  a p o t e n t i a l   s o u r c e  
o f  annoyance .  The n o i s e  l e v e l s  have   no t   been   p red ic t ed  b u t  
t hey  s h o u l d  n o t  exceed  t h e  c r i t e r i o n   e s t a b l i s h e d   i n  5 . 2  e .  

I n  o rder  t o  c o m p l y   w i t h   t h i s   c r i t e r i o n ,   t h e   d e s i g n  o f  these sys t ems  
s h o u l d   i n c o r p o r a t e   t h e   f o l l o w i n g :  

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

2 .  c o v e r a g e   o f   s p e a k e r s  s h o u l d  be c o n f i n e d  t o  t h e   a r e a s  
where i t  i s   n e e d e d  t h o u g h  s e l e c t i o n   o f   h i g h l y   d i r e c t . i o n  
s p e a k e r s  or t h e  u s e   o f   b a f f l e s .  

3 .  Use r ad io   communica t ion  a s  m u c h  a s   p o s s i b l e ;   e i t h e r  
one-way FM or  two-way V H F .  

( i i )  P l a n t  O p e r a t i o n  

A .  Induced   Dra f t   Fans  

P l a n t   o p e r a t i o n   n o i s e   l e v e l s   a t   t h e  n o r t h  end o f  Bonapa r t e   Rese rve  1 
w i l l  be dominated by i n d u c e d - d r a f t   f a n   n o i s e   f r o m   t h e   s t a c k ,   a s s u m -  
i n g   w o r s t   c a s e   f a n   s e l e c t i o n .  I f  a n y   o t h e r   o f   t h e   f o u r   f a n   m a n u f a c -  
t u r e r s   i s   s e l e c t e d   ( s e e   A p p e n d i x  B ) ,  the  p l a n t  n o i s e   a t   R e s e r v e  1 
would d r o p  a b o u t  5 d B  t o  Y D N L  3 5 - 4 0 ,   w h e r e   t h i s   l e v e l  w o u l d  be 
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m a i n t a i n e d   b y   p l a n t   w a l l   r a d i a t i o n .   T h e r e f o r e ,   f r o m   t h e   e n v i r o n m e n -  .Ir 

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

a r i l y  s i l e n c i n g ,   T h e   s e l e c t i o n   o f   q u i e t e r   i n d u c e d - d r a f t   f a n s   w o u l d  
a l s o   r e n d e r   t h e   p u r e - t o n e   c o m p o n e n t   o f   t h e i r   n o i s e   l a r g e l y   u n d e -  

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

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

5 dB d r o p   i n  YDNL. 

IL 

.- 

- 
B. F o r c e d - D r a f t   a n d   P r i m a r y - A i r   F a n s  = 

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

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

f a n s  will n o t   c o n t r i b u t e   s i g n i f i c a n t l y   t o   t h e   p l a n t   n o i s e   i n   t h e   H a t  
C r e e k   V a l l e y .   T h e y   c o u l d ,   h o w e v e r ,   c r e a t e   v e r y   h i g h   n o i s e   l e v e l s   i n  

t h e  p l a n t  y a r d  a n d   c a u s e  a s u b s t a n t i a l   a r e a  [4.0 km.* ( 1 . 6  s q .   m i l e s ) ] .  
t o   t h e   e a s t   o f   t h e   p l a n t   t o   b e   j u d g e d   i n c o m p a t i b l e   w i t h   c a t t l e   g r a z i n g  

( s e e   F i g u r e   6 - 1 2 a ) D e p e n d i n g   o n   t h e   m a k e   o f   f a n s   s e l e c t e d ,   t h e   W o r k e r ’ s  I 

C o m p e n s a t i o n   B o a r d   o f  B . C .  limit f o r   a n  8 h o u r   p e r   d a y   e x p o s u r e   t o  

s t e a d y   n o i s e   o f  90 dBA will b e   e x c e e d e d  u p  t o   a p p r o x i m a t e l y  38 m 
( 1 2 5   f t . )   f r o m   t h e   i n t a k e   l o u v e r s   t o   e a c h   f a n   r o o m .   W o r k e r s   e n t e r -  
i n g   t h i s   a r e a   w o u l d   h a v e   t o   w e a r   h e a r i n g   p r o t e c t i o n   o r   a l t e r n a t i v e l y  
a c c e s s   t o   t h e   a r e a   w o u l d   h a v e   t o   b e   r e s t r i c t e d .  

’L 

.I 

c 

T h e r e f o r e ,  i t  i s  r e c o m m e n d e d   t h a t   o n e   o f   t h e   q u i e t e r   f a n s   m a k e s   ( e . g .  = 
N o v e n k o   o r   S h e l d o n s * ,   s e e   A p p e n d i x  B )  b e   s e l e c t e d   o r   t h a t   t h e   i n t a k e  

l o u v r e s   b e   f i t t e d   w i t h   s i l e n c e r s   g i v i n g   a n   a t t e n u a t i o n   o f  1 0  t o  
1 5  dBA. 

I 

* N o t e   t h a t   a n y   p r o p r i e t a r y   p r o d u c t s   r e f e r r e d   t o   h e r e i n   a r e   d o n e  
s o  f o r   i l l u s t r a t i v e   p u r p o s e s   o n l y   a n d   n o t   f o r   e n d o r s e m e n t   t o   t h e  
e x c l u s i o n   o f   o t h e r   s u i t a b l e   p r o d u c t s .  
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C .  B o i l e r  House a n d  Turb ine   Hal l   Wal l s  

When ,  a s   d i s c u s s e d   i n   S e c t i o n   4 . 3  a ( i )  A ,  a r e v e r b e r a n t   n o i s e  
l e v e l   o f  9 5  dBA i s  assumed t h r o u g h o u t  t h e   b o i l e r  house a n d  t u r b i n e  
h a l l ,   a n d   t h e   t r a n s m i s s i o n   l o s s   o f   t h e   " b a s e "   w a l l   s e c t i o n   i s  
a p p l i e d ,   t h e  p l a n t  w a l l - r a d i a t e d   n o i s e   i s   s u c h   t h a t   t h e   r e d u c t i o n  
i n   o v e r a l l   p l a n t   n o i s e   a t   S o n a p a r t e   K e s e r v e  1 t o  be g a i n e d  by 
s e l e c t i n g   q u i e t e r   i n d u c e d - d r a f t   f a n s  ( o r  s i l e n c i n g  them) i s   l i m i t e d  
t o  5 t o  6 dBA. Any c h a n g e   i n  t h e  t r a n s m i s s i o n   l o s s   o f   t h e   w a l l s  a t  
l o w  f r e q u e n c i e s   ( 3 1 . 5  t o  1 2 5  H z . )  w i l l   d i r e c t l y   a f f e c t   t h e   p l a n t .  
n o i s e   l e v e l s   a t   R e s e r v e  1;if i n d u c e d - d r a f t   f a n   n o i s e   h a s   b e e n   s i g n i -  
f i c a n t l y   r e d u c e d  t h r o u g h  f a n   s e l e c t i o n  or s i l e n c i n g .  

Two proposed a l t e r n a t e  w a l l   s e c t i o n s  (Rober t son  Bu i ld ing   Sys t ems  
"Forma-Wall ' '  a n d  " N e w l i n e   P a n e l " ) ,   h a v e   b e e n   r e p o r t e d  t o  perfornl  
s l i g h t l y   b e t t e r  ( 2  d B )  t h a n  t h e  b a s e  w a l l   s e c t i o n  a t  1 2 5  Hz .  Based 
on mass l a w  ( 6  dB r e d u c t i o n   i n   t r a n s m i s s i o n  l o s s  w i t h   e a c h   h a l v i n g  
o f  frequency)extrapolation, t h i s  2 dB a d v a n t a g e   w i l l  be m a i n t a i n e d  
a t  63 a n d  3 1 . 5  Hz.  T h e r e f o r e ,   f r o m   t h e   s t a n d p o i n t   o f   e n v i r o n m e n t a l  
n o i s e   l e v e l s   a t   d i s t a n t   r e c e p t o r   l o c a t i o n s ,   t h e  t w o  a l t e r n a t e  w a l l  
s e c t i o n s   w o u l d   p e r f o r m  a s  well o r  s l i g h t l y   b e t t e r   t h a n  t h e  b a s e  
w a l l   s e c t i o n   ( s e e   A p p e n d i x  B ,  Table   B-8)* .  

A l t h o u g h  t h e   F o r m a - W a l l s '   t r a n s m i s s i o n  l o s s  a t  1 0 0 0  Hz.  i s  1 1  dB 

poorer  t h a n  t h a t   o f  t h e  base  w a l l  s e c t i o n ,  t he  o v e r a l l  n o i s e  
a t t e n u a t i o n   o f   t h e   p a n e l ,   i n  D B A ,  w i l l  n o t  be a f f e c t e d   s i n c e  t h e  l o w  
f r e q u e n c y   n o i s e   c o m p o n e n t s   w i l l  be dominan t .  

Another  way t o  r e d u c e   p l a n t   w a l l - r a d i a t e d   n o i s e   i s  t o  r e d u c e   t h e  
r e v e r b e r a n t   n o i s e   l e v e l s   i n s i d e  t he  b o i l e r   h o u s e  a n d  t u r b i n e   h a l l .  
This   can  be done t h r o u g h  n o i s e   c o n t r o l   o f   s p e c i f i c   m a c h i n e s   ( i . e .  
n o i s e   s o u r c e   c o n t r o l )  or  t h r o u g h  t h e   a d d i t i o n   o f   s o u n d   a b s o r p t i v e  
m a t e r i a l s  t o  t h e   i n t e r i o r   s u r f a c e s  o f  t h e   b u i l d i n g s .  The e x t e r i o r  
w a l l  o r  r o o f   s e c t i o n s   t h e m s e l v e s   c a n   p r o v i d e   a b s o r p t i o n   i f   t h e i r  
i n s u l a t i n g   m a t e r i a l   i s   p o r o u s   ( e . g .   f i b r e g l a s s  o r  m i n e r a l  w o o l )  
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a n d   t h e i r   i n t e r i o r   s t e e l   f a c i n g   s u i t a b l y   p e r f o r a t e d .   T h e   s o u n d  

t r a n s m i s s i o n   l o s s   o f   s u c h   w a l l   s e c t i o n s   a r e   c o m p a r a b l e   t o   t h o s e   o f  
s e c t i o n s   w i t h o u t   perforation^'^^. An o b v i o u s   s i d e - b e n e f i t   t o   s u c h  
t r e a t m e n t s  i s  a r e d u c t i o n   i n   p l a n t   w o r k e r   n o i s e   e x p o s u r e .  

D .  T r a n s f o r m e r s  

The 500 kV t r a n s f o r m e r s   a r e   t h e   t h i r d   m o s t   s i g n i f i c a n t   s o u r c e   o f  
c o n t i n u o u s   p l a n t   n o i s e   i n   t h e   H a t   C r e e k   V a l l e y .   R e d u c i n g   t h e i r  
n o i s e   l e v e l s   b e l o w   t h o s e   g i v e n   i n   T a b l e  6-6 o f   A p p e n d i x  B w o u l d  
n o t   h a v e  much e f f e c t  a t  d i s t a n t   r e c e p t o r   l o c a t i o n s   u n l e s s   b o t h   t h e  
i n d u c e d   d r a f t   f a n   a n d   t h e   b o i l e r   h o u s e   a n d   t u r b i n e   h a l l   w a l l   n o i s e  
l e v e l s   w e r e   r e d u c e d   s i g n i f i c a n t l y .   H o w e v e r ,   b e c a u s e   o f   t h e   p u r e  

t o n e   c o n t e n t   o f   t r a n s f o r m e r   n o i s e   a n d   b e c a u s e   a n y   i n c r e a s e   i n  
t r a n s f o r m e r   n o i s e   o f   m o r e   t h a n  1 o r  2 d B  a t  l o w   f r e q u e n c i e s  will 

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

t r a n s f o r m e r   n o i s e   l e v e l s   r e a c h i n g   t h e   e n v i r o n m e n t . * *   s h o u l d   n o t   b e  
a l l o w e d   t o   e x c e e d   t h o s e   o f   T a b l e  B - 6 .  

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

e x c l u s i o n   o f   o t h e r   s u i t a b l e   p r o d u c t s .  
** D i s t i n c t i o n   i s  made h e r e   b e t w e e n   t h e   n o i s e   l e v e l s   o f   t h e   u n t r e a t e d  

t r a n s f o r m e r s   a n d   t h o s e   o f   t r a n s f o r m e r s   w h i c h   a r e   e n c l o s e d   o r   o t h e r -  
w i s e   q u i e t e n e d .  
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E l e c t r o m a t i c  va 
a t  30 m (100  f t  
o f   h e a r i n g  dama 

E .  E l e c t r o m a t i c   V a l v e s  

l v e s   w i l l   p r o d u c e   v e r y   h i g h   n o i s e   l e v e l s   [ 1 2 8  dBA 
. ) ]  w i t h o u t   w a r n i n g .   T h e r e f o r e ,   t h e y   p r e s e n t   r i s k s  
g e   t o   p l a n t   w o r k e r s   a n d   o f   s e v e r e   s t a r t l e  t o  p l a n t  

worke r s   and   ne ighbour ing   an ima l s .  

The e d g e s   o f   t h e   b o i l e r   h o u s e   r o o f   w i l l   p r o v i d e  a c e r t a i n   a m o u n t  
o f   s h i e l d i n g  f o r  p e o p l e  o n  t h e   g r o u n d   n e a r   t h e   p l a n t .   H o w e v e r ,   i t  
i s   c o n c e i v a b l e   t h a t   p l a n t   c o n s t r u c t i o n   w o r k e r s   c o u l d   b e  on t h e   r o o f  
when t h e  v a l v e s   o f   a n   a l r e a d y   o p e r a t i n g   u n i t  o p e n .  P l a n t   w o r k e r s  
s h o u l d  t h e r e f o r e  be p r o t e c t e d   f r o m   s u c h   r i s k s  by s i l e n c i n g   t h e s e  
v a l v e s  ( 2 5  dBA o r   m o r e )   a n d / o r  t h r o u g h  t he   manda to ry   wea r ing   o f  
h e a r i n g   p r o t e c t i o n .   O n l y   s i l e n c i n g   w o u l d   a l l e v i a t e   a n i m a l   s t a r t l e .  

F.  C i r c u i t   B r e a k e r s  

I m p u l s i v e   n o i s e   l e v e l s   f r o m   t h e  500  K V  a i r - b l a s t   c i r c u i t   b r e a k e r s  
c a n n o t  be p r e d i c t e d   a c c u r a t e l y   a s   d a t a  was n o t  a v a i l a b l e   f r o m   t h e  
most p r o b a b l e   s u p p l i e r .   H o w e v e r ,   d a t a  o n  s i m i l a r   u n i t s  show t h a t ,  
i n  t h e  e x t r e m e ,   t h e s e   p e a k   l e v e l s   c o u l d   r e a c h   1 6 0  d B  L i n e a r  a t  
15 m ( 5 0  f t . ) .   T h e r e f o r e ,  t h e  Worker 's   Compensat ion  Board o f  B . C .  
l i m i t   f o r  a s i n g l e   e v e n t   e x p o s u r e  o f  140 d B  c o u l d  be exceeded  a . t  
u p  t o  150 m (500  f t . ) .  

The c i r c u i t  breakers 
p e a k   L i n e a r   a t   t h e  c 
u n p r o t e c t e d   w o r k e r s .  
t h i s   c o r r e s p o n d s  t o  

w h i c h   a r e   s e l e c t e d  s h o u l d  n o t  exceed  1 4 0  dB 
l o s e s t   p e r m i s s i b l e   a p p r o a c h   d i s t a n c e  o f  

S i n c e  two b r e a k e r s   u s u a l l y  t r i p  s i m u l t a n e o u s l y  
137  dB f rom a s i n g l e  u n i t .  T h e s e   l e v e l s   c a n  

be a c h i e v e d   e i t h e r  by r e s t r i c t i n g   a c c e s s  t o  a s u i t a b  
a r o u n d  t h e   s w i t c h y a r d ,  o r  by s e l e c t i n g   i n h e r e n t l y  q u  
( e . g .   i n e r t - g a s   t y p e )  or  f i t t i n g   t h e   n o i s i e r   t y p e  ( a  
d i s c h a r g e   s i l e n c e r s .  

l y  l a r g e   a r e a  
i e t e r   b r e a k e r s  
i r - b l a s t )   w i t h  
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G .  P l a n t   P u b l i c   A d d r e s s   S y s t e m  

T h e   P u b l i c   A d d r e s s   a n d   s i g n a l   s y s t e m s  a t  t h e   p l a n t  will n o t   p r e s e n t  a 
p r o b l e m   i n   t h e   H a t   C r e e k   V a l l e y ,   h o w e v e r ,   i n   t h e   i n t e r e s t   o f   m i n i -  

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

d i s t r i b u t e d   ( l o c a l i z e d )   s p e a k e r   s y s t e m   w i t h   h i g h l y   d i r e c t i o n a l  
s p e a k e r   a r r a y s   a n d   b y   u s i n g   p e r s o n a l i z e d   r a d i o   c o m m u n i c a t i , o n s   w e r e  
p o s s i b l e .  

( i i i )   O f f s i t e s   O p e r a t i o n  

A .  M a k e - u p   C o o l i n g   W a t e r   S u p p l y   B o o s t e r  Pump 

S t a t i o n s  

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

i n g  

s o f  
b o o s t e r   p u m p i n g   s t a t i o n   1 ,   t h e   o p e r a t i n g   n o i s e   i m p a c t   s i g n i f i c a n c e  
a t   t h e   B o n a p a r t e - T h o m p s o n   r e s i d e n t i a l   a r e a  will b e   c l a s s e d   a s   " H i g h "  
( s e e   T a b l e   6 - 1 1 ) .   T h e r e f o r e   q u i e t e r   f a n   s e l e c t i o n   a n d / o r   f a n   i n t a k e  
s i l e n c i n g   s h o u l d   b e   d o n e   t o   t h e   e x t e n t   o f   p r o v i d i n g  a 2 5  dBA r e d u c -  

t i o n .   T h e   i m p a c t   s i g n i f i c a n c e   w o u l d   t h e n   b e   r e d u c e d   t o   " I n s i g n i f i -  
c a n t "   a n d   t h e   s t a t i o n   t r a n s f o r m e r   n o i s e   w o u l d   b e c o m e   t h e   d o m i n a n t  
n o i s e   s o u r c e .   T h i s   t r a n s f o r m e r   n o i s e   w o u l d  still b e   q u i t e   n o t i c e -  
a b l e   o u t d o o r s   i n   t h e   r e s i d e n t i a l   a r e a   t o   t h e   n o r t h  s o  t h a t   e f f e c t i v e  
s h i e l d i n g   i n   t h e   f o r m   o f  a s t u b   w a l l   o r   s c r e e n   o n   t h e   n o r t h   s i d e   o f  
t h e   t r a n s f o r m e r   s h o u l d   b e   p r o v i d e d .   R o o f   t o p   e x h a u s t   f a n s   s h o u l d  
a l s o  b e   s e l e c t e d   w i t h   q u i e t   o p e r a t i o n   i n   m i n d .  

A t  p u m p i n g   s t a t i o n  2 ,  v e n t i l a t i o n   f a n   n o i s e   s h o u l d   a l s o   b e   c o n -  
t r o l l e d   t h r o u g h   s e l e c t i o n   a n d / o r   s i l e n c i n g   i n   o r d e r   t o   m i n i m i z e  

e n v i r o n m e n t a l   d e g r a d a t i o n .   T r a n s f o r m e r   n o i s e  will n o t   r e q u i r e  

a t t e n t i o n .  
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B .  Access  Road 

To l i m i t   a c c e s s  road  t r a f f i c  n o i s e  impact   (on  t h e  McClean  Lake 
I n d i a n  Reserve p r i m a r i l y ;   S e e  F igure  6 - 1 6 )  d u r i n g  p e a k   c o n s t r u c -  
t i o n   y e a r s ,  i t  s h o u l d  be a s s u r e d   t h a t   h e a v y   s u p p l y  t r u c k s  a r e   f i t t e d  
w i t h  s t o c k  or b e t t e r  e x h a u s t   s i l e n c e r s   a n d  t h a t  t h e s e  a r e  m a i n t a i n e d .  
R e s t r i c t i o n   o f   h e a v y  t r u c k i n g  t o   w e e k d a y s   w o u l d   l i k e l y   b e   b e n e f i c i a l .  

C .  A i r s t r i p  

A t ' A i r s t r i p  S i t e  A ,  o p e r a t i n g   n o i s e   w i l l   h a v e  no s i g n i f i c a n t   i m p a c t .  
A t  S i t e  C ,  t h e   n o i s e   i m p a c t   s i g n i f i c a n c e   w i l l   b e  " L o w "  (Tab le   6 -11 ]  
a s s u m i n g   o n l y   d a y t i m e   f l y i n g .   H o w e v e r ,   a t   S i t e  C ,  t h e   o v e r a l l   - i m p a c t ,  
a s   r e f l e c t e d  i n  annoyance ,  o f  l i g h t   a i r c r a f t   o p e r a t i o n s  may be  more 
s e v e r e   t h a n   i n d i c a t e d  by n o i s e   i m p a c t   c o n s i d e r a t i o n s   a l o n e .   F e e l i n g s  
o f   t r e p i d a t i o n   c o u l d   r e s u l t   b e c a u s e   o f   t h e   v e r y  low a l t i t u d e s  ai: which 
t h e  a i r c r a f t  would f l y   o v e r   t h e  b u i l d i n g s  ( p o s s i b l y   r e s i d e n c e s  among 
them) l o c a t e d   a p p r o x i m a t e l y  300 m ( 1 0 0 0   f t . )  west o f  S i t e  C .  The 
n o i s e   l e v e l s   a n d  t h e  o v e r a l l   i m p a c t   o f   t h e   a i r c r a f t   o p e r a t i o n s   c o u l d  
b e   r e d u c e d   s o m e w h a t   i f   t h e   a i r c r a f t s  were t o   o p e r a t e   a t   t h e i r  maximum 
g l i d e   s l o p e s .  A much more   subs t an t i a l   improvemen t   cou ld   be  made by 
r e l o c a t i n g   t h e   a i r s t r i p  s o  t h a t  i t s  approach   pa ths   do  n o t  p a s s   o v e r  
r e s i d e n c e s ,  a t  l e a s t  n o t  u n t i l  t h e  a i r c r a f t   w i l l   h a v e   a t t a i n e d   a n  
a l t i t u d e  o f  90 m ( 3 0 0  f t . )  o r  more. 
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D .  E q u i p m e n t   O f f l o a d i n g   F a c i l i t i e s  

I f  t h e  S p e n c e s   B r i d g e   s i t e   i s   s e l e c t e d ,   t h e   i m p a c t   o f   e q u i p m e n t  
t ruck ing   wou ld  be minimal   because   o f  t h e  e x i s t i n g  h i g h  n o i s e   l e v e l s  
from  Highway 1 and C P R  and C N R  m a i n l i n e s .  A t  t h e  o t h e r  two s i t e s ,  
p a r t i c u l a r l y   t h e  J & B Lumber s i t e  a t  A s h c r o f t ,   t h i s   t r u c k i n g   n o i s e  
w o u l d   c r e a t e   n o i s e   i m p a c t s .  A t  t h e  A s h c r o f t   s i t e ,  t h i s  i m p a c t  
w o u l d  be "Low" a s  i n d i c a t e d   i n   T a b l e  6 - 1 1 .  The i m p a c t   a t   K e l l y   L a k e  
has  n o t  b e e n   p r e d i c t e d ,  b u t  i t  w o u l d  l i k e l y  be o f  a l e v e l   s i m i l a r  
t o  t h a t  a t  A s h c r o f t .  The number o f   p e o p l e  exposed t o  t h e  n o i s e ,  
however ,   wou ld   l i ke ly  be c o n s i d e r a b l y   l e s s  a t  Kel ly   Lake.  

To m i n i m i z e   t h e   i m p a c t   o f  b o t h  t h e  t r u c k i n g   a n d  t h e  equ ipmen t  
o f f l o a d i n g   o p e r a t i o n   i t s e l f ,   a l l   t r u c k s ,   f o r k l i f t s  a n d  c r a n e s  s h o u l d  

be  equipped a n d  m a i n t a i n e d  w i t h  s t o c k  o r  b e t t e r  e x h a u s t  muff l e r s .  

To m a i n t a i n  t h e  v a l i d i t y   o f  t h e  p r e d i c t e d  n o i s e   i m p a c t ,   h i g h w a y  
t r u c k   n o i s e   l e v e l s   s h o u l d   a t  n o  t i m e   e x c e e d   t h o s e  g i v e n  f o r  
highway tru'cks in  Appendix B ,  i . e .  85 dBA a t  1 5  m ( 5 0  f t . )  E q u i p -  
ment should   be  s h u t  down when n o t   i n   a c t i v e   u s e .  

The t r u c k i n g   r o u t e  t h r o u g h  n e i g h b o u r i n g   c o m m u n i t i e s   s h o u l d  be 
s e l e c t e d   i n   c o n f e r e n c e   w i t h   l o c a l   o f f i c i a l s  t o  a v o i d ,   a s  much a s  
p o s s i b l e ,   r e s i d e n t i a l   a r e a s ,  s c h o o l s  a n d  h o s p i t a l s ,   p a r t i c u l a r l y  
i f  t h e  a d j a c e n t  r o a d  has  a n  u p g r a d e   i n  t h e  d i r e c t i o n   w h i c h  the  
l o a d e d   t r u c k s   w i l l  be t r a v e l l i n g .  
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7 . 2  COMPENSATION F O R  PROJECT  NOISE IMPACTS 

I n   s i t u a t i o n s   w h e r e   p r o j e c t   n o i s e   i m p a c t   c a n n o t   b e  
r educed  t o  i n s i g n i f i c a n t   l e v e l s  t h r o u g h  m i t i g a t i v e   a c t i o n s ,  
compensa t ion   shou ld  be c o n s i d e r e d .  The a r e a s   i n   w h i c h   t h i s  
s i t u a t i o n   c o u l d   e x i s t   a r e   t h e   B o n a p a r t e   I n d i a n   R e s e r v e  No. 1 
and t h e  H a t   C r e e k   V a l l e y   r a n c h i n g   r e g i o n .   I t   i s  n o t  c o n s i d e r e d  
tha t   compensa t ion   wou ld  be p a y a b l e  t o  persons  exposed  only  tem- 
p o r a r i l y  t o  s i g n i f i c a n t   n o i s e   l e v e l s   s u c h   a s   n e a r   t h e  Thompson 
R i v e r   i n t a k e   f o r   t h e   m a k e - u p   c o o l i n g   w a t e r   s y s t e m .  

Two b a s i c   c a t e g o r i e s   o f   n o i s e   i m p a c t   h a v e   b e e n   d i s c u s s e d  
t h r o u g h o u t   t h i s  r epor t .  They a r e  : 

1 .  Where p r o j e c t   n o i s e   l e v e l s   a r e   i n c o m p a t i b l e   w i t h   t h e  
bes t  use ( g e n e r a l l y   t a k e n   a s  t he  p r e s e n t  use) o f  t h e  
l a n d .  The l i m i t s  f o r  c o m p a t i b l e   l a n d   u s e   w e r e   e s t a b l i s h e d  
i n   S e c t i o n  5 . 0  as YDNL 55 a n d  6 5  f o r   r e s i d e n t i a l  and 
c a t t l e   g r a z i n g  l a n d s  r e s p e c t i v e l y ,   a n d  L ( 2 4 )  7 0  f o r  
a g r i c u l t u r a l   l a n d s .  

eq 

2 .  Where t h e  p r o j e c t   c a u s e s  a n  i n c r e a s e   i n   e n v i r o n m e n t a l  
n o i s e   l e v e l s  b u t  t h e   i n c r e a s e d  l e v e l s  a r e  s t i l l  com- 
p a t i b l e  w i t h  t h e   b e s t  l a n d  use. 

I n   t h e   f i r s t   c a s e   t h e  owner o f   t h e   i m p a c t e d  l a n d  has  
e i t h e r  t o  s e l l  or t r ade  h i s  l a n d  t o  B . C .  Hydro o r  t o  s t a y  o n  
t h e   l a n d   a n d  o p e r a t e  i t  a t  l e s s   t h a n   i t s   b e s t   l a n d   u s e .  

I f  B . C .  H y d r o   p u r c h a s e s   t h e   p r o p e r t y   t h e n   t h e   d i f f e r e n c e  
between t h e  p u r c h a s e   p r i c e  a n d  t h e   f a i r   m a r k e t - v a l u e   ( i f  a 
p o s i t i v e   f i g u r e )   c o u l d   b e   c o n s i d e r e d  t o  be compensa t ion  f o r  
hav ing  t o  move o r ,  i n   t h e  case o f  t h e  owner l e a s i n g   b a c k   t h e  
p r o p e r t y ,  f o r  t h e  l o s s  o f   owner sh ip  a n d  s u b s e q u e n t   e x p o s u r e  to 
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t o   p r o j e c t   i m p a c t s ,   n o i s e   a s   w e l l  a s  a n y   o t h e r s .   T h e r e   i s  a 

p r e c e d e n t ,   i n   t h e   c r e a t i o n   o f   b u f f e r   z o n e s   a r o u n d   m a j o r   a i r p o r t s ,  

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

P r o p e r t i e s   a t   w h i c h   t h e   p r o j e c t   o p e r a t i o n   n o i s e   l e v e l s   a r e   e x p e c t e d  
t o   b e   i n c o m p a t i b l e   w i t h   b e s t   l a n d   u s e   a n d   a t   w h i c h   n o i s e   c o u l d   b e  

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

H a t   C r e e k   V a l l e y   p r o p e r t i e s   o f   E d   L e h m a n ,  M. S u a l t e   a n d   I k e  
L e h m a n ,   a n d   t h e   s o u t h w e s t   c o r n e r   o f   t h e   B o n a p a r t e   R e s e r v e  1 

( s e e   F i g u r e   6 - 1 2 ) .  A c a s h   s e t t l e m e n t   a p p r o a c h   t o   c o m p e n s a t i o n  
m i g h t   b e   m o r e   a p p l i c a b l e   t o   t h e   H a t   C r e e k   V a l l e y   r a n c h   p r o p e r t i e s  

w h i l e   i m p a c t e d   I n d i a n   L a n d s   m i g h t   b e   m o r e   a m e n a b l e   t o   r e p l a c e m e n t  
i n   k i n d   ( i . e .  a l a n d   e x c h a n g e ) .  

I f  t h e   o w n e r   d o e s   n o t   s e l l   a n d   r e m a i n s   o n   t h e   l a n d ,  

he c o u l d  b e   c o n s i d e r e d   e l i g i b l e  f o r  c o m p e n s a t i o n  f o r  h i s  e x -  
p o s u r e   t o   p r o j e c t   n o i s e   a n d   o t h e r   i m p a c t s ,   b u t   n o  firm b a s i s  

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

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

p u r c h a s e   o f   i m p a c t e d   l a n d s   s o l e l y   o n   t h e   b a s i s   o f   t h e   d e g r a d a t i o n  
o f   t h e   a c o u s t i c   e n v i r o n m e n t .   H o w e v e r ,   t h i s   d o e s   n o t  mean t h a t  
n o   c o m p e n s a t i o n  i s  w a r r a n t e d ,   s i n c e ,   a s   d i s c u s s e d   i n   S e c t i o n  5 . 0 ,  

a n o i s e   i n t r u d i n g   i n t o  a r e s i d e n t i a l   a r e a   c a n   h a v e   s i g n i f i c a n t  
i m p a c t   t h r o u g h   t h e   c r e a t i o n   o f   a n n o y a n c e   w i t h o u t   i t s   e x c e e d i n g  
l e v e l s   c o n s i d e r e d   d e t r e m e n t a l   t o   p u b l i c   h e a l t h   a n d   w e l f a r e .  Al- 
t e r n a t e l y ,  B . C .  H y d r o  may f e e l   t h a t   p u r c h a s i n g   i s   j u s t i f i e d  

i n   l i g h t   o f   t h e   t o t a l   i m p a c t   o f   t h e   p r o j e c t   o n   t h e   p r o p e r t i e s  

7 - 1 4  Harford. Kennedy, Wakefield Ltd. 



c o n c e r n e d .   P r o p e r t i e s   w h i c h  will l i k e l y   f a l l   i n t o   t h i s   s e c o n d  
c a t e g o r y   a r e   t h e   H a t   C r e e k   V a l l e y   r a n c h e s  o f  A .  P a r k e ,  D. R i d l a r  

( B a l d w i n ) ,  A .  P o c o c k   a n d  G .  P a r k e ,   a n d   t h e   m a j o r i t y   o f   B o n a p a r t e  

R e s e r v e  1 ( s h o w n   n o n - h a c h u r e d   i n   F i g u r e  6 - 1 2 ) .  W i t h   p r a c t i c a l  

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

B o n a p a r t e   R i v e r   c o n f l u e n c e  will b e   a t   t h e   i n s i g n i f i c a n t   l e v e l  

a n d   h e n c e   c o m p e n s a t  

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

i o n  will n o t   l i k e l y   h a v e   t o   b e   c o n s i d e r e d .  

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

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

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

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

Append  
p r o j e c t   c o s t s  
a b o v e .   T h e s e  
W a k e f i e l d   L t d .  

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

g u i d e l i n e s   w e r e   d r a w n   j o i n t l y   b y   H a r f o r d ,  
a n d   S t r o n g   H a l l  & A s s o c i a t e s .  

t o f  
i s c u s s e d  

Kenneldy , 

7 .3  EFFECTS OF PROJECT N O I S E  MIT IGATION ON IMPACT  SIGNIFICANCE 

Some o f   t h e   p r o j e c t   n o i s e   m i t i g a t i o n   m e a s u r e s   r e c o m m e n d e d  
i n   S e c t i o n  7 .1  w o u l d   r e s u l t   i n  a d o w n w a r d   s h i f t   i n   o v e r a l l   i m p a c t  
s i g n i f i c a n c e   c a t e g o r y ,   w h i l e   o t h e r s   w o u l d   s i m p l y   r e d u c e   t h e  
d e g r e e   o f   e n v i r o n m e n t a l   d e g r a d a t i o n   c a u s e d  by t h e   p r o j e c t .   T h o s e  
m i t i g a t i v e   m e a s u r e s   f o r   w h i c h   q u a n t i t a t i v e   n o i s e   r e d u c t i o n s  ca,n 
b e   i d e n t i f i e d ,   a r e   l i s t e d  i n  T a b l e  7 - 1  a l o n g   w i t h   t h e   " w i t h   a n d  
w i t h o u t  - m i t i g a t i o n "   i m p a c t   s i g n i f i c a n c e   c a t e g o r i e s   w h e r e   t h e s e  
c a n   b e   e s t a b l i s h e d .  
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4 i  ,le Cons- 
truc-cion 

Barr ier  on 

Transformers 
North s ide 

3uoster Pump- Ventilation 
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EDUCTION" 
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nsformer 

RECEPTUR LOCATION 
~ 

Bonaparte Indian 
Reserve 1 (North 
end only) 

Trachyte  Hills 
east   of  p l a n t  
(Grazing) 

Plant  yard and 
Grazing  land t o  
eas t  of plant  

P l a n t  yard and 
Grazing  land t o  
eas t  of p l a n t .  

Bonaparte 
Reserve 1 
(Southern boundar: 

Residential Area 
a t  Confluence  of 
Bonaparte and 
Thompson Rivers 

OVERALL IMPACT 
SIGNIFICANCE 

High 

COMMENTS 

Benefits  only  areas where 

tion  of  pure  tone makes noise 
p l a n t  noise  dominates. Reduc- 

less  annoying. 

Area where YDNL exceeds 65 i s  
reduced to   essent ia l ly   wi th in  
the plant  boundaries. 

Plant  workers  protected  against 

w i ld l i f e   s t a r t l e   e f f ec t s   l a rge l :  
hearing damage and c a t t l e  and 

reduced. (With si lencing  only) 

Plant  workers  protected  against 

duced. Ca t t l e  and wi ld l i f e  
hearing damage  and s t a r t l e   r e -  

s t a r t l e  reduced. 

Without b a r r i e r ,  pure tone nois1 
would be audible a t  night. Wit1 
b a r r i e r ,   i t  would be inaudible.  

Fan and transformer noise would 
s t i l l  be audible  during  quiet  
periods  (e.g. between t r a i n  
events,  low winds) b u t  impact 
wil l  be in s ign i f i can t .  

*Noise  reductions  refer  ei ther  to the A-weighted sound level ( A ) ,  or t o  the level  in  the 
controll ing  octave band a t  the  receptor  location. 
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T e l e p h o n e   C o n v e r s a t i o n   w i t h   G o r d o n   W r i g h t ,   S u p e r i n t e n d e n t  
K a m l o o p s   D i s t r i c t ,  C . N . R .  i n  May,   1978.  

5 .  W o r k i n g   G r o u p   6 9 ,   C o m m i t t e e  on  H e a r i n g ,   B i o a c o u s t i c s   a n d  
B i o m e c h a n i c s ,   A s s e m b l y   o f   B e h a v i o u r a l   a n d   S o c i a l   S c i e n c e s ,  
N a t i o n a l   R e s e a r c h   C o u n c i l .   1 9 7 1 .   G u i d e l i n e s   f o r   p r e p a r i n g  

o f   S c i e n c e s .   ( W a s h i n g t o n ,   D . C . )  
e n v i r o n m e n t a l   i m p a c t   s t a t e m e n t s   o n   n o i s e .   N a t i o n a l   A c a d e m y  

6 .   S t r o n g   H a l l   a n d   A s s o c i a t e s .   H a t   C r e e k   P r o j e c t   R e s o u r c e  
I n v e n t o r y   R e p o r t .   p .   3 . 1 - 1 6  

7 .   I b i d .  

8.  I b i d .  

9.. U . S .  E n v i r o n m e n t a l   P r o t e c t i o n   A g e n c y .   1 9 7 1 .   P a g e   1 2   o f   R e p o r t  
o n   n o i s e   f r o m  c o n s t r u c t i o n   e q u i p m e n t  a n d   o p e r a t i o n s ,   b u i l d i n g  
e q u i p m e n t   a n d  home a p p l i a n c e s .   N T I D  3 0 0 . 1 .   ( W a s h i n g t o n ,   D . C . )  

1 0 .  I n t e g - E b a s c o  Company.  1 9 7 7 .  R e p o r t  o n  B . C .  H y d r o  a n d  P o w e r  
A u t h o r i t y   H a t   C r e e k   P r o j e c t ,   S e c t i o n   3 .   P o w e r   P l a n t   D e s c r i p t i o n ,  
R e v i s i o n  F .  ( V a n c o u v e r ,   B . C . )   7 0  pp. 

11 .  6.C’. H y d r o   a n d   P o w e r   A u t h o r i t y ,   T h e r m a l   D i v i s i o n ,   M i n i n g   D e p a r t -  
m e n t .   1 9 7 7 .   R e p o r t   o n   H a t   C r e e k   M i n i n g   P r o j e c t   E n g i n e e r i n g  
D e s c r i p t i o n   f o r   E n v i r o n m e n t a l   R e p o r t .   ( V a n c o u v e r ,   B . C . )  59   pp .  

12.. U . S .  E n v i r o n m e n t a l   P r o t e c t i o n   A g e n c y .   1 9 7 5 .   P a g e s   1 0 - 3   t o  
1 0 - 6   o f   r e p o r t   o n   n o i s e   e m i s s i o n   s t a n d a r d s   f o r   c o n s t r u c t i o n  
e q u i p m e n t .  E P A  5 5 0 / 9 - 7 6 - 0 0 4 .   ( W a s h i n g t o n ,   D . C . )  

1 3 .   S m i t h ,  D . G . ,  G.F. B a t t e l ,  S . M .  D o u c e t t e ,   a n d   T . F .   L a v e r y .   1 9 7 6 .  

D o c u m e n t   P - 5 0 7 4 - 6 1 0 .   C l i m a t o l o g y   o f   t h e   H a t   C r e e k   V a l l e y   R e g i o n .  
P a g e s   4 - 1 9   t o   4 - 2 7  o f  E n v i r o n m e n t a l   R e s e a r c h   a n d   T e c h n o l o g y   I n c .  

( C o n c o r d ,   M a s s . )  

Harford,  Kennedv,  Wakefield Lid. 



1 4 .  

1 5 .  

1 6 .  

1 7 .  
1 8 .  

1 9 .  
20.  

21 .  

22.  

23.  

24 .  

24a.  

24b .  

S o c i e t y   o f   A u t o m o t i v e   E n g i n e e r s ,   C o m m i t t e e   A - 2 1 .   1 9 7 5 .  
S t a n d a r d   V a l u e s   o f   A t m o s p h e r i c   A b s o r p t i o n   a s  a F u n c t i o n   o f  
T e m p e r a t u r e   a n d   H u m i d i t y .  A R P  8 6 6 A   ( W a r r e n d a l e ,   P a . )   3 7 7   p p .  

M e t h o d   f o r   c a l c u l a t i n g   t h e   A t t e n u a t i o n   o f   A i r c r a f t   G r o u n d  
S o c i e t y   o f   A u t o m o t i v e   E n g i n e e r s ,   C o m m i t t e e   A - 2 1 .   1 9 6 6 .  

A I R  9 2 3 .  (New Y o r k ,   N . Y . )   2 9   p p .  
t o   G r o u n d   N o i s e   P r o p a g a t i o n   D u r i n g   T a k e o f f   a n d   L a n d i n g .  

S m i t h ,  D . G . ,  G.F. B a t t e l ,  S . M .  D o u c e t t e ,   a n d   T . F .   L a v e r y .  
1976.Pages 4 - 1 9   t o  4 - 27 o f   E n v i r o n m e n t a l   R e s e a r c h   a n d  
T e c h n o l o g y   I n c .   D o c u m e n t   P - 5 0 7 4 - 6 1 0 .   C l i m a t o l o g y   o f   t h e  
H a t  C r e e k   V a l l e y   R e g i o n .   ( C o n c o r d ,   M a s s . )  

I b i d .  
U l r i c h ,  K. a n d   L . L .   B e r a n e k .   1 9 7 1 .   S o u n d   P r o p a g a t i o n   O u t -  
d o o r s .   C h a p t e r  7 i n   L . L .   B e r a n e k ,   e d .   N o i s e   a n d   V i b r a t i o n  
C o n t r o l .   M c G r a w - H i l l   B o o k   C o m p a n y ,  New Y o r k .  

U . S .  EPA.  " N o i s e   E m i s s i o n   S t a n d a r d s "   p a g e s   1 0 - 3   t o   1 0 - 6 .  
P e r s o n a l   C o m m u n i c a t i o n .   H a r f o r d ,   K e n n e d y ,   W a k e f i e l d   L t d .  
L e t t e r   d a t e d   F e b r u a r y  6 ,  1 9 7 8 ,  C.W. W a k e f i e l d   t o  J.C. 
E d w a r d s   o f  B . C .  H y d r o .  
H . A .  S i m o n s   ( I n t e r n a t i o n a l )   L t d .   1 9 7 7 .   P a g e  9 o f   R e p o r t  
4142A t o  B . C .  H y d r o   o n   s i n g l e   s t a t u s   c o n s t r u c t i o n   c a m p s  
( V a n c o u v e r ,   B . C . )  
P e r s o n a l   C o m m u n i c a t i o n .   S a n d w e l l   a n d   C o .   L t d .   L e t t e r   d a t e d  
S e p t e m b e r   2 9 ,   1 9 7 7 ,  B . R .  M c C o n a c h y   t o  C . K .  Harman o f  B . C .  
H y d r o .  
P e r s o n a l   C o m m u n i c a t i o n .   H a r f o r d ,   K e n n e d y ,   W a k e f i e l d   L t d .  
L e t t e r   d a t e d   F e b r u a r y   2 0 ,   1 9 7 8 ,  C . W .  W a k e f i e l d   t o  J.G. 
A l e s i   o f  ESCLEC. 

C e n t r a l   M o r t g a g e   a n d   H o u s i n g   C o r p o r a t i o n ,   A r c h i t e c t u r e   a n d  

G r o u p .   1 9 7 6 .  New H o u s i n g   a n d   R o a d   a n d   R a i l   N o i s e ,  D r a f t  
P l a n n i n g   C o m p o n e n t   o f   P r o f e s s i o n a l   S t a n d a r d s   a n d   S e r v i c e s  

2 .   ( O t t a w a ,   O n t . )  8 5  p p .  
T e p l i t z k y ,  A.M.  1 9 7 6 .   C o m m u n i t y   N o i s e   E m i s s i o n s   f r o m  
E n c l o s e d   E l e c t r i c   P o w e r   P l a n t s .   N o i s e   C o n t r o l   E n g i n e e r i n g .  

M e e t i n g ,  May 1 8 ,   1 9 7 8 .  H .  K a s p i   t o  C .  W .  W a k e f i e l d   o f  
P e r s o n a l   C o m m u n i c a t i o n .   E b a s c o   ( E n v i r o s p h e r e ) .  

H a r f o r d ,   K e n n e d y ,   W a k e f i e l d   L t d .  

6 ( 1 ) : 4 - 9 .  

2 5 .  T e p l i t z k y ,  A . M .  1 9 7 6 .   C o m m u n i t y   N o i s e   E m i s s i o n s .  

2 6 .   I n t e g - E b a s c o   C o m p a n y .  Memo d a t e d  May 2 6 ,  1 9 7 8 .  P . R .  G u r n e y  
t o  J.G. A l e s i   o f  ESCLEC. 

2 6 a .   V e r ,   I . L .   a n d  C.I. H o l m e r .   1 9 7 1 .   I n t e r a c t i o n   o f   S o u n d  
Waves w i t h   S o l i d   S t r u c t u r e .   C h a p t e r  1 1  i n  L . L .   B e r a n e k ,  
e d .   N o i s e   a n d   V i b r a t i o n   C o n t r o l   M c G r a w - H i l l ,  New Y o r k ,  
p .   2 8 3 .  

Harford. Kennedy, Wakefield Ltd. 



27.  

28. 
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3 0 .  

3 1 .  

3 1  a 

32.  

3 3 .  

3 4 .  

3 5 .  

3 6 .  

3 7 .  

3 8 .  

3 9 .  

I n t e g - E b a s c o   C o m p a n y .   1 9 7 7 .   H a t   C r e e k   P r o j e c t   P o w e r   P l a n t  
C o n c e p t u a l   D e s i g n   R e p q r t  - A p p e n d i x  A ,  P r o j e c t   S p e c i f i c a t : o n  
a n d   S c h e d u l e s .   p .   A . 8 - 5  

P e r s o n a l   C o m m u n c a t i o n .   B a b c o x  & W i l c o x   C a n a d a   L t d .   L e t t e r  
d a t e d   N o v e m b e r   3 ,   1 9 7 7 ,   N . L .   J e p p e s e n   t o  C . W .  W a k e f i e l d  o f  
H a r f o r d ,   K e n n e d y ,   W d k e f i e l d   L t d .  

Graham, J.B. 1 9 7 2 .  How t o   E s t i m a t e   F a n   N o i s e .   S o u n d   a n d  
V i b r a t i o n   M a g a z i n e .  6 ( 5 ) :  2 4 - 2 8 .  

P e r s o n a l   C o m m u n i c a t i o n .   H a r f o r d ,   K e n n e d y ,   W a k e f i e l d   L t d .  

o f  B . C .  H y d r o .  
L e t t e r   d a t e d   P e c e m b e r   1 9 ,   1 9 7 7 ,  C . W .  W a k e f i e l d   t o  J.C. E d w a r d s  

d a t e d   N o v e m b e r   2 4 ,   1 9 7 7 ,  R . D .  M e r e r   t o  C . W .  W a k e f i e l d   o f   t l a r f o r d ,  
P e r s o n a l   C o m m u n i c a t i o n .   I n t e g - E b a s c o   J o i n t   V e n t u r e .   L e t t : e r  

K e n n e d y ,   W a k e f i e l d   L E A .  

S k u d r z y k ,  E. 1 9 7 1 .   T h e   F o u n d a t i o n s  @ f  A c o u s t i c s .   S p r i n g e r -  
V e r l a g ,  New Y o r k .   p .  400.  

P e r s o n a l   C o m m u n i c a t i o n ,   I n t e g - E b a s c o   J o i n t   V e n t u r e .  Memo 
d a t e d   V a y   2 6 ,   1 9 7 7 ,  P . R .  G u r n e y   t o  3.G. A l e s i   o f  ESCLEC. 

i r p l i t z k y ,  A . M .  1 9 7 7 .   E s t i m a t i n g   C o o l i n g   t o w e r   s o u n d   e m i s s i o n  
L e v e l s .   P o w e r   E n g i n e e r i n g .   S e p t e m b e r   5 8 - 6 1  

P e r s o n a l   C o m m u n i c a t i c n .   H a r f o r d ,   K e n n e d y ,   d a k e f i e l d  
L e t t e r   d a t e d  May 1 3 ,   1 9 7 7 ,  n .S .  ( e n n e d y   t o  J . C .  A l e s .  

I b i d .  

P e r s o n a l   C o m m u n i c a t i o n .   H a r f o r d ,   K e n n e d y ,   N a k e f i e l d  
L e t t e r   d a t e d   D e c e m b e r   1 9 ,   1 9 7 7 ,  S . W .  W a k e f i e l d   t o  J .  
o f  B . C .  H y d r o .  

L t d .  
o f  ESCLEC. 

L t d .  
. E d w a r d s  

Graham, J . B .  1 9 7 2 .  How t o  E s t i m a t e   F a n   N o i s e .   S o u n d   a n d  
V i b r a t i o n   M a g a z i n e .  6 ( 5 ) :  2 4 - 2 8 .  

P e r s o n a l   C o m m u n i c a t i o n .   H a r f o r d ,   K e n n e d y ,   W a k e f i e l d   L t d .  
L e t t e r   d a t e d  May  13 ,   1977,  D . S .  K e n n e d y   t o  J.G. A l e s i   o f  
ESCLEC. 

W o r k i n g   G r o u p   6 9 ,   C o m m i t t e e   o n   H e a r i n g ,   B i o a c o u s t i c s   a n d  
B i o m e c h a n i c s ,   A s s e m b l y   o f   B e h a v i o r a l   a n d   S o c i a l   S c i e n c e s ,  

e n v i r o n m e n t a l   i m p a c t   s t a t e m e n t s   o n   n o i s e .   N a t i o n a l   A c a d e m y  
N a t i o n a l   R e s e a r c h   C o u n c i  1 . 1 9 7 7 .   G u i d e 1  i n e s -   f o r   p r e p a r i n g  

o f   S c i e n c e s .   ( W a s h i n g t o n ,   D . C . )  

Harford. Kennedy,  Wakefield Lid 



40.  

41. 

42. 

43. 

44. 

45 .  

46 .  

47.  

4d.  

49 .  

5 0 .  

51 .  

5 2 .  

5 3 .  

P e r s o n a l   C o m m u n i c a t i o n .   I n t e g - E b a s c o .  Memo d a t e d  May 3 0 ,  
1 9 7 7 ,  P . R .  G u r n e y   t o   J . G .   A l e s i   o f  ESCLEC. . 

Personal   Communica t ion .  ESCLEC. L e t t e r   d a t e d  May 1 7 ,   1 9 7 7 ,  
J .G .   A les i  t o  K . O .  H a r f o r d  o f  Har fo rd ,   Kennedy ,   Wakef i e ld  L t d .  

A n d e r s o n ,  R . E .  1973.  Blowdown N o i s e - A n a l y s i s   a n d   C o n t r o l .  

o f  Amer ica .  A p r i l ,  1973.  
P a p e r   p r e s e n t e d   a t   t h e   8 5 t h   m e e t i n g  o f  t h e  A c o u s t i c a l   S o c i e t y  

Pe r sona l   Communica t ion .  H a r f o r d ,  Kennedy,   Wakef ie ld  L t d .  

o f  B . C .  Hydro. 
Le t t e r  dated  December  19.   1977,  C . W .  Wakef i e ld   t o   J .C .   Edwards  

Personal   Communica t ion .  ESCLEC. T e l e p h o n e   C o n v e r s a t i o n   d u r i n g  
March 1 9 7 8 ,   J . G .   A l e s i   t o  C . W .  Wakef i e ld   o f   Har fo rd ,   Kennedy ,  - 
W a k e f i e l d  L t d .  

.Ir 

Persona l   Communica t ion .   In t eg -Ebasco .  Memo d a t e d  May 3 ,  1977 ,  
P . R .  Gurney t o  J.G. A les i  o f  ESCLEC. 

Musa, R .S .  a n d   F i s c h e r ,  W . H .  1 9 7 2 .  Measurement o f  power c i r c u i t  
b reake r   no i se .   Pape r   r ecommended  f o r  p r e s e n t a t i o n  a t  I E E E  Power 
E n g i n e e r i n g   S o c i e t y  Summer M e e t i n g ,   J u l y ,   1 9 7 2 .  C72 446-3. 5 P P .  

P e r s o n a l   C o m m u n i c a t i o n ,   H a r f o r d ,  Kennedy,   Wakef ie ld  L t d .  Le t t e r  
d a t e d  May 1 3 ,   1 9 7 7 ,  O . S .  Kennedy t o  J . G .   A l e s i  o f  E S C L E C .  

& 

* 

t 

B . C .  Hydru   and   Power   Author i ty   Thermal   Div is ion   Mfnfng   Depar t -  
ment. 19771.   Hat   Creek  M i n i n g  P r o j e c t   E n c i i n e e r i n g   d e s c r i p t i o n  
f o r   e n v i r o n m e n t a l   r e p o r t .  A u g u s t ,  1977 .  p .  4 - 1 6 .  

Personal   Communica t i l3n .   Harford ,   Kennedy,   Wakef ie ld  L t d .  
L e t t e r   d a t e d   J a n u a r q   1 7 ,   1 9 7 8 ,  C . W .  W a k e f i e l d   t o  J .C.  Edwards 
o f  B . C .  Hydro. 

I b i d .  

Personal   Communica t ion .   Harford ,   Kennedy,   Wakef ie ld  L t d .  
L e t t e r  d a t e d  November 3 0 ,   1 9 7 7 ,  C . W .  Wakef ie ld   to   J .C .   Edwards  
o f  B . C .  Hydro. 

B o l t  Beranek and Newman I n c .   1 9 7 4 .   C o a l   c l e a n i n g  p l a n t  

N a t i o n a l   T e c h n i c a l   I s f o r m a t i o n   S e r v i c e ,  U . S .  Depar tmen t   o f  
n o i s e   a n d  i t s  c o n t r o l .   R e p o r t  No. 2827 d i s t r i b u t e d  by 

Commerce. 

I b i d .  

Harford,  Kennedy,  Wokefield Ltd. 
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5 6 .  
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58. 

59.  

60 .  

61 .  

6 2 .  

6 3 .  

64 .  

6 5 .  

66 .. 

B . C .  H y d r o   a n d   P o w e r   A u t h o r i t y ,   T h e r m a l   D i v i s i o n ,   M i n i n g  
D e p a r t m e n t .   1 9 7 7 .   R e p o r t   o n  H a t  C r e e k   M i n i n g   P r o j e c t .  

I b i d .   p .   4 - 1 8 .  

I b i d .   p .   7 6 .  

S u u r o n e n ,  D . E .  1 9 7 4 .   N o i s e   M e a s u r e m e n t   f r o m   D y n a m i t e   B l a s t i n g .  
P r o c e e d i n g s   o f   I n t e r - n o i s e   7 4 . ,   I n s t i t u t i o n   o f   N o i s e   C o n t r o l  
E n g i n e e r i n g .   p p .   5 3 3 - 5 3 6 .  

P e r s o n a l   C o m m u n i c a t i o n .  B . C .  H y d r o   M i n i n g   D e p a r t m e n t .   T e l e -  
p h o n e   c o n v e r s a t i o n ,  G .  F i t z p a t r i c k  t o  C . W .  W a k e f i e l d   o f  
H a r f o r d ,   K e n n e d y ,   W a k e f i e l d   L t d .  

P e r s o n a l   C o m m u n i c a t i o n .   S a n d w e l l   a n d   C o .   L t d .   L e t t e r   d a t e d  
November 7 ,  1977, B .  

P e r s o n a l   C o m m u n i a t  
J a n u a r y  5 ,  1978,  B 

P r i v a t e   C o m m u n i c a t  
T e l e D h o n e   C o n v e r s a  

R .  McConachy 

i on.  Sandwe 
R .  McConachy 

i o n .   H a r f o r d  
i o n   o n  ADril 

t o  C . K .  Harman o f  B . C .  H y d r o .  

1 1  a n d   C o .   L t d .   L e t t e r   d a t e d  
t o  C . K .  Harman o f  B . C .  H y d r o .  

, K e n n e d y ,   W a k e f i e l d   L t d .  
7 ,  1978.  D . S .  K e n n e d y   t o  B .  t 

McConachy o f   S a n d w e l l   a n d   C o .   L t d ;  
- 

P r i v a t e   C o m m u n i c a t i o n .   H a r f o r d ,   K e n n e d y ,   W a k e f i e l d   L t d .  
T e l e p h o n e   C o n v e r s a t i o n   d u r i n g   J a n u a r y   1 9 7 8 ,  D . S .  K e n n e d y   t o  
R .  K a l l b e r g   o f   S a n d w e l l  & Co. L t d .  
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A - W e i g h t i n g :  

An e l e c t r o n i c   w e i g h t i n g   c i r c u i t   i n c o r p o r a t e d   i n t o   m o s t   i n s t r u m e n -  
t a t i o n   u s e d   f o r   c o m m u n i t y   n o i s e   m o n i t o r i n g .   T h e   s o u n d   l e v e l   m e t e r  
w i t h   A - w e i g h t i n g   i s   p r o g r e s s i v e l y   l e s s   s e n s i t i v e   t o   s o u n d s   o f   f r e -  
q u e n c y   b e l o w  1000 h e r t z   a n d   a b o v e   4 0 0 0   h e r t z   t o   s i m u l a t e   t h e   f r e -  

q u e n c y   r e s p o n s e   c h a r a c t e r i c t i c s   o f   t h e  human e a r .  

C o n t i n u o u s   N o i s e  

O n - g o i n g   w h o s e   i n t e n s i t y   r e m a i n s  a t  a m e a s u r a b l e   l e v e l   ( w h i c h  
may v a r y )   w i t h o u t   i n t e r r u p t i o n   o v e r   a n   i n d e f i n i t e   p e r i o d   o r  a 
s p e c i f i e d   p e r i o d  o f  t i m e .  

D a y - n i g h t   a v e r a g e   s o u n d   l e v e l  ( L d n )  

T h e   2 4 - h o u r   a v e r a g e   s o u n d   l e v e l ,   i n   A - w e i g h t e d   d e c i b e l s ,   o b t a i n e d  
a f t e r   a d d i t i o n   o f   1 0   d e c i b e l s  t o  s o u n d   l e v e l s   i n   t h e   n i g h t   f r o m  
1O:OO p.m. t o  7:OO a . m .  T h e   a v e r a g e   s o u n d   l e v e l   i s   d e f i n e d  a s  
t h e   A - w e i g h t e d   s o u n d   l e v e l   w h i c h ,   o v e r  a g i v e n   p e r i o d   o f   t i m e ,  
c o n t a i n s   t h e  same t o t a l   s o u n d   e n e r g y  a s  t h e   a c t u a l   t i m e - v a r y i n g  
l e v e l   o v e r   t h e  same p e r i o d   o f   t i m e .  

dEA ( A - w e i g h t e d   D e c i b e l )  

The u n i t   o f   s o u n d   p r e s s u r e   l e v e l   m o s t   c o m m o n l y   u s e d   w h e n   d e a l i n g  
w i t h   t h e   e f f e c t s   o f   n o i s e   o n   h u m a n s .   T h i s   l e v e l   i s   o b t a i n e d   b y  
s u m m i n g   t h e   s o u n d   l e v e l   c o n t r i b u t i o n s   f r o m   a l l   a u d i b l e   f r e q u e n c i e s  
a f t e r   a p p l y i n g  a w e i g h t i n g   n e t w o r k   t h a t   a p p r o x i m a t e s   t h e   f r e q u e n c y  
r e s p o n s e   ( s e n s i t i v i t y )  o f  t h e  human e a r .  
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Dec ibe l  ( d B )  

I s  t h e   u n i t   o f   s o u n d   p r e s s u r e   l e v e l ,   s o u n d  power l e v e l  a n d  o t h e r  
l e v e l s ,   w h e r e  a l e v e l   i s   d e f i n e d   a s   t e n   t i m e s   t h e  common l o g a r i t h m  of 
t h e   r a t i o  o f  t h e   q u a n t i t y   i n   q u e s t i o n   ( s o u n d   p r e s s u r e ,  power e t c . )  
t o  a n  a p p r o p r i a t e   r e f e r e n c e  q u a n t i t y .  

E q u i v a l e n t  S o u n d  Level ( L d  

The l e v e l  o f  a cons t an t   A-we igh ted   sound   wh ich ,   i n  a g i v e n  
s i t u a t i o n  a n d  t ime  per iod ,   has   the   same  sound  energy   as   does  
a t i m e - v a r y i n g   s o u n d .  More p r e c i s e l y  i t  i s   t h e   t i m e - w e i g h t e d ,  
m e a n - s q u a r e ,   A - w e i g h t e d   s o u n d   p r e s s u r e   l e v e l .   L e q ( 2 4 )   i s  L e q  com 
pu ted   ove r  a n  e n t i r e   d a y .  

F a s t   r e s p o n s e  

A s t a n d a r d i z e d   r e s p o n s e   t i m e   p r o v i d e d  o n  s o u n d   l e v e l   m e t e r s .  I t  
r e p r e s e n t s  a s q u a r e d   p r e s s u r e   t i m e   c o n s t a n t  o f  1 2 5  ms. 

I n t e r m i t t e n t   N o i s e  

F l u c t u a t i n g   n o i s e   w h o s e   l e v e l   f a l l s   o n c e  or more t i m e s  t o  l o w  or  
unmeasurab le   va lues  d u r i n g  a n  e x p o s u r e .  I n  t h i s   d o c u m e n t ,   i n t e r -  
m i t t e n t   n o i s e   w i l l  mean n o i s e  t h a t  i s  below 6 5  d B A  a t  l e a s t  1 0 %  o f  
a n y  one hour  p e r i o d .  

Noise 
A c o u s t i c   n o i s e   i s  commonly de f ined   a s   sound   wh ich ,   i n   t he   op in ion  
o f  a g i v e n   r e c e i v e r  a t  a g i v e n   t i m e  a n d  p l a c e ,   i s   u n w a n t e d  or 
annoy ing .  

Peak S o u n d  l e v e l  

The g r e a t e s t   i n s t a n t a n e o u s   s o u n d   l e v e l   d u r i n g  a d e s i g n a t e d   t i m e  
i n t e r v a l  or e v e n t .  
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Q 

Slow  response 

A s t a n d a r d i z e d   r e s p o n s e   t i m e   p r o v i d e d  o n  sound   l eve l   me te r s .  I t  
r e p r e s e n t s  a s q u a r e d - p r e s s u r e   t i m e   c o n s t a n t  o f  one   second.  

Sound  Power  Level ( S W L )  = 10 L 0 g . w  w o  ( d B )  

Where: W = sound  power o f  t h e   s o u r c e   i n   w a t t s  
W o =  r e f e r e n c e  s o u n d  power 

= IO-" w a t t s .  

S o u n d  P res su re   Leve l  ( S P L )  = l o  Log.- P *  
2 ( d B )  

' r e f  
Where: P = r o o t  mean s q u a r e   ( r m s )   a c o u s t i c   o r   s o u n d   p r e s s u r e  

expressed   in   Newtons   per   square   meter  ( N / m 2 )  

'ref ' = r e f e r e n c e  rms sound   p re s su re  
= 2 x N / m 2  

S t a t i s t i c a l   I n d i c e s  

The s t a t i s t i c a l   i n d i c e s ,   ( L i )   r e p r e s e n t   t h e   s o u n d   l e v e l s   e x c e e d e d  
i %  o f  a s t a t e d   t i m e   i n t e r v a l .  For  example L10 r e p r e s e n t s   t h e   l e v e l  
exceeded 1 0 %  o f  t h e   t i m e .  

Y e a r l y   d a y - n i g h t   a v e r a g e   n o i s e   l e v e l  ( Y D N L ) :  

Is t h e   l o g a r i t h m i c   a v e r a g e  o f  t h e   d a y - n i g h t   a v e r a g e   s o u n d   l e v e l  
( L d b )  over  a f u l l   y e a r .  

1 
Hor fo rd ,  Kennedy, W a k e f i e l d  Ltd 
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1 . 0  INTRODUCTION 

A m b i e n t   n o i s e   l e v e l s   w e r e   m o n i t o r e d   t h r o u g h o u t  t he  Hat  Creek 
V a l l e y   i n   O c t o b e r ,  1 9 7 6  a n d   a g a i n   i n   F e b r u a r y  a n d  March, 1 9 7 7 .  
Measurements   were   conducted   dur ing  t w o  d i f f e r e n t   s e a s o n s   o f  t he  
y e a r  t o  d e t e r m i n e   w h e t h e r   s i g n i f i c a n t   d i f f e r e n c e s   i n   a m b i e n t  
n o i s e   l e v e l   w o u l d   r e s u l t  due t o  t h e   p r e s e n c e   o f  snow o n  t h e  
g r o u n d   o r   t o   d i f f e r e n t   l e v e l s   o f   a c t i v i t y   i n  t h e  a r e a .  The 
pu rpose   o f  t h e  m o n i t o r i n g  was t o  p r o v i d e  p a r t  of  the i n f o r m a t i o n  
n e c e s s a r y  t o  e v a l u a t e   f u t u r e   n o i s e   i m p a c t .   F u r t h e r m o r e ,  t he  
d a t a   o b t a i n e d   w i l l   p r o v i d e  a r e f e r e n c e   i n   t h e   f u t u r e   s h o u l d  
communi ty   no i se   p rob lems   eve r   deve lop .   Th i s   r epor t   documen t s  
t h e   p r o c e d u r e s  a n d  i n s t r u m e n t a t i o n   e m p l o y e d  a n d  p r e s e n t s   t h e  
r e s u l t s   o b t a i n e d .  

2 . 0  D A T A  ACQUISITION 

2 . 1  E q u i p m e n t  

a )  Fa1 1 Measurements 

T h e  sound   mon i to r ing   equ ipmen t  used for   the f a l l  measurements i s  
i l l u s t r a t e d   i n   F i g u r e  2 . l a .  The i n s t r u m e n t s  used f o r  
t h e   p e r i o d i c   o c t a v e   b a n d   a n a l y s e s  o f  t h e  background   no i se  
l e v e l s   w e r e   t h e   f o l l o w i n g :  

a )   B r u e l  & Kjaer   Type   2204  Prec is ion   Sound  Level   de te r  
b )  Bruel  & Kjae r  Type 1613  Octave B a n d  F i l t e r   S e t  

C a l i b r a t i o n   o f  t h e  m o n i t o r i n g   s y s t e m  was c h e c k e d   p e r i o d i c a l l y  
u s i n g   t h e  Bruel & Kjaer Type 4230,  94 dB c a l i b r a t o r .  

Informal   weather   measurements   were   t aken   f rom  t ime t o  
t i m e   u s i n g   t h e   f o l l o w i n g   e q u i p m e n t :  

Dwyer Nark  I1 Wind S p e e d   I n d i c a t o r  
Weksler Wet and Dry B u l b  Thermometer 



B & K  Type U A  0207 Foaln W i n d s c r e e n  
B 6 K  T y p e   4 1 4 5   M i c r o p h o n e  

B & K  T y p e  Z C  0007 P r e a m p l i f i e r  

B & K  Type A0 0 0 2 9   M i c r o p h o n e   E x t e n s i o n   C a b l e  

i 
B & K  Type  2204 
P r e c i s i o n   S o u n d  
L e v e l   M e t e r  

G t t  1 9 4 5  
Conlmuni t y  
l l o i   s e  
A n a l y s e r  

1 D C  =. dBA - 

I I C h a r t   R e c o r d e r  

I 
M R C  "" I n t e r f a c e *  

I 

U h e r  4400 
T a o e r e x Q t x i S I  

F i g u r e   2 . l a :   F a l l   M o n i t o r i n g   S y s t e m   S c h e m a t i c  

N - 
i o n  i s  

c f 



2 . 1  E q u i p m e n t   ( c o n t ' d )  

b )  Winter   Measurements  

For t h e  w i n t e r   m o n i t o r i n g   t h e   m e a s u r e m e n t   s y s t e m  was 
m o d i f i e d   s l i g h t l y .  A Bruel & Kjaer  Type 4 1 6 5  q u a r t z  
c o a t e d   m i c r o p h o n e   w i t h   d e h u m i d i f i e r  was used   w i th   t he  
same   sound   l eve l   me te r   and   ana lyse r   u sed   i n  t h e  F a l l  
Measurements .  The e n t i r e   m o n i t o r i n g   s y s t e m   i s   i l l u s t r a t e d  
i n   F i g u r e  2 . l b .  

The wind speed i n d i c a t o r   u s e d   i n   t h e s e   m e a s u r e m e n t s  
was a Tradewinds  Type  108 JH whi r l ing   cup   anemomete r ,  
w i t h   t h e  o u t p u t  c o n n e c t e d   v i a  a t o n e   g e n e r a t o r  t o  t h e  
t a p e r e c o r d e r  f o r  a r e c o r d   o f   t h e  wind  speed w i t h  each  
i n t r u d i n g   n o i s e   e v e n t   ( s e e   S e c t i o n  2 . 2 ( b ) ) .  

2 . 2  P r o c e d u r e s  

a )   F a l l   M e a s u r e m e  

A c o n t i n u o u s   c h a r t   r e c o r d i n g   a p p r o x i m a t i n g  a " f a s t "  
r e s p o n s e  was o b t a i n e d   f r o m   t h e  H P  C h a r t   R e c o r d e r .  
D u r i n g  t h e  manned p o r t i o n s  o f  t h e  m o n i t o r i n g  p e r i o d ,  
i n t r u d i n g  e v e n t s   w e r e   n o t e d  d i r e c t l y  o n t o  t h e  c h a r t .  
When t h e   l a b  was u n m a n n e d ,   t h e   i n t r u d i n g   e v e n t s  o n  t h e  
c h a r t   r e c o r d i n g   w e r e  l a t e r  i d e n t i f i e d  by  l i s t e n i n g  t o  
t he  t a p e r e c o r d e d   e v e n t s .  The t a p e r e c o r d e r  had been sei: 
u p  t o  turn on wheneve r   t he   sound   l eve l   exceeded  a p r e -  
s e t   v a l u e .   T h i s   v a l u e  v a r i e d  from s i t e  t o  s i t e  d e p e n d i n g  
o n  t h e   l e v e l  o f  a c t i v i t y .  Once t h e   t a p e r e c o r d e r  h a d  
b e e n   t r i g g e r e d ,   i t   r e m a i n e d  o n  f o r  a t   l e a s t  5 s e c o n d s .  

The e n t i r e   s y s t e m  was c a l i b r a t e d '   p e r i o d i c a l l y   u s i n g  t h e  
B b K Type 4 2 3 0   C a l i b r a t o r .  No ad jus tmen t s  were found 
t o  be n e c e s s a r y  t o  k e e p   t h e   c a l i b r a t i o n   w i t h i n  r 0 . 5  dBA.  
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( 5 )  

2 . 2  P r o c e d u r e s   ( c o n t ' d )  

a )   F a 1  1 M e a s u r e m e n t s   ( c o n t ' d )  

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

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

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

F r o m   t i m e   t o   t i m e ,   w h e n   c h a n g e s   w e r e   a p p a r e n t ,   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   w e r e   a l s o   t a k e n   a n d   r e c o r d e d   b y   h a n d .  

b )   W i n t e r   M e a s u r e m e n t s  

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

n o t  made i n   t h e   f i e l d ,   b u t   g e n e r a t e d   i n   t h e   l a b   b y  
p l a y i n g   b a c k   t h e   t a p e r e c o r d i n g s .  A s i g n a l   f r o m   t h e  

G e n e r a l   R a d i o  194,5 C o m m u n i t y   N o i s e   A n a l y s e r   t o   t h e  
t a p e r e c o r d e r   i n d i c a t e d   w h i c h   a n a l y s e r   m e m o r y  was a c t i v e  
w h e n   a n   e v e n t  was r e c o r d e d .   T h r e e   d i f f e r e n t   f r e q u e n c i e s  

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

r e c o r d e d   e v e n t   o c c u r e d .   I n   a d d i t i o n ,   t h e   a m p l i t u d e   o f  
t h e  t o n e  was v a r i e d  i n  p r o p o r t i o n   t o   t h e   w i n d   s p e e d   t o  
p r o v i d e  a d i r e c t   r e c o r d i n g   o f   t h e   w i n d   s p e e d   w i t h   e a c h  
i n t r u d i n g   e v e n t   ( s e e   F i g u r e   Z . l b ) .  

O c c a s s i o n a l   m e a s u r e m e n t s   w e r e   m a d e  o f  b a c k g r o u n d   n o i s e  
l e v e l s   ( i n   o c t a v e   b a n d s )   a t   e a c h   m o n i t o r i n g   s i t e .  
i f l e t e o r o l o g i c a l   d a t a   s u p p l e m e n t a r y   t o   t h e   w i n d   s p e e d  wh 
w a s   r e c o r d e d   a t   t h e   m i c r o p h o n e   p o s i t i o n ,  was o b t a i n e d  

n e a r b y  B.C. H y d r o   w e a t h e r   m o n i t o r i n g   s t a t i o n s   s i n c e   a 1  
o f  t h e   w i n t e r   n o i s e   m o n i t o r i n g  was  done  on   an   unmanned 
b a s i s .  

i c h  
.From 

'I 



2 . 3   S i t e   D e s c r i p t i o n s  

T 
F 

2 . 3 - 1  

F o u r   s i t e s  were chosen i n   a n   a t t e m p t   t o   o b t a i n   r e a d i n g s  
i n d i c a t i v e   o f  t h e  e x i s t i n g   n o i s e   e n v i r o n m e n t   i n  t h e  v a l l e y .  
S i t e  1 was c h o s e n   t o  be i n d i c a t i v e   o f   p r o p e r t i e s   n e a r  
Highway 1 2 ,  wes t   o f   t he   Ha t  Creek j u n c t i o n .   S i t e  2 was 
e s s e n t i a l l y   a t  t h e  H a t  C r e e k   j u n c t i o n ,   a n d   w i l l  be c o n s i d e r e d  
a s   i n d i c a t i v e   o f  p rope r t i e s  n e a r  t o  Highway 1 2  e a s t   o f  t he  
j u n c t i o n .  S i t e  3 was chosen  t o  be i n d i c a t i v e   o f  t h e  
p r o p e r t i e s   n e a r  t h e  Hat Creek Road, b u t  away  from t h e  
i n f l u e n c e   o f  Highway 1 2 .  S i t e  4 was s e l e c t e d   a s  a sample  o f  

t he  n o i s e   e n v i r o n m e n t   w h i c h   c o u l d  be e x p e c t e d  a t  s i t e s  
well   removed  from  any  of t h e  f r e q u e n t l y   t r a v e l l e d   r o a d s ,  
i n d i c a t i v e  o f  t h e  e s s e n t i a l l y   p r i s t i n e   a r e a s   o f  t h e  v a l l e y .  

h e   g e n e r a l   l o c a t i o n  o f  a l l  f o u r   s i t e s   i s   i n d i c a t e d   i n  
i g u r e   2 . 3 .  

S i t e  1 

S i t e  1 was l o c a t e d   a p p r o x i m a t e l y   o n e   m i l e  n o r t h  o f  
t h e   j u n c t i o n   o f  t h e  Hat Creek r o a d  with  Highway 1 2 .  
The s i t e  was s i t u a t e d  o n  an o l d  g rave l   road   wh ich  
p a r a l l e l e d  Highway 1 2 .  Pho tographs   o f  t h e  s i t e   a r e  
shown i n  F i g u r e   2 . 3 - l a .  The a r e a s  o n  e i t h e r   s i d e   o f  
t he  highway  were  wooded. The microphone  was l o c a t e d  
a p p r o x i m a t e l y   1 5 0   f e e t   f r o m  Highway 1 2  a s  shown i n  
F i g u r e   2 . 3 - l b .   D u r i n g   t h e   w i n t e r   m o n i t o r i n g ,   t h e r e  
w e r e   s e v e r a l   i n c h e s   o f   c r u s t y  snow o n  t h e  ground i n  
t he  i m m e d i a t e   a r e a .  

The m a i n   n o i s e   s o u r c e s  were t r a f f i c  o n  t he   h ighway ,  
t he  S t e e l  Bros. Cement P l a n t   ( a p p r o x i m a t e l y  1 m i l e  
t o  t h e  n o r t h  o n  Highway 1 2 ) ,  s q u i r r e l s  a n d  b i r d s ,   a n d  
w i n d   i n   r o u g h l y   t h a t   o r d e r  o f  s i g n i f i c a n c e .  
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F i g u r e   2 . 3 - l a :   S i t e  1 P h o t o g r a p h s  



HIGHWAY 12 

F i g u r e  2 . 3 - l b :  S i t e  1 ( n o t  t o  s c a l e )  
Cross section as seen l o o k i n g  N.W. 

on preceding  page). 
(Similar view to   cen t r e  photograph 



2 . 3 - 1  
” 
S i t e  1 ( c o n t ’ d )  

The t r a f f i c   i n   t h e   f a l l   c o n s i s t e d   o f  a v a r i e d   m i x t u r e  
o f   s m a l l   v e h i c l e s  ( c a r s ,  p i c k u p s ,   v a n s  a n d  campers)   and  
t r u c k s ,  Some o f  t he  t r u c k s  were o p e r a t i n g  b a c k  a n d   f o r t h  
o n  a r e g u l a r   b a s i s .   T h e s e   i n c l u d e d  lumber t r u c k s   w h i c h  
r e p r e s e n t e d  a l a r g e   p e r c e n t a g e   o f   t h e  t r u c k  t r a f f i c  o n  
weekdays a n d  hopper  t rucks  ( C P  a n d  T r i m a c ) .  Some 
B . C .  Hydro  and B . C .  T e l   v e h i c l e s   w e r e  a l s o  n o t e d .  Win te r  
t r a f f i c  war; o n l y   i d e n t i f i e d   a s   e i t h e r   c a r s   o r  t rucks  
s i n c e   i d e n t i f i c a t i o n  was  made  from t a p e   r e c o r d i n g s .  

Idoise  from t h e  c e m e n t   p l a n t   a p p e a r e d  t o  o r i g i n a t e  
f rom  conveyors  a n d  c rushers  however some of  t h e  l o u d e r  
e v e n t s   a s s o c i a t e d  w i t h  t h e  p l a n t  were produced  by rock  
d r i l l s  and c a t e r p i l l a r   a c t i v i t y  o n  t h e  rock  f a c e   a b o v e  
t h e  p l a n t .  One d y n a m i t e   b l a s t  was r e c o r d e d   o r i g i n a t i n g  
from the  v i c i n i t y   o f  t h e  p l a n t .  

2 . 3 - 2   S i t e  2 

S i t e  2 was l o c a t e d  i n  a s m a l l   f i e l d  o n  t h e  s o u t h   s i d e  
of  Highway 1 2  a p p r o x i m a t e l y   3 0 0   f e e t   e a s t   o f   t h e  H a t  
C r e e k   j u n c t : i o n .   P h o t o g r a p h s   o f   t h i s   s i t e   a r e  shown i n  
F igu re   2 .3 - .2 .  The microphone  was l o c a t e d   a p p r o x i m a t e l y  
1 5 0  f e e t   f r o m  Highway 1 2 .  There were a f ew  inches   o f  
c r u s t y  snow a t  t h e  s i t e  o n  F e b r u a r y  14 ,  1977 b u t  on 
March 6 ,  1 9 7 7  t h e r e  was no  snow r e m a i n i n g .  

The main   no ise  events  w e r e   t r a f f i c  o n  Highway 1 2  w i t h  
t h e  same t y p e   o f  mix as S i t e  1. Some e v e n t s   w e r e   r e c o r d e d  
f o r   t r a f f i c   t r a v e l l i n g  o n  the  Hat   Creek  road b u t  t h e  
number   o f   these  was small   compared t o  t h e  t r a f f i c  o n  
Highway 1 2 .  



View  look ing 
S.E. across 
Highway 12 

m o n i t o r i n g  
a t   n o i s e  

lab .  

View l o o k i n g  

Hat  Creek Rd. 
N.E. across 

moni t o r i  ng 
a t   n o i s e  

lab.   High- 
way 12  i n t e r -  
s e c t s   a t   l e f t .  

F i g u r e  2 . 3 - 2 :  . S i t e  2 P h o t o g r a p h s  



2 . 3 - 2   S i t e  2 ( c o n t ' d )  

Noise f r o m   t r a f f i c  o n  Highway 1 2  c o u l d  be heard  f rom 
v e h i c l e s   w h i c h   w e r e   a t  l e a s t  one m i l e  t o  t h e  e a s t  o f  
t h e  s i t e , h o w e v e r  whenever t r a f f i c  t u r n e d  n o r t h   a t   t h e  
Ha t   Creek   j unc t ion  t h e  s o u n d  d i s a p p e a r e d   r a p i d l y  due 
t o  t h e  s h i e l d i n g   f r o m   h i g h   c l i f f s  near  t h e   j u n c t i o n .  

Other  e v e n t s   i n c l u d e d  cows and b i r d s .  A s m a l l   s t r e a m  
t o  t h e  sou th   o f  t h e  s i t e  was a u d i b l e   d u r i n g   q u i e t  
p e r i o d s .  

2 . 3 - 3   S i t e  3 

S i t e  3 was l o c a t e d  o n  t h e  H a t  Creek   road   approx ima te ly  
7 m i l e s  s o u t h  o f  t h e  j u n c t i o n   w i t h  Highway 1 2 .  I t  was 
s i t u a t e d  a t .  Hole 75-64  o f  t h e  B . C .  Hydro t e s t  d r i l l i n g  
program.  The s i t e  was i n   c l e a r   t e r r a i n   o v e r l o o k i n g  
t h e  H a t  Creek v a l l e y .   P h o t o g r a p h s   o f   t h i s   s i t e   a r e  
c o n t a i n e d   i n   F i g u r e   2 . 3 - 3 a .   T h e   m i c r o p h o n e  was l o c a t e d  
a p p r o x i m a t e l y   2 0 0   f e e t   f r o m  t h e  Hat  Creek Road a s  shown 
in   F igu re   2 .3 -3b .   Dur ing  t h e  w i n t e r   m o n i t o r i n g   t h e r e   w e r e  a 

snow t h r o u g h o u t   t h e   a r e a   a n d   t h e  f e w   p a t c h e s   o f   c r u s t y  
g r o u n d  was f r o z e n .  

Most o f   t h e   i n d i v i d u a  
a n d   t r u c k s   t r a v e l  1 i n g  
r e l a t i v e l y   i n f r e q u e n t  

1 e v e n t s  were f r o m   i s o l a t e d   c a r s  
a l o n g  t h e  road  b u t  t h e s e   w e r e  

. Wind,  which o c c u r r e d  o n  some o f  
t he  m o n i t o r i n g   d a y s ,  was a l s o  a s i g n i f i c a n t   c o n t r i b u t o r  
t o  t h e  n o i s e   e v e n t s .  Other  e v e n t s   i n c l u d e d   c o w s ,  
b i r d s   a n d  t h e  o c c a s s i o n a l   l i g h t   a i r c r a f t .  



View  look ing N.W. a t   n o i s e   m o n i t o r i n g  
Lab w i t h   H a t  Creek Road i n  background 

View look ing  east   across  Hat   Creek 
Road a t   n o i s e   m o n i t o r i n g   l a b .  

F i g u r e   2 . 3 - 3 a :   S i t e  3 P h o t o g r a p h s  



F i g u r e  2 . 3 - 3 b :  S i t e  3 ( n o t  t o   s c a l e )  
C r o s s   s e c t i o n  a s  s e e n   l o o k i n g  s o u t h .  



2 . 3 - 4   S i t e  4 

S i t e  4 was l o c a t e d  4 m i l e  u p  t h e  B . C .  Hydro  road  which 
j o i n s   t h e   H a t   C r e e k   r o a d   a p p r o x i m a t e l y   0 . 9   m i l e s   s o u t R  
o f  t he  j u n c t i o n  w i t h  Highway 1 2 .  The s i t e  was n e a r  a n  
open meadow b u t  most o f  t h e   s u r r o u n d i n g   a r e a  was  wooded 
( s e e   p h o t o g r a p h s  i n  F i g u r e   2 . 3 - 4 ) .  The microphone was, 
l o c a t e d   a p p r o x i m a t e l y  100 f e e t   f r o m  the  r o a d .  During 
t h e  winter m o n i t o r i n g ,   p a t c h e s   o f   c r u s t y  snow e x i s t e d  
t h r o u g h o u t   t h e   a r e a  o n  the   weekend  moni tor ing   (March  
5 ,  1977)   and a v e r y   l i g h t   c o v e r i n g   o f   f r e s h  snow cove red  
t h e   a r e a  d u r i n g  the  weekday  monitor ing  (March 10, 1 9 7 7 ) .  

Very l i t t l e   t r a f f i c   o c c u r s  on t h e   r o a d  ( 6  e v e n t s  i n  four  
days   o f   mon i to r ing )   however  d u r i n g  q u i e t   p e r i o d s   t r a f f i c  
from  Highway 1 2  i s  a u d i b l e   i n   t h e   d i s t a n c e .  O n  one  day 
o f  moni tor ing   wind   accompanied  by r a i n  was the   mos t  
s i g n f i c a n t  n o i s e  e v e n t .  

2 . 4  Moni tor ing   Schedule_  

A t  e ach  s i t e ,  two p e r i o d s  o f  24  hour   measurements   were 
made d u r i n g  b o t h   t h e   f a l l  a n d  w i n t e r   m o n i t o r i n g   p r o g r a m s ;  
one on a weekday,  and  one on  a weekend. Due t o   t i m e   l o s t  
i n  moving  from  one s i t e  t o  a n o t h e r ,  a n d  i n  c a l i b r a t i n g  t h e  
s y s t e m ,  some o f  t h e   m o n i t o r i n g  per iods  c o n s i s t e d  o f  s l i g h t l y  
l e s s   t h a n   2 4   h o u r s .  

D u r i n g  t h e   w e e k d a y   w i n t e r   m o n i t o r i n g   a t   S i t e  1 on  March 
9 ,   1977  the  m i c r o p h o n e   f a i l e d   d u r i n g   t h e   e v e n i n g .   T h e r e f o r e  
t h e   n i g h t t i m e   d a t a  was r e j e c t e d   a n d  some r e d u n d a n t   d a t a  
o b t a i n e d   p r e v i o u s l y   f o r  a w e e k n i g h t   a t   t h i s   s i t e  was used 
i n  i t s  p l a c e .  



V i e w   l o o k i n g  N.W.  
a t   n o i s e   m o n i t o r i  
l a b   l o c a t e d   a t  
c a t t l e   g a t e   o n  
B . C .  H y d r o   r o a d .  

n9 

V i e w   l o o k i n g   w e s t  
a t   n o i s e   m o n i t o r i n g  
l a b   l o c a t e d   o n  B . C .  
H y d r o   r o a d  

I 

F I G J R E  2 . 3 - 4 :  S i t e  4 P h o t o g r a p h s  

L 

c 



2.4 Monitoring  Schedule  (Cont'd) 

On  March 5 ,  1977 unmanned  monitoring  was  conducted 
at  site 4 to  obtain  data  for a winter  weekend.  On 
this  particular  day  it  was  unusually  windy  resulting 
in h i g h  peak  noise  levels.  During  occasional  calm 
periods,  however,  the  background  noise  level  was 
extremely  low. A s  a result,  the  dynamic  range  of 
the  measurement  system  was  insufficient  and  the 
instrumentation  was  overloaded  during  wind  gusts. 
Hence,  the  data  obtained  was  invalid.  However,  since 
this  site  was  remote  from  man-made  sound,  the  data 
obtained  for a weekday  is  also  indicative  of a weekend 
at  this  location.  Hence,  repeat  measurements  were  not 
made. 

Table 2.4-1 indicates  exactly  what  periods  were  moni- 
tored  and  Table 2 . 4 - 2  shows  which  of  the  periods 
monitored i n  the  fall  were  manned and which  were  unmanned. 



Site 

1 

2 

3 

4 

2:OO  a.m.  Oct..  26/76 

Fall-Weekend  12 Midnight Oct.  23/76 12 Midnight Oct. 22/76 
Fall-Weekday 12 Midnight Oct. 26/76 

I I 
7 a.m. March 9/77 
11:OO p.m. Feb. 10/77 7 a.m. Feb. 11/77 Winter-Weekday 7 p.m. March  9.77 

8:40 a.m. Feb. 20/77 I 5:40  a.m.  Feb.  21/77 I Winter-Weekend I 
12 Midnight Oct.  24/76 

Winter-Weekday 6:OO a.m. Feb. 15/77 8:OO a.m.  Feb.  14/77 

Fall-Weekend  12 Midnight Oct. 24/76 2:OO a.m.  Oct.  24/76 

Fall-Weekday 12  Midnight Oct. 25/76 

8:OO  a.m.  March  6/77  6:OO a.m. March 7/77 1 Winter-Weekend 1 
~~ ~~ ~~~ ~~ ~~ ~ ~~ ~ ~ ~~ ~ 

12 Midnight Oct.  29/76 TI? Midnight Oct. 30/76 1 Fall-Weekend I 
7:OO  a.m. Feb. 18/77 

Fall-Weekend  12  Midnight Nov. 1/76  12 Midnight Oct.  31/76 

Winter-Weekend  6:OO  a.m.  Feb.  20/77 8:OO a.m. Feb. 19/77 

Winter-Weekday 6:OO a.m. Feb.  19/77 

12  Midnight  Oct.  30/76 I 12  Midnight  Oct.  31/76 1 Fall-Weekend I 
8:OO  a.m.  Marc:h  10/77 I 6:OO  a.m. March 11/77 1 Winter-Weekday 1 

- I - 1 Winter-Weekend 1 

Table  2.4-1: Monitoring Schedule 



. 

I 24 1 2  3  4  5  6  7 8 9 10 11 12  13  14  15  16 17 18 19  20 21 22 23 I 
Oct.  23/76 
S i t e  1 O O O O O O O O X X  x x o o x x x x o o x , x o o  

Oct.  24/76 
S i t e  2 o o o o o o x x   x x o o x x x x x x o o o o  

Oct.  23/76 
S i t e  1 O O O O O O O O X X  x x o o x x x x o o x , x o o  

I I 
Oct.  24/76 
S i t e  2 _ -  o o o o o o x x   x x o o x x x x x x o o o o  

Oct.  25/76 
S i t e  2 o o o o o o o o x x   x x x x x x x x o o x , x x x  

Oct.  26/76 
S i t e  1 " o o o o o o x x   x x x x x x x x 0 0 x : x x x  

Oct.  29/76 
S i t e  3 o o o o o o o o x x   x x o o x x x x o o ) I : x o o  

Oct.  30/76 
S i t e  3 o o o o o o o o x x   o o x x x x x x x x x x x x  

Oct. 31/76 
S i t e  4 o o o o o o o o x x   x x x x x x x x x x x x x x  

Nov. 1/76 
S i t e  4 o o o o o o o o x x   x x x x x x x x x x x . x x x  

X : manned 
0 : unn~anned 

- : moving 

Table 2.4-2: F a l l  Manning  Schedule 



2 . 5   M e t e o r o l o g i c a l   C o n d i t i o n s  

D u r i n g  t h e  f a l l  m o n i t o r i n g ,   t e m p e r a t u r e ,   r e l a t i v e   h u m i d i t y  
and w i n d  v e l o c i t y   w e r e   m e a s u r e d   a t  t h e  m i c r o p h o n e   l o c a t i o n  
w h e n e v e r   c o n d i t i o n s   a p p e a r e d   t o   c h a n g e   s i g n i f i c a n t l y .  
The measurements  were i n t e n d e d   t o   r e f l e c t  g r o s s  changes  
o n l y   s i n c e  t h , i s  d a t a   w i l l  n o t  p l a y  a m a j o r   r o l e  i n  t h e  
f i n a l   e v a l u a t i o n   o f   n o i s e   i m p a c t .  The r e a d i n g s   o b t a i n e d  
a r e   p r e s e n t e d  i n  T a b l e   2 . 5 - 1 .  

D u r i n g  t h e   w i n t e r   m o n i t o r i n g ,  a random  sampling  of   wind 
speed a t  t he  microphone  was o b t a i n e d  o n  t h e  t a p e  r e c o r d i n g s .  
W h e n  t h e   t a p e   r e c o r d i n g s   w e r e   p l a y e d  b a c k ,  t h i s  w i n d  s p e e d  
d a t a  was o b s e r v e d   t o   e n s u r e   t h a t   m i c r o p h o n e  w i n d  n o i s e  was 
n o t   s i g n i f i c a n t l y   i n f l u e n c i n g  the  n o i s e   l e v e l   d a t a .  Other 
m e t e o r o l o g i c a l  d a t a  o b t a i n e d  from B .  C .  Hydro i s  p r e s e n t e d  
i n   T a b l e   2 . 5 4 .   F i g u r e   2 . 5   s h o w s  t h e  l o c a t i o n   o f  t he  
B .  C .  H y d r o   w e a t h e r   m o n i t o r i n g   s t a t i o n s   w h i c h   w e r e   u s e d   t o  
p r o v i d e  t h i s  d a t a .  T h e   w e a t h e r   s t a t i o n  i n  c l o s e s t  
p r o x i m i t y  t o  (3 g i v e n   n o i s e   m o n i t o r i n g   l o c a t i o n  was  used 
t o  p r o v i d e   m e t e o r o l o g i c a l   d a t a   f o r   t h a t   l o c a t i o n   a s   n o t e d  
bel ow. 

I 

Y 

N o i s e   M o n i t o r i n g   S i t e   C l o s e s t   W e a t h e r   M o n i t o r i n g   S t a t i o n  

1 3 
2 2 
3 5 
4 2 

I 

L 

I 

Harford,  Kennedy,  Wakefieid  Ltd. 





S i t e  Date 

Oct. 23 

Oct. 26 

Oct. 24 

Oct. 25 

Oct. 29 

( 2 2 )  

- 
Time 

- 
8 :  15 

10:28 
13:45 
15:50 

:16:05 

;!O : 25 
23: 55 

9: 22 
12 : 46 

20: 16 

21:50 
8:OO 
13: 55 

:17:40 

:19:20 
8: 12 

1.2 : 35 
13 : 07 

13 : 27 
1.4:40 

1.5 : 23 
20: 15 
212 : 45 

0:Ol 
7: 56 

1.1 : 30 
1.1:50 

12:oo 
14: 16 
14:46 - 

Temperature 
" C  

4 

7 
2 
1 
0 
8 

5 
0 

5 

5 
5 

2.5 
8 

-1 

-3 

2 
-1 

Relative 
Humi di  ty 

(%)  

65 

5 1  

69 

67 

73 
64 

73 
79 

73 
84 

70 

69 

Wind 
Speed 
(mph)  

0 
0 

0 

0 
0 
0 

0 
0 

0 
0 

1-2 
1-2 
0 
0 

1-2 
5-10 

10 
1-2 
10 
0 
0 
0 

5 

7-10 

7-10 
7- 10 

6 
5 

Table 2.5-1: rleteorological  Conditions Ouring Fall  Monitoring  Periods 

Wind 
D i  r e c t i  or 
("True) 

52 
112 

217 
212 

212 

42 

152 

287 

292 

292 



S i t e  Date 

Oct. 29 

Oct. 30 

Oct. 31 

Nov. 1 

T i  me 

16: 14 

20: 18 

0: 30 

11:20 
11:58 
12:46 

16: 24 

17:40 
19:07 
19:47 

20: 50 
22 : 00 
23 : 03 
0: 30 

8:40 
9: 20 

10: 20 

11:58 
15:OO 

15:53 
16: 20 

20: 12 
0: 20 
8: 40 

12 : 09 
14:35 
18:25 
19:oo 

23 : 30 

" 

" 

L 

Temperature 
"C 

0 

0 

6 

5.5 

5 
0.5 

7 

9 

6.5 
-2 

-2 

6.5 

0 
-2 

Re1 a t i  ve 
Humid i ty  

( % I  

74 

82 
43 

49 

59 

75 

63 

54 

33 

38 

65 

Wind 
Speed 
h p h )  

5 
3-5 

0 

10 
12 

18 

15 
5 
0 

10 
11 
5 
0 
0 
0 

< 5  
5-7 

7-10 
5-7 

10-12 
0 

< 5  
0 
0 
0 
0 
0 

0 

Table 2.5-1: P ieteoro log ica l   Condi t ions  Dur ing F a l l  Moni to r ing   Per iods  

Wind 
D i r e c t i o r  
("True) 

292 

152 

267 
187 
142 

142 

190 

367 

182 

102 

172 

167 
107 



i r 
IONITORING 

NOISE 

S I T E  

1 

NEAREST 
. C .  HYDRO 
WEATHER 
STATION 

3 

DATE 

F e b .  20 

Feb. 21 

F e b .  10 

I 
F e b .  1 1  

March 9 

i 
1 
.i 

TIME 

a:oo 
1o:oo 
9:oo 

1 1  :oo  
12:oo 
13:OO 
14:OO 
15:OO 
16:OO 
17:OO 

20 : 00 
19:oo 

21 : 00 
22 : 00 
23:OO 
24: 00 

1 : o o  
2: 00 
3:OO 
4:OO 
5 : 00 
6:OO 
23: 00 
24 : 00 
1 : o o  
2:oo 
3:OO 
4:OO 
5:OO 
6:OO 
7:oo 
7:OO 

9:oo 
1o:oo 

12:oo 

14:OO 
13:OO 

15: 00 
16:OO 
17:OO 

19:oo 

1a:oo 

a:oo 

11:ao 

1a:oo 

rEMPERATURE 
“C 

-2 
-2 
0 

3 
2 

6 

10 
10 
9 

7 
5 
3 
3 
3 
1 
1 
2 
0 
-3 
-3 
-3 
2 
1 

0 
1 

- 1  
-2 
- 3  
-3 
-3 
-7 
-7 
-5 
- 1  
2 
4 
5 
6 
6 
5 
5 
4 
2 

a 

a 

RELATIVE 
HUMIDITY 

% 

96 
94 
90 

72 
61 
55 

47 
51 

47 
53 
61 

79 
70 

a2 

a3 
a5 
93 
72 
51 
62 
73 

81 
92 
93 
95 
94 
94 
94 
93 
93 
93 

a1 

a9 
a1 
61 

40 
45 

37 
34 
31 
34 
41 
45 
47 
55 

WIND 
SPEED 

m p h  
9 

7 

5 
7 

2 
3 

4 
3 

4 
3 
4 
3 

3 
1 

2 
2 
4 
3 
2 
1 
5 
5 
2 
1 
1 
1 
2 
1 
1 
1 
2 
2 
2 
2 
3 

6 
7 

6 
7 
7 

6 
7 

2 
0 

a 

I IRECTIO:  
WIND 

‘true 
60 

65 
65 

65 
75 
90 
45 
35 
45 
55 
60 
50 

50 
50 

45 
75 
60 

275 
60 

I 275 
: 320 

55 
60 

: 50 
195 
1 a5 

: 185 
285 

275 
275 

; 275 
30 
45 
45 

; 25 
I 235 
235 
235 
240 
255 
245 
245 
245 

255 
255 

V=Variable 

T A B L E  2.5.-2: I M E T E O R O L O G I C A L   C O N D I T I O N S   D U R I N G  
C=Changing 

W I N T E R   M O N I T O R I N G   P E R I O D S  



!ONITORINC 
NOISE 

SITE 

2 

YEAXEST 1 

2 I Feb 14 
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3 . 0  RESULTS 

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

i n  dBA ( f a s t   r e s p o n s e )   e x c e e d e d  i% o f   t h e   t i m e   a n d   a l s o   i n  
t e r m s   o f   t h e   e q u i v a l e n t   s o u n d   l e v e l ,   a n d   d a y l n i g h t  

e q u i v a l e n t   s o u n d   l e v e l ,   L d n .  
Leq  ( 2 4 )  

3 . 1  S t a t i s t i c a l   1 , n d i c e s  

T h e   s t a t i s t i c : a l   i n d i c e s   c o m p u t e d   b y   t h e   G e n e r a l   R a d i o  

1 9 4 5   C o m m u n i t y   N o i s e   A n a l y s e r   a r e   p r e s e n t e d   f o r   d a y ,  
n i g h t   a n d   2 4   h o u r   ( d a y / n i g h t   c o m b i n e d )   p e r i o d s .   D a y  

i s   d e f i n e d  a s  t h e   h o u r s   b e t w e e n  7:OO a.m.  and 1O:OO p.m. 
and  n i g h t  i s  d e f i n e d   a s   t h e   h o u r s  b e t w e e n  1O:OO p . m .  a n d  
7:OO a.m. D ~ ~ r i n g   t h e   f a l l   m o n i t o r i n g ,   t h e  2 4   h o u r   d a y  

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

t o  a c a l e n d a r   d a y ) .   D u r i . n g   t h e   w i n t e r   m o n i t o r i n g   h o w e v e r ,  
t h e   2 4   h o u r  clay  was d e f i n e d   a s   t h e   h o u r s   b e t w e e n  7:OO a.m.  
a n d  7:OO a . m .  t h e   f o l l o w i n g   d a y .   T h e r e   w e r e   t w o   r e a s o n s  
f o r   t h i s   c h a n g e .   T h e  f irst was t h a t   u n m a n n e d   m o n i t o r i n g  

c o u l d   b e   d o n e   m o r e   e f f i c i e n t l y   w i t h   t h e   a v a i l a b l e  
e q u i p m e n t  i f  t h e   b e g i n n i n g   o f   t h e   2 4   h o u r   d a y   c o i n c i d e d  
w i t h   t h e   b e g i n n i n g   o f   t h e  1 5  h o u r   d a y   ( i . e .  7:OO a.m. 
t o  1 0 : 3 0  p . m .   a s   o p p o s e d   t o   t h e   n i g h t   t i m e   p e r i o d ) .  

S e c o n d l y ,   t h i s   l a t e r   d e f i n i t i o n   o f   t h e   2 4   h o u r   d a y  
m o r e   c l o s e l y   r e s e m b l e s   o u r   s u b j e c t i v e   c o n c e p t i o n   o f  a 
d a y .  

Whenever  it was n e c e s s a r y   t o   m i s s   a n   h o u r   o r   t w o   o f  
m o n i t o r i n g   t o   c h a n g e   l o c a t i o n s   o r   c a l i b r a t e   t h e   e q u i p m e n t ,  
i t  was  assumed t h a t   t h e   p e r i o d   m i s s e d   w o u l d   b e  s i m i l a r  t o  
t h e   m o n i t o r i n g   p e r i o d   f r o m   w h i c h  i t  was o m i t t e d .   T h e r e f o r e  

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

m i s s i n g   d a t a .  

L 



3 . 1   S t a t i s t i c a l   I n d i c e s .  - ( c o n t ’ d )  

The e q u i p m e n t   u t i l i z e d   f o r  t h e  m o n i t o r i n g  was n o t  
c a p a b l e   o f   s t o r i n g   s t a t i s t i c a l   d a t a   f o r  t he  e n t i r e  
24 h o u r  day i n  a d d i t i o n  t o  p o r t i o n s   o f   t h e   d a y .   T h e r e -  
f o r e   i t  was n e c e s s a r y  t o  combine s t a t i s t i c s   o b t a i n e d   f o r  
p o r t i o n s   o f  a d a y   i n   o r d e r  t o  d e r i v e   s t a t i s t i c a l   i n d i c e s  
which  would  apply t o  t h e  e n t i r e  2 4  hours. T h i s  was done 
by n u m e r i c a l l y   a v e r a g i n g  t h e  v a l u e s   f o r  t he  p o r t i o n s  o f  
t h e   d a y   t a k i n g  i n t o  a c c o u n t  t h e  d u r a t  
being  combined.  For  example i f  L. 
were t o  be  combined t o  g i v e  L i ( 2 4  hrs 
fo rmula  was used :  

1 ( 9  

i o n s   o f   t h e   p e r i o d s  

h r s .  ) a n d  L i  ( 1 5  h r s . )  
1 t h e   f o l l  owi n g  

L i   ( 9   h r s . )  + ( 1 5 / 2 4 ) L i ( 1 5  h r s . )  L i  ( 2 4  h r s .  ) 
z 

The a c c u r a c y   o f   t h i s   a p p r o x i m a t i o n   d e p e n d s  u p o n  t h e  
s i m i l a r i t y  between t h e  s h a p e s   o f   t h e  two s t a t i s t i c a l  
d i s t r i b u t i o n   f u n c t i o n s .  The r e s u l t s  a r e  m o s t   a c c u r a t e  
w h e n  c o m b i n i n g   s t a t i s t i c s   d e r i v e d   f r o m   s i m i l a r  
d i s t r i b u t i o n   f u n c t i o n s .  

The s t a t i s t i c a l   i n d i c e s  computed   i nc lude   t he  L o . 1 ,   L 1 ,  

L q g  v a l u e s   a r e   s u m m a r i z e d  i n  T a b l e s  3 .1 -1 ,  3 . 1 - 2 ,  and 
L 2 ,  L g ,  L10,  ‘-20’ ‘-503 L g o  and L g 9 .  The L I 0 ,   L 5 0  a n d  

3 : i - 3  r e s p e c t i v e l y .   C u m u l a t i v e  
f rom a l l  o f  t h e   s t a t i s t i c a l   i n d  
f o r   e a c h   s i t e  b o t h  i n   f a l l   a n d  
3 . 1 - 1  to 3 . 1 - 8 ) .  

d i s t r i b u  
i c e s  o b t a  
i n   w i n t e r  

t i o n s   d e r i v e d  
i n e d   a r e   p r e s e n t e d  

( s e e   F i g u r e s  



S i t e  1 Time o f  Fa1 1 Winter 
_- 

Day 
Weekday  Weekend  Weekday Weekend 

- 

1 

37  35  41  40 24 hrs .  

30 27  37  36 night 

42 39 44  43 day 

2 day 46  42  43  41 

night 

24 hrs. 

35 34 34  32 

42  39  40 38 , 
3 

25  32  24  26  24 hrs. 

23  24 23 night 

26 36  24 day 24 I 
29 I 

4 

26  35 28 - 24 hrs. 

25  27  25 - night 

27  40  29 - day 

TABLE 3.1-1: Neasured  Values o f  Ll0 (dBA)  



- 
S i t e  Time o f  Fa1 1 Winter 

~ " .- 

Day 
Weekday  Weekend  Weekday  Weekend 

1 32 25 35 29 3 day 

n i g h t  

29  25  34  29 30 -4 24 h r s .  

25 24 32 

2 33 33 28 day 

n i g h t  

33 33 28  32 24 h r s .  

32 33 28 

21  31  19 19 

n i g h t  22 23 20 20 

24 hrs.   21 28 19 19 

22 33 21 - 
n i g h t  22 25 19 - 
24 hrs .  22 30 20 - 

- 

- 

- 

TABLE 3.1-2 iqeasured Values o f  L 5o ( d B A )  



" 

1 Si te  1 Time of Fa1 1 
Day 

Winter 

Weekday  Weekend  Weekday  Weekend 

26 24 26 24 

n i g h t  22  23 29 25 

24 hrs. 25 24 27 24 

3 18 28 18 18 

21 22 19 19 

24 hrs. 19 26 18  18 

TABLE 3 . 1 - 3 :  ifleasured  Values o f  Lg0 ( d B A )  
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F igure  3 . 1 - 3 :  S i t e  2 - F a l l ,   C u m u l a t i v e   D i s t r i b u t i o n s  o f  
E x c e d e n c e   L e v e l s  f o r  D a y ,   N i g h t  
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F igure:   3 .1 -5:   S i te  3- F a l l ,   C u m u l a t i v e   D i s t r i b u t i o n s  o f  
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3 . 2  E q u i v a l e n t   E n e r g y   D e s c r i p t o r s   ( L e q   a n d   L d n )  

T h e   L e q   o r   e q u i v a l e n t   s o u n d   l e v e l   r e p r e s e n t s   t h e  
s t e a d y   A - w e i g h t e d   s o u n d   l e v e l   w h i c h   w o u l d   c o n t a i n   t h e  

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

i s  t h e   e q u i v a l e n t   s o u n d   l e v e l   o v e r  a 2 4  h o u r   p e r i o d .  
( 2 4 )  

T h e   L d n   o r   d a y / n i g h t   e q u i v a l e n t   s o u n d   l e v e l  i s  s i m i l a r  

t o   . t h e   L e q  e x c e p t   t h a t  a n i g h t   t i m e   w e i g h t i n g   f a c t o r  
o f  10 dB i s  a p p l i e d   t o   t h e   h o u r s   b e t w e e n  1 O : O O  p.m. a n d  

7:OO a.m. i n   o r d e r   t o   r e f l e c t   t h e   g r e a t e r   a n n o y a n c e  
c a u s e d   b y   n o i s e s   d u r i n g   t h i s   p e r i o d .   T h i s   n o i s e   d e s c r i p t o r  

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

a n n o y a n c e ) .  

( 2 4 )  

As d i s c u s s e d   p r e v i o u s l y   i n   S e c t i o n  3 .1 ,  i t  has   been  
n e c e s s a r y   t o   c o m b i n e   d a t a   o b t a i n e d   f o r   p o r t i o n s   o f  a d a y  

t o   p r o v i d e   v a l u e s   w h i c h   a p p l y   t o   a n   e n t i r e  2 4  h o u r   d a y .  
V a l u e s   o f   L e q   w e r e   c o m b i n e d   a c c o r d i n g   t o   t h e   f o r m u l a  

b e l o w .  

L e q  = 10  l o g  p l o g - '   ( L e q l )  + D 2  
- 
10 

o1 + D 2 

w h e r e :  

= d u r a t i o n   o f   p e r i o d  #1 

= d u r a t i o n   o f   p e r i o d  # 2  O2 

L e q  = L e q   f o r   p e r i o d  #1 

L e q 2  = L e q   f o r   p e r i o d  # 2  

L e q  = L e q   f o r   s e r i o d s  #1 and # 2  c o m b i n e d  



3 . 2   E q u i v a l e n t   E n e r g y   D e s c r i p t o r s   ( L e q  a n d  L d n )  ( c o n t ' d )  

The f o r m u l a  used t o  comDute Ldn i s  cliven below: 

L n  + 10 
L d n  = 10 l o g  j- L d / l o )  + 9 (IC "4 d B  

2 4  
L -I 

where: 

Ld = Leq f o r   d a y   t i m e   p e r i o d  0700 - 2200 
L n  = Leq f o r   n i g h t   t i m e   p e r i o d  2200 - 0700 
L d n  = d a y / n i g h t   e q u i v a l e n t  s o u n d  l e v e l  

The v a l u e s  o f  Leq and Ldn o b t a i n e d   a t  each s i t e  
d u r i n g  t h e  f a l l  a n d  w i n t e r   m o n i t o r i n g   s e s s i o n s   a r e  
p r e s e n t e d   i n   T a b l e   3 . 2 .  

( 2 4 )  

3 . 3   T r a f f i c  Loss 

T r a f f i c  c o u n t s  w e r e   o b t a i n e d   f o r  b o t h  day   and   n igh t  
d u r i n g  t h e  m o n i t o r i n g  p e r i o d s .  D a t a   f o r  t h e  d a y , n i g h t  
a n d   e n t i r e  d a y  i s   p r e s e n t e d   i n   T a b l e s   3 . 3 - 1 ,   3 . 3 - 2 ,   a n d  
3 . 3 - 3   r e s p e c t i v e l y .  These were o b t a i n e d  by t h e  f i e l d  
e n g i n e e r  d u r i n g  t h e  manned mon i to r ing   and  by l i s t e n i n g  t o  
t a p e  r eco rd ings   wh ich   were  made d u r i n g   t h e  unmanned 
m o n i t o r i n g   p e r i o d s .  Where n e c e s s a r y  on accoun t   o f   gaps  
i n   t h e   d a t a ,   t r a f f i c   c o u n t s   w e r e   n o r m a l i z e d  t o  1 5  hour s  
f o r   d a y t i m e   p e r i o d s   a n d   t o  9 h o u r s   f o r   n i g h t t i m e   p e r i o d s .  

3 .4   Octave  Band 0 9  

The o c t a v e  b a n d  s p e c t r a   p r e s e n t e d  o n  t h e  f o l l o w i n g   p a g e s  
( F i g u r e s   3 . 4 - 1  t o  3 . 4 - 8  ) i n d i c a t e  t h e  range   of   background 
l e v e l s  t h a t  were measured a t   v a r i o u s   t i m e s   o f   d a y   d u r i n g  
t h e  f a l l  a n d  w i n t e r   m o n i t o r i n g   p e r i o d s .  



L d  
L n  

L e q ( 2 4 )  
L d n  

1 

L d  

L n  
2 

Leq ( 2 4 )  
L d n  

L n  

L d n  

FALL 

l E E K O A Y  WEEKEND 

48  
42 

47 
50 

5 0  

42  
48  

51  

3 0  
26 
2 9  

33  

3 4  
2 4  

32  

3 4  i 

45 

3 8  

43 
46  

43 

3 9  
41  

46  

37  

25 
3 5  

36  

42  

27 
40  

41  

W I N T E R  

W E E K D A Y  WEEKEND 

46 

47  49 
44   45  

3 8  42  
46  

48  

44  5 0  

41  47 
35   42  

43 

31  28 
2 4  2 9  
29   28  
32  3 5  

27 " 

25 

26 
32 " 

" 

" 

L d  - day  a v e r a g e   s o u n d   l e v e l .  
L n  - n i g h t   a v e r a g e   s o u n d   l e v e l .  

L e q ( 2 4 )  - 2 4   h o u r   a v e r a g e   s o u n d   l e v e l .  

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

T a b l e   3 . 2 :   V a l u e s  o f  Ld ,   Ln ,   Leq  and   Ldn  
( 2 4 ) '  
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irlONITORING PERIOD 

Fa1 1 Weekday 

F a l l  Weekend 
Winter Weekday 
Winter Weekend 

- 
- 

- 
F a l l  Weekday 

F a l l  Weekend 
Winter Weekday 

N i n t e r  Weekend 

F a l l  deekday 
Fa1  1 iieekend 

Winter Weekday 
Winter Weekend 

- 

F a l l  Weekday 
F a l l  Weekend 
Winter Weekday 

Winter Weekend 

- 

CARS 

111 
151 

159 
168 

176 

126 
113 
97 

18 
16 

4 
5 

5 

1 
0 

0 

TRUCKS 

76 
44 

22 

22 

105 

59 
28 
8 

8 
2 

0 
1 

0 
0 
0 
0 

- 
TOTAI - 
187 
195 

181 

190 

- 
281 

185 
141 
105 

- 
26 
18 

4 
6 

- 
5 
1 
0 

0 

- 

TABLE 3.3-1:  Daytime T r a f f i c  Log ( 1  5 h o u r s )  

% TRUCE 

41 
23 

12 

12 

37 

32 
20 

8 

31 
11 

0 
17 

0 
0 
0 
0 



S I T E  PIONITORING PERIOD CARS 

1 Fa1 1 Weekday 26 
Fa1 1 Weekend 23 
Winter Weekday 17 

Winter Weekend 12 

TRUCKS TOTAL 

2 Fa1 1 Weekday 27 9 36 
Fa l l  Weekend 19 2 21 
Winter Weekday 8 7 15 

Minter Weekend 16 0 16 I 
3 F a l l  Meekday 5 2 1 

Fa1 1 deekend 1 0 1 
Winter Weekday 0 0 0 
Winter Weekend 1 0 1 

4 Fa1 1 Weekday 0 0 0 
F a l l  Weekend 0 0 0 
Winter Weekday 0 0 0 
Winter Weekend 0 0 0 

I 

I 

TABLE 3.3-2:  Nighttime Traffic Log ( 9  hours) 

% TRUCKS 

28 
30 
10 
20 

25 
10 

47 
0 

29 
0 
0 
0 

0 
0 
0 
0 



iv lONITORING  PERIOD  CARS 

Fa1 l Weekday 137 

F a l l  Weekend 
176 Winter Weekday 

174 

180 Winter  Weekend 

Fa1 1 Weekday 
F a l l  Weekend 

203 

113 N i n t e r  Weekend 

121 Winter  Weekday 
145 

Fa1 1 vleekday 

F a l l  Weekend 
23 

6 Winter  Weekend 
4 Winter  Weekday 

17 

F a l l  Weekday 

Fa1 1  Weekend 
5 

0 Winter Weekend 

0 Winter Weekday 
1 

TRUCKS 

86 
54 

24 

25 

114 

6 1  
35 

8 

10 

2 

0 
1 

0 
0 
0 

0 

- 
TOTAL 

223 
228 

200 

205 

- 

- 
317 
206 
156 

121 

- 
33 
19 

4 
7 
- 

5 
1 
0 

0 

% TRUCKS 

39 
24 

12 

12 

36 
30 
22 

7 

30 

11 
0 

14 

0 
0 
0 
0 

T A B L E  3.3- 3: T r a f f i c  Log f o r   E n t i r e  Day (24  hours) 
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4 . 0  DPSCUSSION 

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

A t  s i t e s  3 a n d  4 w h e r e   t h e   n o i s e   e n v i r o n m e n t s   a r e   d o m i n a t e d   b y  
n a t u r a l   s o u n d s ,   t h e r e  w a s   n o   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   w e e k d a y s  

a n d   w e e k e n d s .   A l t h o u g h   t h e   r e p o r t e d   r e s u l t s   i n d i c a t e   t h a t   t h e  
m e a s u r e d   l e v e l s   w e r e   h i g h e r   o n   w e e k e n d s   a t   s i t e s  3 a n d  4, t h i s   i s  
a t t r i b u t a b l e   t o  w ind  a n d   r a i n   w h i c h   p r e v a i l e d   d u r i n g   t h e   w e e k e n d  
m o n i t o r i n g .  A t  s i t e s  1 a n d  2 ,  i t  a p p e a r s   t h a t   n o i s e   l e v e l s   a r e  
s l i g h t l y   h i g h e r   o n   w e e k d a y s   t h a n   o n   w e e k e n d s   ( p r o b a b l y   d u e   t o  

i n c r e a s e d   t r u c k   t r a f f i c   a n d ,   a t   s i t e  1, t o   m o r e   f r e q u e n t   o p e r a t i o n  
o f   t h e   n e a r b y   c e m e n t   p l a n t .  

A t  s i t e s  1 a n d  2 ( b o t h   o n   H i g h w a y   1 2 ) ,   t h e   n o i s e   e n v i r o n m e n t s  
a r e   c o m p l e t e l y   c o n t r o l l e d   b y   t r a f f i c   n o i s e .   T h e   d a y - n i g h t  
e q u i v a l e n t   l e v e l s   ( L d n )   r a n g e d   f r o m  44 t o  51 .  A t  s i t e s  3 
a n d  4, n a t u r a l   s o u r c e s   s u c h   a s   w i n d ,   r a i n   a n d   w i l d l i f e   c o n t r o l  

t h e   L d n   v a l u e s   w h i c h   r a n g e d   f r o m  3 2  t o   4 1 .  



BASELINE NOISE MONITORING NEAR S I T E  OF 

PROPOSED PUMPING STATION, ASHCROFT, B,C. 



1 . 0  I N T R O D U C T I O N  

I n  M a y   1 9 7 7 ,   a m b i e n t   n o i s e   l e v e l s   w e r e   m o n i t o r e d   i n   A s h c r o f t ,  B. C .  

i n   t h e   v i c i n i t y   o f   t h e   p r o p o s e d   p u m p i n g   s t a t i o n   f o r   t h e   H a t  (Creek 
w a t e r   s u p p l y   l i n e .   T h e   p u r p o s e   o f   t h e   m e a s u r e m e n t  was t o   p r o v i d e  

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

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

2 . 0  D A T A  A C Q U I S I T I O N  

T h e   e q u i p m e n t   a n d   p r o c e d u r e s   u s e d   o n   t h i s   o c c a s i o n   w e r e   t h e  same 
a s   t h o s e   u s e d   f o r   t h e   w i n t e r   m o n i t o r i n g  i n  t h e   H a t   C r e e k   V a l l e y .  

2 . 1   S i t e   D e s c r i p t i o n  

T h e   m o n i t o r i n g   s i t e   w a s   d e s i g n a t e d   a s   S i t e  5 t o   d i s t i n g u i s h  

i t  f r o m   S i t e s   1 ,   2 ,   3 ,   a n d  4 w h i c h   w e r e   l o c a t e d   i n   t h e  
H a t   C r e e k   V a l l e y .   I t s   l o c a t i o n   w a s   c h o s e n   t o   p r o v i d e   d a t a  

o n   e x i s t i n g   n o i s e   l e v e l s   i n d i c a t i v e   o f   t h e   a r e a   m o s t   l i k e l y  
t o   b e   i m p a c t e d   b y   t h e   p r o p o s e d   p u m p i n g   s t a t i o n .   T h e  
m o n i t o r i n g   s i t e  was s i t u a t e d   o n   t h e   C i r c l e  7 Ranch a t   t h e  

l o c a t i o n   i n d i c a t e d   i n   F i g u r e   2 . 1   o f   t h i s  Addendum.  The 
m i c r o p h o n e   w a s   l o c a t e d  i n  a g r a s s y   a r e a   a p p r o x i m a t e l y  
7 0   f e e t   f r o m   a n   i n f r e q u e n t l y   u s e d   d i r t   r o a d .  

T h e   p r e d o m i n a n t   n o i s e   s o u r c e s   a t   S i t e  5 i n c l u d e d   f r e q u e n t  
t r a i n   t r a f f i c   o n   b o t h   t h e  C .  P .  a n d  C .  N .  L i n e s ,   w i n d   n l o i s e  
a n d   i n f r e q u e n t   l o c a l   t r a f f i c   o n   t h e   a d j a c e n t   d i r t   r o a d .  

2 . 2   M o n i t o r i n g   S c h e d u l e   a n d   M e t e o r o l o g i c a l   C o n d i t i o n s  

N o i s e   m o n i t o r i n g   a t   S i t e  5 w a s   c o n d u c t e d   f r o m   1 1 : O O   p . m .  

o n  May  26,  1977 ( a  T h u r s d a y )   u n t i l  1O:OO p.m. on May  27,  1977 
( a   F r i d a y ) .   T h r o l A g h o u t   t h i s   p e r i o d ,   t h e   w e a t h e r  was d r y  

REVISE0 M A Y  1 9 ,   1 9 7 8  Harford, Kennedy, Wakefield Ltd. 



FIGURE 2-1: BASELINE  NOISE  MONITORING  SITE 5 NEAR  MAKE-UP  COOLING 
WATER SUPPLY  INTAKE AT 4LiiCROFT. 



a n d   s u n n y   w i t h  a m a x i m u m   t e m p e r a t u r e   o f  18OC a n d  a m i n i m u m  
o f  3OC ( t e m p e r a t u r e   d a t a   o b t a i n e d   f r o m   g o v e r n m e n t   w e a t h e r  
o b s e r v e r ) .   W i n d   s p e e d   w a s   a u t o m a t i c a l l y   r e c o r d e d   o n  
t a p e   w h e n e v e r   n o i s e   l e v e l s   a t   t h e   l a b   e x c e e d e d  a p r e s e t  

v a l u e .  When t h i s   d a t a  w a s   t a k e n   f r o m   t h e   t a p e   r e c o r d i n g  
i t  b e c a m e   a p p a r e n t   t h a t  some w i n d   g u s t s   e x c e e d e d  1 2  m.p .h .  

a n d   h e n c e   t h e   n o i s e   d a t a   o b t a i n e d   c o u l d   c o n t a i n  some 

c o n t r i b u t i o n   f r o m   m i c r o p h o n e   w i n d   n o i s e .   I n   o r d e r   t o  
a s s e s s   t h e   s i g n i f i c a n c e   o f   a n y   s u c h   c o n t r i b u t i o n ,   t h e  

L d n   f o r   S i t e  5 was p r e d i c t e d   e m p i r i c a l l y   c o n s i d e r i n g  
t h e   k n o w n   c h a r a c t e r i s t i c s   o f   t h e   n e a r b y   t r a i n   t r a f f i c  
w h i c h  was t h e   p r e d o m i n a n t   s o u r c e   o f   n o i s e . '   T h e   p r e d i c t e d  

v a l u e   o f   L d n  w a s   5 4 . 5   w h i c h   a g r e e s   v e r y   c l o s e l y  w i t h  
t h e   v a l u e   o f   5 6   d e r i v e d   f r o m   t h e   m e a s u r e m e n t s .   T h i s   s u g g e s t s  
t h a t   t h e   m e a s u r e d   L d n   w a s   d e t e r m i n e d   p r i m a r i l y   b y   t r a i n  

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

w a s   s m a l l .  

3 . 0  RESULTS 

P r o c e d u r e s   u s e d   f o r   c o m b i n i n g   s t a t i s t i c a l   i n d i c e s   a n d   e q u  

e n e r g y   d e s c r i p t o r s   w e r e   t h e  same a s   t h o s e   u s e d   o n   t h e   f a 1  
w i n t e r   d a t a   ( i . e .   S i t e s  1 t o   4 ) .  The s t a t i s t i c a l   i n d i c e s  

c o m p u t e d   a t   S i t e  5 a r e   p o r t r a y e d   b y   t h e   c u m u l a t i v e   d i s t r i  

i va.1 e n t  
1 a n d  

b u t - i o n s  
p r e s e n t e d   i n   F i g u r e  3 . 0  o f  t h i s  Addendum.   Va lues  o f  L d ,   L n ,  
L e q ( 2 4 )  AN0 L d n   o b t a i n e d   a t   t h i s   l o c a t i o n   w e r e  5 0 ,  49,  50 a n d  

56  dBA r e s p e c t i v e l y .  

' The e m p i r i c a l  model used t o   p r e d i c t   t r a i n   n o i s e  was developed  by 
Wyle Labora tor ies  and i s  descr ibed i n   t h e i r  Report WCR 73-5, Ju l y ,  1973.. 
The volume o f   t r a i n   t r a f f i c  was ascer ta ined  by  comnunicat ion  wi th  
Canadian  Paci f ic  and  Canadian Nat ional   Rai lways. 

M A Y  19 ,  1 9 7 8  Harford. Kennedy, Wakefield Ltd 
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APPENDIX B 

PROJECT EQU I PPIENT 

SOUND POlJER AN2 SOUND PRESSURE  LEVELS 

Harford. Kennedy. Wakeficsld Ltd 



UNIT 
EARS 

~ 

2.7 

4.9 
~ 

__ 
6.1 

__ 
8.1 

__ 
3.9 

~ 

6.9 

__ 
8.2 

__ 
4.0 

__ 
2.2 

__ 
5.9 

__ 
0.6 

__ 

EQUIPMENT 

TYPE MAKE & MODEL 
- " 

Bul ldoze r  

CAT D8K Bu l l doze r  

CAT D9H 

Bu l l doze r  CAT D7 

Grader 

DJB CAT Off-Road 

Wabco 660B 

Truck (0250  Engine) 

Front-end 

Scraper 

Loader 
CAT 966C 

CAT 637D' 

Dump Truck Mack 1 DM-600* 

-i- Compactor CAT 825 o r  

Backhoe CAT 225 o r  

Truck  Crane  Grove [ TM 650, 800 

1 

NOISELEVEL  DATA 31.5 63 125  250 
- __ ___ 

Measurement; 
Ka iser  Resources  75  79  82  76 

Measurement; 
Bulk Sample Prog.  85  90  83  83 

Measurement; 
Bulk Sample Prog.  83  88  85  83 

Measurement; 
Bulk Sample Prog. 1 82 [ 85 I 80 1 83 

.~ 

Bulk Sample Prog. 

Ka iser  Resources 1 :: 1 1," 1 1: 1 Measurement; 

Drive-By  Measure- 
ment i n  L i t .  

F inn ing  
T rac to r  I 79 I 82 I 86 I 88 

E FREQUENCY-LH 

500 1K 2K 

80 76  76 

80  78 75 

80 81  81 

86 81 79 

75  76 77 

79  74  71 

87.5 86  83 

75  81 67 

80 78 75 

79 74 71 

86 75  71 

TABLE B-1: SOUND PRESSURE LEVELS ( r e .  20 UPa)  AT 15 m (50 f t . )  FROM  PLANT  CONSTRUCTION 
EQUIPMENT UNDER  LOAD (NUMBERS OF UNIT-YEARS ARE FOR 1978-79). 

83 

87 

79 ! 75.5 1 89.5 

67  62  85 



UllIT - 
YEARS 
. " 

( 1  983) 
3.3 

( 1  982) 
1.3 

1.2 

__ 

___ 

( 1980) 

EQUIPMENT C E N T R E  F R E Q U E N C Y ( H . 2 )  O C T A V E  B A P I D  SOURCE OF 
- 

TYPE 8K 4K 2K 1K 500 250 125 63 31.5 NOISE L E V E L  DATA MAKE & MODEL dBA 
"" - 

Crawler 

Clark 714 Cherrypicker 

81 57.5 66 72 76.5 79.5  77.5 79 73  69 See Ref. 5 4100 W 
Ma n i  towoc 

Derrick 
Stiff-Leg 

81 57.5 66 72 76.5  79.5  77.5 79 73  69 See Ref. 5 3900 W ,  4000 W Crane 
Mani towoc 

o r  720 81 57.5 66  72 76.5 79.5  77.5 79 73 69 See Ref. 6 

Concrete 
Truck 

Mack Use Cumins 
DM-600 85 62 67 71 75 86 88 86 82 79 NTO-262 Data 

REFERENCES: 1 Used CAT 657B data   less  2 dB t o   c o r r e c t   f o r  horsepower difference.  
2 Used data  from drive by of Commins  NTO-262, a u n i t  w i t h  s imilar  power. Ref.: Lyon, Lectures i n  

3 For compactors, CAT 825 o r  835 used CAT D8K bul ldozer   data;   s imilar  horsepower and weight. 
4 .  For CAT 225 or 235 backhoe,  used CAT 966C loader  data;  similar horsepower and engine  speed. 
5 .  Estimated  noise  of  crane on basis o f  i t s  engine: GM 12~71-N.  Engine  noise  previously  measured. 
6 Supplier  (Williams  Machinery)  stated  Clark  cherrypickers meet California  noise code of  85 dBA a t  

Transportation  Noise, p.  139. 

50 f t .  Therefore used crawler  crane  data. 

TABLE B-1  (CONTINUED) 



MAKE & MODEL 

Gardner Denver 
3100A (4") 

Engersoll -Rand 
DXL-900 

Wabco 
1508 

~ ~~~ 

CAT D9H 

CAT 824 

CAT 166 

CAT 666B 

:AT 8258 

SOURCE OF I , OCTA 
NOISE LEVEL DATA 31.5  63 

Atlas Copco 
ROC 601 (5")  85  89 

EPA, Noise Emis- 
sion  Standards 
for  Construction 
Equipment  67 72 

Manufacturer 77 83 

Measurement: 
Kaiser  Resources  75 79 

B u l k  Sample Prog. 
Use 6218 Scraper 
Data 78 85 

~~~~~~ 

Use CAT 621B 

Scraper Data 

Use CAT 657B 

Resources 
I I 

Use CAT 621B 
Scraper Data 1 78 I 85 

TABLE 8-2 SOUND  PRESSURE  LEVELS ( re. 20 pPa) AT 15 m (50 f t . )  FROM MOBILE MINING 
EQUIPMENT UNDER LOAD. (NUMBERS OF UNIT-YEARS REFER TO M I N E  STAGE 6; P I T  
SUPERFICIALS). 

I I ' ' i ,  , I .  , I  i , j , ,  1 " :  ,,:'!!:,>.:I.' ; , : ,  1 



INIT- I EQUIPMENT 

'EARS TYPE ikiAl(E & MODE1 

7.9 I Rock Drill I A t l a s  Copco 
ROC 601 

Rand  DXL-90( 

Front-end CAT 966C I 
I I 

3.0  Grader Wabco 6606 

5.25 Of f - road 
Truck Wabco 150B 

17.5  Various  Set"  Cumins 
v ice  Trucks NTO-262 

0.3  Crushing 
P l a n t  

Pioneer, 
200 ton /hr  . 

3.5 Highway Cumins  
Dump Trucks NTO-262 

9.7  Scraper CAT 637D 

SOURCE  OF 1 O C T A V E  B A N D  C E N T R E  FREQUENl 
.__. 

NOISE LEVEL  DATA 1K 500 250 125 63 31.5 
" 

Measurement o f  D8K 
Bulk Sample Prog. 78  80  83 83 90  85 

85 96  94 92  91 89 

E PA 77 80 73 76 72 67 

Measurement: 
Bulk Sample  Prog. 74 79 78 89 91 86 

I I I I I I~" 

Measurement, 
Bulk Sample Prog. 81  86 a3 80 85 82 

kanu fac tu re r  87  87 90 a7 83 77 

Drive-by Measure- 
ment i n   L i t e r a t u r e  75 86 88 86 82 79 

74 71  70 70 77 76 

Drive-by Measure- 
ment i n   L i t e r a t u r e  

86  87.5 92.5 90  86.5 82 Ka iser  Resources 
Measurements: 

75 86 88 86 82 79 

TABLE 8-3: SOUND PRESSURE LEVELS OF ACCESS ROAD CONSTRUCTION  EQUIPYENT  (EXCAVATION AND BASE 
COURSE) UNDER LOAD. ( r e  20 V P a )  AT 15 'm (50 ft.) (UNIT YEARS RELATE TO THE EXPECTED 
14-MONTH DURATION OF THIS CONSTRUCTION) 



I 

UNIT- 

YEARS 

0.83 
... . ~~. ~" 

0.83 

0.83 

__ 
1.66 

3.32 

1.66 

0.83 

~~~~ 

EQUIPMENT 

TYPE MAKE b MODEL 
~- ~__ 
Tug Boat Westminster 

Shaman (43 ft.) 

Clamshell  

3900 W 
Data; Mani towac Crane 
Crawler  Crane 

D r i v e r  
P i l e  

rIngersol1-Rand Compres- 

Unknown 

CAT 966C Loader 

NTO-262 data  Truck 
Use Cumins  Mixer  

NTO-262 data 
Use Cumins  Dump 

Truck 

DXL 900 so r  

___.~~ __ 
SOURCE OF 

NOISE LEVEL DATA 
~~ ~ 

Measurement 
(8Ol la rd-Pu l l )  

Measurement, 
GM 12~71-N  Engine 

EPA Peak  d8A data 
Spectrum  Estimated 

(Lea  90)* 

EPA 

Dr ive-by  Test i n  
L i t e r a t u r e  

Drive-By Test 
i n  L i t e r a t u r e  

Measurement, 
Bulk Sample Prog. 

"~ 
O C T A  

1.5 63 

73 78 

69 73 

83 86 

67 72 

79 82 

79 82 

86 91 

i Bfl:: 3 C C N ?  

125 250 
"_ "- 

- ~ _ _ .  

89  88 

79  77.5 

90 93 

76 73 

86  88 

86 88 

89 78 

"" F R : ) U E N (  ~ 

500 1 K  - ~ "" 

80' 77- 

79.5 76.5 

95  95 

80' 77 

86 75 

86 75 

79 74 

.- __- 

2K 4 K  8K 
dBA 

~ ~ "" ~~ 

76 65 62 84 

72 66 57.5  81 

95 91  86 101 

70  63 53 81 

71  67 62  85 

71 67  62  85 

71  65  66 81 

*EPA g ives  L 85 f o r  p i l e   d r i v e r   a t   n o n - r e s i d e n t i a l   c o n s t r u c t i o n   s i t e s .  
Have assume8qL 90 f o r   w a t e r - i n t a k e   c o n s t r u c t i o n   t o  be conserva t ive .  

eq 

TABLE 8-4: MAKE-UP  COOLING  WATER  SUPPLY - INTAKE CONSTRUCTION  EQUIPMENT  SOUND PRESSURE 
LEVELS ( r e  20wPa) AT 15 m (50 f t . )  UNDER LOAD.  (UNIT-YEARS  RELATE TO THE 
EXPECTED 10-MONTH  DURATION OF CONSTRUCTION. ) 

Harford.  Kennedy,  Wakefield Ltd 



~ 

IN IT 

I EAK 

EQUIPMENT 1 SOURCE OF ,OCTAV 

31.5 E3 

69 73 

86 91 

a3 aa 

86 91 

79 a2 

67 72 

B A  1; __ 
125 1K 

C E N T R E  F f  ~T dBA TYPE 

Crane 

Backhoe 

MAKE 8 MOnEL NOIcE LEVEL DATA 

Assume Mani- Yeasurement, 
towoc 3900W GM 12V71-N 

Engine 

CAT 225 Use measured 
d a t a   f o r  CAT 
966C Loader 

2 

__ 
2 

79 76.5 

a9 74 
I 

3 

__ 
2 

CAT D i  nrasurement, 
Bul k  Sample 
Program 

CAT 966C Measurement, 
Bulk Sample 
Program 

a5 a1 
- 

74 

Loader 
Front-end 

a9 

2 Mixer  
Truck 

Cornpressc 

86 
__ 

76 

75 - 

77 

85 - 

a1 

62 

2 I n g e r s o l l -  
Rand 
DXL- 900 I 

TABLE B-4A: MAKE-UP  COOLING WATER BOOSTER PUMPING STATION CONSTRUCTION 

UNDER LOAD 
EQUIPMENT SOUND PRESSURE LEVELS ( r e  20 pPa) AT 15 rn (50 ft. ) 

HARFORD, KENNEDY, WAKEFIELD LTD. 

E z 1 I i I I I I a 1 1 I a f I I r 1 



JNITS . I P E  

8 Bu l ldozer  
wi th  Ripper 

8 Backhoe 

16  Side-boom 
Trac to rs  

4 Crawler 
Crane 

2 Graders 

6  Compressor 

3 Front-end 
Loader 

6 Dump Truck 

MAKE & MOOEL] NOISE LEVEL DATA 31.5 
_____. - "w 
CAT 07 Measurement, 

Bulk Sample Prog.  83 88 

CAT 225 Use Measured data 
f o r  CAT 966C Loade * 86 91 

CAT 5726 Use CAT D9H Dozer 
da ta ,   s im i la r  
power  75  79 

Mani towoc 1 Measurement o f  
3900W GM 12V71-N Engine I 69 1 73 

I n g e r s o l l -  

CAT 966C Measurement, 
/Bu lk  Sample Prog. I 86 1 91 

Use  Cummins Drive-by Measure- 
NTO-262 data ment i n  L i t e r a t u r e  79  82 

125 250 500 ___ 

85 83 80 

89  78  79 

82 76 80 

79 77.5 79.5 

80 83  86 

76  73 80 

89  78  79 

86 88 86 

J E N C Y  1 
1K  2K 

81 81 

74 71 

76  76 

76.5  72 

81 79 

77 70 

74 71 

75 71 

82. ! 

85 

TABLE 8-5: MAKE-UP COOLING WATER PIPELINE CONSTRUCTION  EQUIPMENT SOUND PRESSURE LEVELS 
( r e   2 0 ~ 1  Pa) AT 15 m (50 ft.) UNDER LOAD. 

8 



N O I S E  S O U R C E  

Turb ine   Ha l l  and 
B o i l e r  House 

Forced D r a f t  and 
Primary Air Fans 

Induced  Dra f t  
Fans 

Transformers 

N a t u r a l  D r a f t  
- lyperbol ic  Cool-  
i n g  Towers (2)  

Mechanical D r a f t  
Cool i ng  Towers 
( 4 )  

\i r b l   a s t   C i r c u i t  
i reakers  (Pres- 
iur i  r e d  Head) 

I 

~ ." ~ 
~~ ~~ 

COMMENTS 

Sur face   Rad ia t ion  
(Worst  case d i r e c t i v i t y )  

Louvres 

From t o p  Worst-case Fans 99. E 

o f   S t a c k  Best-Case Fans 

Based on Measurements o f  
Central ia,   Washington 

A t  Base o f  Towers 46* . I n c l u d e d   f o r  Comparison on ly .  
Source:  Measurement o f  
Central ia,   Washington 

'eak L i n e a r  SPL's o f  Worst- 
:ase breakers  (Reference 46)  147 

TABLE 8 - 6 :  

I 1 I 1 n 

c 

* This   data was ob ta ined   by   ex t rapo la t i on   o f   spec t rum shape. 

SOUND PRESSURE LEVELS A T  15 m ( 5 0  f t . )  FROM 
EFFECTIVE A C O U S T I C  C E N T R E S  O F  S IGNIFICANT 
POWER PLANT N O I S E  S O U R C E S  (TOTAL O F  FOUR 
GENEkATING U N I T S )  

Harford,  Kennedy,  Wakefield Ltd. 

I I I t # f I I # I r I 



I I I I 

. .. 

d BA 
. 

82 

"~ ~. 

COMMENTS 

"" 

Data from Measurements of 
Stephens-Adamson 4000 tor 
hour u n i t  a t  Roberts Bank 

Assuming Average Interior 
SPL of 95 dBA and Insula- 
ted metal sandwich panel 
walls. 

Total SPL's from: 

2- CAT 966C Loaders 
1 -  CAT D8K Dozer 

Without  coal p i le   sh ie ld-  
ing and w i t h  75% Usage 
Factors 

__ 
31.5 

: T A Y  

i3 
" ." [IAN 

I25  
.__ C E N '  
250 

< E  FR 

500 
"" 

82.5 

___ 

51 

NOISE S O U R C E  
1K 

75.5 

46 

2K 
. 

73 

40 

itacker and  Reclaimer 
( 2  uni ts)  

a4 

__ 

70 
- 

94. E 

80.5 

__ 

67 

a0 

__ 

63 

84 

71 

'rimary  and  Secondar) 
:rusher House 

58 

lobile Clean-up 
fquipment a t  Coal 
itockpiles 

89.5 91.5 a4 a3 79.5 76.! a5 

TABLE 6-7: SOUND PRESSURE  LEVELS ( re .  201.1 Pa) AT 15m (50 f t . )  FROM EFFECTIVE 
ACOUSTIC  CENTRES OF COAL PREPARATION  FACILITY  EQUIPMENT 



OCTAVE BAND CENTRE FREQUENCY ( H z )  

31 .5  4K 2K 1K 500  250 1 2 5   6 3  

I n t e g - E b a s c o   B a s e   W a l l  
S e c t i o n  5 *  

A l t e r n a t e   2 :   N u - L i n e  

4 8  4 5  24 25 2 5  1 9  1 3* 7 *  ( i : i v e r b a n k   T e s t :  TL 7 0 - 2 0 0  

A l t e r n a t e   1 :   F o r m a - W a l l  

42 * 3 8 *  35 * 2 9 *  2 3  * 1 7 *  1 1 *  

P a n e l s B  
( g i v e r b a n k   T e s t :  TL 6 4 - 3 1 6 )  7 *  1 3 *   1 9  2 6  47  

27  20 1 5  6* Des i gnC 
P e r f o r a t e d   I n n e r   S h e e t  

60   59  55 

A 

~ - ~ ~ ~~~ .- ~- 

I lo* 

*: T h e s e   v a l u e s   w e r e   e s t i m a t e d   f r o m   F i e l d - I n c i d e n c e   M a s s   L a w   T h e o r y  

A: C o n s t r u c t i o n  - 2 2   g a u g e   s t e e l / l  7 /8  i n .   p o l y u r e t h a n e   f o a m   i n s u l a t i o n /  
2 2  g a u g e   s t e e l  

B :  C o n s t r u c t i o n  - 18 g a u g e   s t e e l   ( e x t e r i o r   s h e e t ) / l . 5   i n . ,   2 . 5   l b .   d e n s i t y  
r o c k w o o d   i n s u l a t i o n / l 6   g a u g e   c o r r u g a t e d   a l u m i n u m  

C :  C o n s t r u c t i o n  - 2 1   g a u g e   a l u m i n u m   ( e x t e r i o r ) / l . 5   i n .   g l a s s   f i b r e   b o a r d /  
18  g a u g e   g a l v a n i z e d ,   p e r f o r a t e d   s t e e l .  

TABLE 8 - 8 :  SOUNO T R A N S M I S S I O N  LOSS  VALUES ( d B )  FOR B A S E  

A N D  ALTERNATES 
BOILER H O U S E  A N D  T U R B I N E  HALL WALL D E S I G N  

Harford.  Kennedy.  Wakefield Ltd 



* Babcock & Wilcox Canada  Ltd. 
A X I A L  FLOW FAN SPwL SUMMARY 

B . C. H Y D R O ,  HAT CREEK 

9 Sound   Power   Leve l  - dB ( r e f .  Watts) 

F r e q u e n c y  ( H Z )  3l.5 53  125  250  500 1000 2000  4000  8000 

F.D.  Fan: 750,000 ACFM; 24.5 in.W.G.;   105OF; 3500 H.P .  

Novenko (1190  rpm) : a t  i n l e t  10 5 99  99 110 127  123  118  107  97 
t h r o u g h   c a s i n g  97 93 9 1  96 108 101 93 79 66 

W e s t i n g h o u s e  (1185  rpm) (w.10"'~) - 145 148 152 154 150 144 138 135 

Howden F a r s o n s  (870 rpm) - 122 122 129 138 137 134 128 121 

TLT-Babcock (1180  rpm) 139 132 134 138 135 132 127 118 108 

S h e l d o n s  (885  rpm) - 108 120 128 135 131 128 122 114 

I 

.. 
I 

m 

I 

I . D .  F a n :  1,435,000 ACFM; 27.2 in.W.G. ; 2 7 0 ° F ;  6500 H . P .  

Novenko (890  rpm) : a t  i n l e t  107 101 101 113  129  125 120 109  99 
t h r o u g h   c a s i n g  99 95  93  98 110 103  95  81  68 

W e s t i n g h o u s e  (885 rpm)(m. IO -I3 w )  - 148  151 165 157  153  147 141 138 

Howden P a r s o n s  (870  rpm) - 125  125  132 141 140  137  131  125 

TLT-Babcock (700  rpm) 141 141 142  140  136  134  128  119  109 

S h e l d o n s  - Fan Design Not A v a i l a b l e  - 

I 

m 

1 

;I 

P . A .  F a n :  487,200 ACFM; 5 0  in .W.G. ;  1 0 5 O F ;  4500 H . P .  

Novenkc (1190  rpm) : a t  i n l e t  112  107  105  115  133  129  124 113 103 
t h r o u g h   c a s i n g  10 3 99  97  102 114 107 99 85 72 

a 
W e s t i n g h o u s e  (1785  rpm) (Ip.I6''\J) - 150 153 157  159  155  149  143 140 

Howden P a r s o n s  - Fan D e s i g n   N o t   A v a i l a b l e  - 
rl TLT-Babcock (1180  rpm)  144 141 143  147  145  142  138  129  119 

S h e l d o n s  - Fan D e s i g n   N o t   A v a i l a b l e  - 
a 

a 
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APPENDIX C 

I A E L E  O F  c o N r i N l s  
Page 

C1.0 SAMPLE  CALCULATIONS 
C1. l  INTRODUCTION 
C1.2 CONTINUl3US NOISE SOURCES 

( a )  Boi ler  H o u s e   a n d   T u r b i n e  H a l l  

( b )  Fan Noise 
( c )  C o o l i n g  T o w e r   N o i s e   R a d i a t i o n  
( d )   T r a n s f o r m e r   N o i s e  
( e )   P r e d i c t i o n   o f  L d n  C o n t o u r s  

A t  Proposed Ai rs t r i .p  

N o i s e   R a d i a t i o n  

C1.3 INTERMITTENT  NOISE SOURCES 
( a )   S t e a m   V e n t i n g   t o   A t m o s p h e r e  
( b )  P i t  B l a s t i n g   N o i s e  

C1.4 CHARACTERIZATION OF DISTRIBUTED 
NOISE SOURCES (MINE) 

c1 - 1 
c 1  - 1 
c1  - 1 

c1  - 1 
c1  - 3 
c1  - 5 
c1  - 7 

C1 - 8 
c1  - 1 0  
c1  - 1 0  
c1  - 1 2  

c1 - 1 4  

REFERENCES C1 - 18 

F o l l o w i n g   P a g e  

Workshee t  No. 1 B o i l e r   H o u s e   a n d  Turb ine  H a l l  

Workshee t  No. 2 C a l c u l a t i o n  o f  I n d u c e d   D r a f t  
S u r f a c e   - R a d i a t e d   S o u n d   P o w e r   c 1  - 1 

Fan  Sound Power L e v e l s   c 1  - 3 

Figure C l - 1 :   S l a n t   P e r p e n d i c u l a r   D i s t a n c e   c 1  - 9 
F i g u r e   C 1 - 2 :   S t y l i z e d   R e p r e s e n t a t i o n  o f  Open 

P i t  No. 1 w i t h  R e c e p t o r   i n   N e a r  
F i e l d  c1  - 1 0  

Harford.  Kennedy,  Wakefield Ltd. 



APPENDIX C 
C1.0 SAMPLE  CALCULATIONS 

C 1 . l  INTRODUCTION 

This a p p e n d i x   c o n t a i n s   b r i e f   d e m o n s t r a t i o n s   o f   a l l   m a t h e m a t i c a l  
( e m p t r i c a l   a n d   t h e o r e t i c a l )   m o d e l s   t h a t   h a v e  been used t o   g e n e r a t e  
s o u n d   p o w e r   l e v e l   d a t a   f o r   p r o j e c t   c o m p o n e n t s .   I n   a d d i t i o n ,  a d e s -  
c r i p t i o n  i s  g i v e n   o f  how mine's d i s t r i b u t e d  sound   sou rce   r eg ion   was  
a p p r o x i m a t e d .  

C1.2 CONTINUOUS  NOISE  SOURCES 

( a )   B o i l e r  House  and T u r b i n e  H a l l   N o i s e   R a d i a t i o n  

P rob lem:   Es t ima te   To ta  
comple ted   bo i  

S o l u t i o n :  

1 sound   power   l eve l   t o  be r a d i a t e d   f r o m   t h e  
l e r   h o u s e   ( B . H . )   a n d   T u r b i n e   H a l l   ( T . H . )  

S t ep  1 :  C a l c u l a t e   t o t a l   e x t e r i o r   s u r f a c e   a r e a  (A)   o f  B . H .  and 
T . H .  i n  m 2 ;  A=89,500 m2 ( 9 5 7 , 5 0 0  f t . '  ) 

S t e p  2 :  E s t i m a t e   I n t e r i o r   s o u n d   p r e s s u r e   l e v e l  ( S P L )  i n  B . H .  
and T . H .  Assume t h a t  a r e v e r b e r a n t   s o u n d   p r e s s u r e   l e v e l  
o f  9 5  dBA i s  a t t a i n e d   t h r o u g h o u t .   A d o p t  a n o i s e   s p e c t r u m  
t o   p r o d u c e  95  dBA i n  which e a c h   o c t a v e   b a n d   f r o m   3 1 . 5   t o  
8000 Hz m a k e s   a n   e q u a l   c o n t r i b u t i o n   t o  t h e  o v e r a l l   A - w e i g h t e d  
n o i s e   l e v e l .   ( R e f e r e n c e  C 1 ) ;  s e e   l i n e  1 of   Workshee t  1 .  

c1  - 1 Harford. Kennedy, Wakefield Ltd. 



H A T  C R E E K  PROJECT: SAMPLE  CALCULATION  WORKSHEET 

t 

1. -7 

i 
CALCULATION DESCRIPTION 

F R E Q U E N C Y  ( I  z- 
93.5 I 

OCTi  

T25 

E B A N  

250 

C E N T F  

500 

90.5 

__ 
3 1  . 5  6 3  

SPL a t   i n t e r i o r   s u r f a c e s  
( dB r e .  20  VPa) 111 106 100.5 95.5 

T r a n s m i s s i o n   l o s s   o f  
B u i l d i n g  Skin   (dB)  5 11 17 23 

__ 

72.5 

29 

61.5 

SPL a t   e x t e r i o r   s u r f a c e  
o f   b u i l d i n g  s k i n  
= l i n e  1 - l i n e  2 106 95 83.5 

SWL = SPL + 1 0  Loglo A 

= Line 3 + 49.5  dB 

(dB r e   1 0 - l 2 W )  155.5 144. 133 122 111 

Worksheet  No. 1 ;   T i t l e :   B o i l e r  House  and  Turbine  Hal l   Surface-Radiated  Sound  Power 
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S t e p   3 :   E s t i m a t e   t r a n s m i s s i o n  l o s s  of  B . H .  and T . H .  e x t e r i o r  
s u r f a c e s ,   t h e s e   t o  be t h e   " b a s e "   d e s i g n :  2 2  gauge 
o u t e r   s t e e l   s h e e t / 3 . 8  cm ( 1 . 5  i n . )   f i b r e g l a s s  b o a r d  
o f 2 6 . 4  kg/m3 ( 1  . 6 5  l b . / f t . 3  ) d e n s i t y / 2 4   g a u g e   i n n e r  
s t e e l   s h e e t .   T r a n s m i s s i o n   l o s s   v a l u e s   w e r e   e s t i m a t e d  
us ing   random  inc idence   mass   l aw  theoryCg ; see L ine  2 of  
w o r k s h e e t .  

S t e p  4 :  S u b t r a c t   L i n e  2 f r o m   l i n e  1 t o  g i v e   t h e   s o u n d   p r e s s u r e  
l e v e l   a t   t h e   e x t e r i o r   o f   t h e  B . H .  a n d  T . H . ,  t h e n  make 
s t a n d a r d   a p p r o x i m a t i o n   t h a t  SPL e q u a l s   s o u n d   i n t e n s i t y  
l e v e l  ( S I L )  f o r   f r e e ,   p r o g r e s s i v e   s o u n d   w a v e s .  

S t e p  5: C a l c u l a t e   t o t a l   s o u n d   p o w e r   l e v e l  (SWL) f rom  the  S I L  a t  
t h e  e x t e r i o r  s u r f a c e   a n d  t h e  t o t a l   s u r f a c e  a r e a :  

SWL = S I L  + 10  log, ,  A d B  

= SPL + 4 9 . 5  d B  

c-1 

S t e p  6 :  A c c o u n t   f o r   d i r e c t i v i t y  o f  B . H .  and T . H .  s o u n d   s o u r c e .  
B u i l d i n g   i s  3 t i m e s   a s   l o n g   a s   i s   w i d e ,   t h e r e f o r e ,   w i l l  
r a d i a t e  more no i se   f rom  s ides   t han   f rom  ends .   The   d i r i ?c -  
t i v i t y  h a s  been h a n d l e d   c o n s e r v a t i v e l y  by a s s u m i n g  t h e  
r a d i a t i o n  i n  a l l   d i r e c t i o n s   a s   t h a t  o f  a s i d e .  

c1 - 2 Harford. Kennedy, Wakefield Ltd. 



( b )  Fan Noise  

Problem: To c h e c k   t h e   s o u n d   p o w e r   l e v e l   d a t a   p r o v i d e d  by v a r i o u s  
p o t e n t i a l   s l l p p l i e r s   o f  t h e  m a j o r   p l a n t   f a n s   ( f o r c e d   a i r ,  
i n d u c e d   c r a . F t   a n d   p r i m a r y   a i r   f a n s )   a g a i n s t   a n   e m p i r i c a l  
model deve loped  by a n   i m p a r t i a l   s o u r c e .  * 

S o l u t i o n :  

S t e p  1 :  S e l e c t  a f a n   n o i s e  model d e v e l o p e d   a t  t h e  B u f f a l o  
Forge Company ( n o t  a p o t e n t i a l   s u p p l i e r )   w h i c h  
u t i l i z e s   f a n   d e l i v e r y   v o l u m e  Q ( c f m )   a n d   s t a t i c  
p r e s s u r e  P ( i n c h e s  o f  w a t e r )   a s   i t s  ma in   pa rame te r s .  
See   Re fe rence  C z . 

S t e p  2: As a n  example . ,   cons ide r  t h e  i n d u c e d   d r a f t   f a n s  
( t w o   p e r   u n i t )  f o r  which t h e  t e s t  b l o c k   c o n d i t i o n s  
a r e  Q = 1 . 4 3 5  x 1 0  cfm  and P = 2 7 . 2   i n .   o f   w a t e r .  
The fan:; a r e  expec ted  t o  be of  t h e  v a n e a x t a l   t y p e .  

6 
I 

S t e p  3 :  C a l c u l a t e  t h e  s o u n d  power   l eve l  ( S W L )  o f  a s i n g l e  
f a n  as f o l l o w s :  

L 

SWL IC, + 1 0  l O g , o  Q + 20 l o g l o  P d b  c - 2  

= + 1 0  l o g   ( 1 . 4 3 5  x l o 6 )  + 20 l o g , ,  ( 2 7 . 2 j  
1 0  

+ 20 l o g l o   ( 2 7 . 2 )  d B  

= &, + 90 d B .  

Where h i s  the  s p e c i f i c  SWL o f  t he  p a r t i c u l a r   f a n   t y p e ,  
h e r e   v a n e a x i a l .  The v a l u e s   o f  K, f o r   v a n e a x i a l   f a n s  
a r e   g i v e n   i n   L i n e  1 o f  Worksheet  2 .  

c 1  - 3 

L 

Har ford ,  Kennedy, W a k e f i e l d  Ltd. 
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HAT  CREEK  PROJECT:  SAMPLE  CALCULATION  WORKSHEET 

7"- I 

CALCULATION  DESCRIPTION , ~ l , . ~  

Specific  SWL  of  Vanexial 
Fan, Kw 48 

SWL = Kw+ 10 Log,, Q 
+ 20 Log,, P 

= K,+ 9 0  dB  138 

Blade  Frequency  Increment 

Total  Calculated  SWL  of 
Induced  Draft  Fan 138 

Maximum  Manufacturer's 
SWL 144 

Minimum  Manufacturer's 
SWL 110 

- 
~~ 

OCTAVE  BAN 
6 3  125 250 
~. 

42 39 41 

132 129 131 

7 

132 129 138 

141 142  155 

104 104 116 

1 

Worksheet No.  2: Calculation  of  Induced  Draft  Fan  Sound  Power  Levels. 
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Step 4: Apply  "blade  frequency  increment" i n  the  octave  band 
in  which  the  blade-passing  frequency  falls.  The  blade- 
passing  frequency  of  the  various  manufacturer's  fans 
fall i n  either  the 2 5 0  or 500 H z  bands,  here  the  for- 
mer is assumed. F o r  vaneaxial  fans,  the  blade  fre- 
quency  increment  is 6 to 8 dB, 7 d B  is  assumed  'here. 
See  Line 3 .  

Step 5: Add  lines 2 and 3 to  get  total  SWL's  for  induced 
draft  fan  (line 4.). 

Step 6 :  Compare  calculated  SWL's  with  manufacturer's  data. 
Lines 5 and 6 are  the  maximum  and  minimum  values, 
i n  each  octave  band,  of  the  data  supplied by four 
manufacturers.  It is seen  that  the  calculated S W L ' s  
are wel'l within  the  range  of  manufacturer's  data 
except iit 500 H z .  The  selection of a 500 Hz blade- 
passing  frequency  would  correct  this  situation. 

This  model  was  also u:;ed to  calculate  the  noise  levels  from  the  four 
centrifugal  fresh  air  fans  to be located on the  west  side  of  the 
turbine  hall.  These 'levels were  shown  to  be  insignificant  compared 
to  other  noise source!;. 

c1 - 4 Harford.  Kennedy,  Wakefield Ltd. 
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(c)  Cooling  Tower  Noise  Radiation 

Problem:  Estimate  the  total  noise  level  created by two  116.5 m 
(382  ft.)  hyperbolic  (natural  draft)  cooling  towers  each 
with a circulating  water  flow  of  20,200  litre/sec. 
(320,000 U . S .  gpm). 

Solution: 

Step 1:  

Step 2.: 

Selection o f  a recently  developed  empirical  model 
for  the  A-weighted  no 
cooling  towers i n  the 
(.lo to 7.0 x 1-0 5gpm 

ise  emitted by natural  draft 
6,300 to 44,200 litre/sec. 

' )  flow  rate  range.  (Reference C3) 

Compute  A-weighted  cooling  tower  sound  pressure 
level  at  distance d =  15 m (50 ft.)  as  follows: 

SPL (d) = 64.5 f 10 M - 20 log d 

c - 3  

Where M = water  flow  rate i n  gpm. 

a = (1 f -a-) 2R k 

R = Cooling  tower  basin  radius i n  feet 

c1 - 5 Harford. Kennedy,  Wakefield Ltd, 



Based OII a n   a n a l y s i s  o f  n i n e   l a r g e   C o o l i n g   t o w e r s ,  
a s t r o n g   c o r r e l a t i o n   h a s  been d e m o n s t r a t e d  between 
w a t e r   f ' l o w   r a t e   a n d   b a s i n   r a d i u s   a n d  t h i s  r e l a t i o n -  
s h i p   c a n  be expressed a s :  

R = 120 log,,M - 500 f t .   c - 4  
= 120 l o g 1 0  ( 3 2 0 , 0 0 0 )  - 500 f t .  
= 1 6 0   f t .  

T h e r e f o r e ,  a = ( 1  + 5 o  320 )Ji 

= 2.72 
a n d  tan" '  = 1 . 2 1 8  r a d i a n s .  

T h e r e f o r e ,   f r o m   E q u a t i o n  C-2: 
S P L ( 5 0 )  = 6 4 . 5  + 1 0  Log  ( 3 2 0 , 0 0 0 )  - 20 Log ( 5 0 )  

1 0  1 0  

= 77.5  ?2 dBA 

To be c o n s e r v a t i v e ,   a s s u m e   7 9  d B A ,  s o  t h a t  t o t a l   n o i s e  
l e v e l  a t  50 f t .  from t w o  t o w e r s  i s  82 dBA. 

S t e p   3 :   E s t i m a t e   s p e c t r u m   s h a p e   f o r   c o o l i n g  tower noise .  
Based o n  a v e r a g e   s h a p e   o f   s e v e r a l   n a t u r a l   d r a f t   c o o l i n g  
tower   oc tave   band  s o u n d  s p e c t r a   r e p o r t e d   i n   R e f e r e n c e  C3, 
a spec t rum was d e v i s e d   t h a t   w o u l d   g i v e   8 2 . 5  dBA: 

t O C T A V E  B A N D  C E N T R E  F R E Q U E N C Y ,  

.31 . 5  8K 4K  2K 1K 500 250 125 6 3  

Two c o o l i n g  
Towers: 
SPL a t  50 f t .  
( d B  r e  20 IJ Pa  46 75 76  76  74 70 64 58 52 

C 1  - 6 Harford,  Kennedy, Wakefield Ltd. 
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( d )  Transformer   Noise  

The n o i s e   l e v e l s   f o r   t h e  main 2 0 0  M V A  500  kV t r a n s f o r m e r s   a t   t h e  
p l a n t   w e r e   o b t a i n e d  t h r o u g h  measurement   o f   those   p roduced  by the 
2 4 3  M V A ,  500 k V  u n i t s   a t   C e n t r a l i a ,   W a s h i n g t o n .   H o w e v e r ,   t h e  
n o i s e   l e v e l s   o f   t r a n s f o r m e r s   i n   t h e  69 kV s y s t e m   w e r e   o b t a i n e d  
from B . C .  Hydro. B . C .  Hydro g e n e r a l l y   r e q u i r e s   t h a t   t h e   n o i s e  
l e v e l s   o f   t r a n s f o r m e r s  be 6 t o  7 dEA l o w e r   t h a n   t h e   s t a n d a r d  
l e v e l   s p e c i f i e d  f o r  them by t h e   N a t i o n a l   E l e c t r i c a l   M a n u f a c t u r e r s  
A s s o c i a t i o n  ( N E M A ) .  These   l ower   l eve l s   have   been   u sed   he re in .  

S t e p  1.: S e l e c t   R a t t l e s n a k e   S u b s t a t i o n   t r a n s f o r m e r s ;  t w o  
230 k V / 6 9 k V  u n i t s   w i t h   p r o b a b l e  maximum c a p a c i t y  
of  1 5 0  M V A .  B . C .  Hydro n o i s e   r a t i n g   i s  78 dBA f o r  
e a c h   u n i t .  

S t e p  2 :  A p p l y   n o i s e   p r o p a g a t i o n   f o r m u l a   t h a t   a l l o w s  NEMA 
(o r  B . C .  H y d r o )   n e a r   f i e l d   n o i s e   l e v e l s  t o  be 
t r a n s l a t e d   i n t o   n o i s e   l e v e l s  i n  the  s u r r o u n d i n g  
community.  The  formula was d e v e l o p e d   a t   G e n e r a l  
E l e c t r i c   ( R e f e r e n c e  C 4 )  and i s :  

D i s t a n c e   A t t e n u a t i o n  = 4 . 4  + 20 log, ( w h ) k  d B  
d c - 5  

Where D i s  d i s t a n c e  from t r a n s f o r m e r  ( f t . )  and   the  
p r o d u c t  w h  i s   t h e   p r o j e c t e d   a r e a  o f  t r a n s f o r m e r  
( f t ’ ) .   H e r e  a c o n s e r v a t i v e   v a l u e   f o r  w h  i s  500  f t  . 2 

Since   t he   dominan t   t ona l   componen t s  o f  t r a n s f o r m e r  
n o i s e   a r e   a t  low f r e q u e n c i e s  (120 and  240  Hz) f o r  
w h i c h   a t m o s p h e r i c   a b s o r p t i o n  o f  sound i s   s m a l l ,   t h i s  
form o f   a t t e n u a t i o n  has b e e n   n e g l e c t e d .  

C 1  - 7 Harford. Kennedy, Wakefield Ltd. 



The n e a r e s t  res idences a r e   a b o u t   3 , 2 0 0  f t .  from 
t h e  two p o s s i b l e   R a t t l e s n a k e   S u b s t a t i o n   s i t e s ;  t h e  
d i s t a n c e   a t t e n u a t i o n   i s   t h e n :  

A t t n  = 4 . 4  + 20 l o g , ,  p" 3200 dB 

= 47 d B  

The t r a n s f o r m e r   n o i s e   ( t w o   u n i t s )   a t  t h e  n e a r e s t  
r e s i d e n t s   w i l l   t h e r e f o r e  be: 

S P L  ( 3 2 0 0   f t . )  = 78 + 3 - 47 dBA 

= 34 dBA 

( e )   P r e d i c t i o n   o f  Ldn c o n t o u r s   a t   P r o p o s e d   A i r s t r i p  

N o i s e   l e v e l s   r e s u l t i n g   f r o m   o p e r a t i o n   o f  t h e  p r o p o s e d  a i r s t r i p  
have been p r e d i c t e d   b a s e d  o n  t h e  f o l l o w i n g   a s s u m p t i o n s :  

1 .   D u r i n g  t h e  i n i t i a l   y e a r s   o f  t h e  p r o j e c t ,  t h e r e  
w i l l  be 4 l a n d i n g s   a n d  4 t a k e o f f s  per d a y .  

2 .  Al though  one o f  t h e  f o u r   d a i l y   v i s i t s   a s s u m e d   w i l l  
be B . C .  Hydro a i r c r a f t   ( a   t w i n  t u r b o p r o p ) ,  i t  has  
been g e n e r a l l y   a s s u m e d   i n  t h e  c a l c u l a t i o n s   t h a t  a 
Cessna  150 i s  t y p i c a l  ( w i t h  r e s p e c t  t o  a i r s p e e d  
a n d   c l i m b   r a t e )   o f  t h e  a i r c r a f t   t h a t   w i l l   v i s i t  
the  s t r i p .  The B . C .  Hydro p l a n e   w i l l   p r o d u c e   h i g h e r  
n o i s e   l e , v e l s  b u t  i t   g a i n s ' a l t i t u d e  much f a s t e r   t h a n  
t h e  Cessiqa w i t h  t h e  n e t  r e s u l t  t h a t  i t s  o v e r a l l   n o i s e  
impac t  i:; a b o u t   t h e  same a s  f o r  t h e  s m a l l e r   a i r c r a f t .  

3. The d i r e c t i o n   o f   t a k e o f f s  a n d  l a n d i n g s   a s s u m e d   a t  
e a c h   a l t e r n a t i v e   s i t e  was e s t a b l i s h e d  by  t h e  d i r e c -  
t i o n   o f   t h e   p r e v a i l i n g   w i n d .  L 

c1 - 8 Harford,  Kennedy,  Wakefield Ltd 



4 .  A 3' g l i d s l o p e  was assumed f o r  l a n d i n g s .  

5 .  T h e   p r o p o s e d   a i r s t r i p   w i l l   o n l y  be u s e d   d u r i n g   t h e  
day t ime   hour s .  

The r e l a t i o n s h i p   b e t w e e n   t h e   e f f e c t i v e   p e r c e i v e d   n o i s e   l e v e l  ( E P N L )  
a n d  s l a n t   p e r p e n d i c u l a r   d i s t a n c e   ( a s   d e f i n e d  by F i g u r e   C l - 1 )  f o r  a n  
a s s o r t m e n t  o f  l i g h t   a i r c r a f t  was o b t a i n e d  from Appendix A ,  Working 
Paper  1 1  i n   Re fe rence  C 5 .  The E P N L  va lues   were   t hen   conve r t ed  t o  

L d n  u s i n g   e m p i r i c a l l y - d e r i v e d   f o r m u l a s   p r e s e n t e d   i n   A p p e n d i x  A ,  
Working  Paper 2 i n   R e f e r e n c e  C 5 .  H a v i n g   e s t a b l i s h e d   t h e   r e l a t i o n -  
sh ip   be tween  L d n  a n d  s l a n t   p e r p e n d i c u l a r   d i s t a n c e ,   i t  was then  p o s -  
s i b l e  t o  d r a w  L d n  con tour s   based  o n  t h e   s l a n t   p e r p e n d i c u l a r   d i s t . a n c e s  
w h i c h   r e s u l t e d  from a k n o w n  a i r s p e e d ,   r a t e   o f   c l i m b  a n d  approach 
g l i d e   a n g l e .  

c1 - 9 Har fo rd ,   Kennedy ,   Wake f ie ld  Ltd. 





C1.3 I N T E R M I T T E N T   N O I S E   S O U R C E S  

( a )  Steam  Venting t o  Atmosphere 

P rob lem:   Es t ima te   t he   sound   power   l eve l   c r ea t ed  by t h e   v e n t i n g  
o f  h i g h   p r e s s u r e   s t e a m  t o  t h e   a t m o s p h e r e ;   i n   p a r t i c u -  
l a r  f r o m   e l e c t r o m a t i c   v a l v e s  a n d  s t e a m   l i n e   b l o w o u t s .  
The f o r m e r   n o i s e   s o u r c e   w i l l  be a n a l y z e d   h e r e .  

S o l u t i o n :  

S t e p  1 :  S e l e c t  a n  e m p i r i c a l  model deve loped   i n  1 9 7 3  t o  p r e d i c t  
the   sound  power   genera ted  when h i g h   p r e s s u r e   g a s  or 
s team  expands t o  a t m o s p h e r i c   p r e s s u r e  t h r o u g h  a v a l v e  . C 6  

S t e p  2 :  The e m p i r i c a l   e q u a t i o n   u s e d   d e p e n d s  u p o n  whether  t h e  
p r e s s u r e  r a t i o  a c r o s s   t h e   v a l v e  ( P , / P a t m )  i s   g r e a t e r  
o r  1es.s t h a n  7 . 4 .  The   s t eam  p re s su re   ups t r eam  o f   t he  
e l e c t r o m a t i c   v a l v e s  u p o n  r e l e a s e   w i l l  be P s  = 2 9 9 5 .  p s i a  
w h i l e   a t m o s p h e r i c   p r e s s u r e   i s  r o u g h l y  1 4 . 7  p s i a .   C l e a r l y  
t h e i r   r a t i o  i s  g r e a t e r   t h a n  7 . 4  ( a s   i t   i s   f o r   t h e   l i n e  
b lowouts  a t  8 1 5 .   p s i a )  s o  t h a t   t h e   a p p r o p r i a t e  s o u n d  
power l e v e l   e q u a t i o n  i s :  

SWL = 118 + 1 0  loy,, P + 5 l o g , ,  (T /MW)  + 1 0  l og  A d B  C-6 

Where: P = s y s t e m   p r e s s u r e   i n   p s f a  
= 2995 p s i a  x 1 4 4  i n . * / f t . '  = 4.31 x l o 5  p s f a ,  

T = s y s t e m   t e m p e r a t u r e  ( O R )  

= 546'C = 1474'R 
MW = m o l e c u l a r   w e i g h t  

= 18 f o r  pure  s team ( H 2 0 )  
A = v a l v e   f l o w   a r e a   i n   f t . 2  

= 3 . 4 1  x l o - ?  f t . '  f o r  v a l v e   w i t h  2 . 5  i n .  i n l e t .  
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T h e r e f o r e  t h e  t o t a l  s o u n d  Power l e v e l   o f  a s i n g l e  
e l e c t r o m a t i c   v a l v e  i s :  

SWL = 118 + 1 0  l o g , ,   ( 4 . 3 1  x 1 0  ) + 5 log,,  C1474/18) 
+ 1 0  l o g , ,  ( 0 . 0 3 4 1 )  

= 118 + 5 6 . 3  + 9 .6  - 1 4 . 7  d B  
= 169.  d B  r e .  10-'2 W .  

S t e p  3: Estimate the  spectrum o f   t h e   s t e a m - v e n t i n g  no i se .  IN 
cases  l i k e   t h i s  one where Ps/Patm i s  g r e a t e r   t h a n   t e n ,  
t h e  spectrum w i l l   c o n t a i n  a p e a k  near   2000 Hz w i t h  a 
l e v e l   a b o u %  5 d B  down  from t h e  t o t a l  SWL ( i . e .  164 d B ) .  
The s p e c t r u m   w i l l   r o l l   o f f  o n  b o t h  s i d e s   o f   t h i s  p e a k  
a t  a r a t e   o f   f r o m  3 t o  5 d B / o c t a v e   ( a s s u m e  4 d B / o c t a v e ) .  
The s p e c t r a  f o r  t w o  s i m u l t a n e o u s  e l e c t r o m a t i c  v a l v e s  
a n d  t h r e e   i l i n e   b l o w o u t   v a l v e s   ( t h e  u s u a l  p r o c e d u r e s )  a r e :  

2 E l e c t r o m a t i c   v a l v e s  

167 1 7 1  175 171   167   163   159   155   151  3 B lowou t   va lves  

159 163  167  163  159  155  151  147  143 
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( b )  P i t   B l a s t i n g   N o i s e  

Problem: t o  p r e d i c t   p e a k   l i n e a r   s o u n d   p r e s s u r e   l e v e l   a t  30 m 
000 f t . )  from t h e  e f f e c t i v e   a c o u s t i c   c e n t r e   o f  a p i t  
b l a s t .  

S o l u t i o n :  

S t e p  1 :  S e l e c t  a n   e m p i r i c a l   b l a s t i n g   n o i s e  model  which  allows 
peak SPL t o  be e s t i m a t e d  o n  t h e   b a s i s   o f   t h e   t o t a l  
w e i g h t   o f  t h e  e x p l o s i v e  s u r f a c e  c h a r g e  ( W ) .  The  model 
s e l e c t e d   p r o v i d e s  a f i r s t   a p p r o x i m a t i o n  t o  t h e  peak 
SPL when ( 1 )  t h e   d e n o t a t e d   e x p l o s i o n   i s  a n  open a i r  
s h o t  and ( 2 )  t h e   p e a k   o v e r p r e s s u r e  a t  t h e  r e f e r e n c e  
d i s t a n c e  D i s   l e s s  t h a n  1 p s i  ( 1 7 0  dB)", To meet  t h e  
s e c o n d   c r i t e r i o n ,  i t  was n e c e s s a r y  t o  use  a 30 m ( 1 0 0  f t . )  
r e f e r e n c e   d i s t a n c e   i n s t e a d  o f  t h e  usual 1 5  m ( 3 0   f t . ) .  
The  peak SPL e x p r e s s i o n   i s :  

Peak S P L  = 209 - 2 4  Log,, D i. 8 Log,, W dB c -7  

S t e p  2 :  An e s t i m a t e  o f  t h e   s i z e  o f  t h e  t y p i c a l   s u r f a c e   c h a r g e  
t o  be a t  Open P i t  No. 1 was d e t a i n e d   f r o m  t h e  Mining 
Depar tment ,   Thermal   Div is ion  o f  B . C .  Hydro .  T h e  b l a s t -  
i n g   p r o g r a m   c a l l s   f o r   t h e   t o t a l   l e n g t h  L o f   p r imer   co rd  
( 2 5  g r a i n s / f t .   o f  P E T N )  t o  be roughly   3000 m (10 ,000  f t . )  
per week. The maximum f r e q u e n c y  o f  b l a s t i n g   w i l l  be once  
per day   wi th   once  or t w i c e  per week be ing  t h e  g o a l .  
From t h e  p o i n t  o f  v iew o f   y e a r l y   n o i s e   e x p o s u r e ,  t he  
once per d a y   c a s e   i s  t h e  w o r s t   c a s e  so t h a t  i t   w i l l  be 
a d d r e s s e d  here .  The d a i l y   b l a s t   w i l l   t h e n   u s e  1 / 7  of  

the w e e k ' s   a l l o t m e n t   o f   p r i m e r   c o r d ,  t h a t  i s  L = 346 m 
(1430 f t . ) .  T h e r e f o r e :  

W =&$" l b s . "  C-8 
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Where, g i s   t h e  number o f  g r a i n s / f t  O f  t h e  primer c o r d .  

Here: W = - 1 4 3 0   - 2 5  I b s .  
5760 

= 6 . 2  l b s .  

T h e r e f o r e :  0 = 30 m (100  f t . ) :  

Peak S P L  = 209 - 2 4  Log, ,  ( 1 0 0 )  + 8 Log,, ( 6 . 2 )  

= 167.  d B  

S t e p  3 :  E s t i m a t e  t h e  o c t a v e  band spec t rum o f  b l a s t i n g   n o i s e .  
M e a s u r e m e n t s   t a k e n   o f   b l a s t i n g   a t   T r e n c h  A o f  b u l k  
sample  p r o g r a m  were u s e d   t o   e s t a b l i s h   a n   i n d i c a t i v e  
s p e c t r u m   s h a p e ,   a l t h o u g h  i t  i s  a p p r e c i a t e d   t h a t   b l a s t i n g  
s p e c t r a  w i l l  vary  somewhat  w i t h  t y p e  o f  p r imer   co rd   and  
p e r h a p s   g r o u n d   s u r f a c e .  The r e s u l t i n g   b l a s t i n g   n o i s e  
s p e c t r u m   a t   3 0  m ( 1 0 0  f t . )  was: 

O C T A V E  B A E D  ( ‘ 2 )  C E N T R E   F R E Q U E N C I E S  * 

3 1 . 5  8K 4K 2K 1K 500 250 1 2 5   6 3  

SPL r e  20 1-1 Pa 

(167  dB peak)  160   155   150  1 5 0  153  157 .5   161   163  165  
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C 1 . 4  CHARACTERIZATION OF DISTRIBUTED  NOISE SOURCES (MINE) 

P r o b l e m :   S e v e r a l   p r o j e c t   n o i s e  sources  r e g i o n s , s u c h  a s  t h e  mine 
and   t he  N o r t h  V a l l e y   w a s t e   d u m p , a r e   p h y s i c a l l y   l a r g e  
compared t o  t h e  d i s t a n c e s  from t h e i r   b o r d e r s  t o  t h e  
n e a r e s t  noise  r e c e p t o r  l o c a t i o n .   T h e r e f o r e ,   t h e s e  
r e g i o n s   c a n n o t   s i m p l y   b e   t r e a t e d   a s   p o i n t   s o u r c e s  o f  
s o u n d  when c o m p u t i n g   t h e   a t t e n u a t i o n   o f   t h e i r   n o i s e  
l e v e l s   w i t h   d i s t a n c e   d u e  t o  g e o m e t r i c   s p r e a d i n g   [ s e e  
S e c t i o n  4 . 1  f ( i )  i n   t h e  t e x t ] .  The t a s k   t h e n  was 
t o  d e v e l o p  a s i m p l i f i e d   ( e n g i n e e r i n g   e s t i m a t e )  m e t h o d  
o f   p r e d i c t i n g  t h e  n o i s e   l e v e l s   i n  t h e  n e a r   f i e l d   o f  a 
l a r g e   n o i s e   s o u r c e   r e g i o n   s u c h   a s  Open P i t  No. 1 .  

S o l u t i o n :  

S t e p  1 :  As d e s c r i b e d   i n   S e c t i o n  4 .  3 b ( i ) ~ o f   t h e   t e x t ,   t h e   p i t   a n d  
s u p e r f i c i a l   a c t i v i t i e s  a r e  assumed,  o n  a y e a r l y -  
a v e r a g e d   b a s i s ,  t o  be s p a t i a l l y   u n i f o r m   o v e r   t h e   e n t : i r e  
s u r f a c e   o f   t h e   p i t ,  so t h a t  a u n i f o r m l y - d i s t r i b u t e d  
n o i s e   s o u r c e   r e g i o n   i s   c r e a t e d .  The e n t i r e   s u r f a c e  
a r e a  o f  t h e  p i t  c a n   t h e n  be c o n s i d e r e d   t o  be   un i formly  
cove red  w i t h  s i m p l e  ( p o i n t )  a c o u s t i c   s o u r c e s .  

S t e p  2: C o n s i d e r ,   f o r   e x a m p l e ,   t h a t   d u r i n g  Mine S t a g e  6 ,  t h e  
s i t e  of  t h e  p i t  a n d   t h e   d i s t a n c e   f r o m  i t  t o  t h e  g r o u p  
o f   r a n c h   h o u s e s   a t   t h e   c o n f l u e n c e   o f   t h e   M e d i c i n e  a n d  
Ha t   Creeks   a r e  as shown i n   F i g u r e  C1-2. The n e a r e s t  
e d g e   o f   t h e   p i %   i s  9 7 5  m ( 3 2 0 0   f t . )  f rom  the   ranch  
h o u s e s   w h i l e   t h e   f a r t h e s t   i s   3 2 9 0  m (10 ,800  f t . )  away. 
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S t e p  3 :  The a c o u s t i c   i n t e n s i t y  of a s p h e r i c a l   s o u n d   s o u r c e   i n  
a h a l f   p l a n e   ( i . e .  o n  t h e  g r o u n d )  i s   g i v e n  by c8: 

c - 9  

= C(+y 

where ,  r = d i s t a n c e  from s o u r c e  t o  r e c e p t o r  
Q = s t r e n g t h   o f   s p h e r i c a l   s o u r c e  

= s u r f a c e   a r e a  o f  s o u r c e   t i m e s   i t s   v e l o c i t y  

a n d  C = 9- ckZ   where  p i s   t h e   d e n s i t y   o f  a i r ,  c t h e  
8rr2 speed  o f  s o u n d   i n   a i r ,  a n d  k t h e  wave 

number = Z.rrf/c  where  f i s   f r e q u e n c y .  

I f  i t   i s  assumed t h a t  t h e   u n i f o r m   a c o u s t i c   s o u r c e  
s t r e n g t h   o f   t h e  p i t  a r e a   i s  Q t h e n   t h e  t o t a l  a c o u s t l c  
i n t e n s i t y   r e a c h i n g   t h e   r e c e p t o r  a t  d i s t a n c e  r i s   e q u a l  
t o  t h e   i n t e g r a l  o f  E q t n  C-9 o v e r   t h e   s u r f a c e  o f  t h e  
mine. A n  e a s i e r  way t o  dea l   w i th   t he   p rob lem  i s  t o  c o n -  
s i d e r   t h e  mine t o  be d i v i d e d  u p  i n t o  many s t r i p s   p e r -  
p e n d i c u l a r  t o  t h e   s o u n d   p a t h  t o  t h e   r e c e p t o r   ( s e e   F i g u r e  
C-2). S i n c e   t h e   m i n e   i s   r o u g h l y   s y m m e t r i c a l ,   e a c h   s t r i p  
w i l l   r a d i a t e   r o u g h l y   t h e  same  sound  energy, a n d  t h e   d i s -  
t a n c e   f r o m   t h e   e f f e c t i v e   a c o u s t i c   c e n t r e  o f  t h e  m i n e  t o  
t h e  p a r t i c u l a r  r e c e p t o r  i n  q u e s t i o n   c a n  be f o u n d  by 
p e r f o r m i n g   t h e  much s i m p l e r   i n t e g r a t i o n  o f  E q t n  C-9 w 
r e s p e c t  t o  d i s t a n c e  a l o n g  t h e   l i n e  f rom t h e   r e c e p t o r  
t h r o u g h  t h e   g e o m e t r i c   c e n t r e   o f   t h e  p i t .  The e f f e c t i  
a c o u s t i c   c e n t r e   o f   t h e   p i t   i s  a n  a c o u s t i c   l i n e   s o u r c e  
a t  w h i c h ,   i f   t h e   t o t a l a c o u s t i c   s o u r c e   s t r e n g t h  o f  t h e  

' i  t h  

ve 

m i n e   w e r e   c o n c e n t r a t e d ,   t h e   s o u n d   p r e s s u r e   l e v e l  a t  t h e  
r e c e p t o r   l o c a t i o n   w o u l d  be t h e  same as  i t   i s  from t h e  
a c t u a l   d i s t r i b u t e d   n o i s e   s o u r c e .   I f  we t h e n   c o n s i d e r  
t h a t  e a c h   s t r i p  o f  t he   mine   a r ea   has   t he   sound   sou rce  
s t r e n g t h  Q' p e r   u n i t   l e n g t h  i n  t h e   d i r e c t i o n  o f  t h e  
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s o u r c e - r e c e p t o r   p a t h ,   t h e n   t h e   t o t a l   s o u n d   i n t e n s i t y  
r e a c h i n g   t h e   r e c e p t o r   f r o m   t h e   e f f e c t i v e   a c o u s t i c   c e n t r e  
i s  g i v e n   b y :  

.- I t o t .  .- “ X . L ( r 2  - r1 

‘e. 
2 

c - 1 0  

Where, re = d i s t a n c e   f r o m   r e c e p t o r   t o   e f f e c t i v e  
a c o u s t i c   c e n t r e  

r l ’  t-2 = d i s t a n c e s   f r o m   r e c e p t o r   t o   n e a r   a n d   f a r  
e d g e s   o f   t h e   p i t .  

We m u s t   o b t a i n   t h e  same t o t a l   i n t e n s i t y ,  i f  E q t n   C - 9  

i s   i n t e g r a t e d   a c r o s s   t h e   w i d t h  o f  t h e   p i t :  

E q u a t i n g   t h e   t w o   e x p r e s s i o n s   f o r  Itot. f r o m   E q t n s  

C-10   and  C-11  a n d   s o l v i n g   f o r  r e 2  , we h a v e  

c - 1 1  

c - 1 1  

T h e r e f o r e ,   i n   t h e   c a s e   o f   t h e   p i t   d u r i n g   M i n e   S t a g e  6 

w h e r e  rl = 975 m ( 3 2 0 0  f t . )  a n d  r2 = 3 2 9 0  m ( 1 0 , 8 0 0   f t . )  
t h e   d i s t a n c e   f r o m   t h e   r e c e p t o r   t o   t h e   l i n e   s o u r c e   w h i c h  

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

‘e = ( 9 7 5   3 2 9 0 ) ’  m 
= 1 7 9 0  m ( 5 8 7 0  f t .  ) 
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W h e r e a s   t h e   d i s t a n c e  t o  t h e   g e o m e t r i c   c e n t r e   o f   t h e   p i t  
t o  t h e   r e c e p t o r   i s  9 7 5  + 3290/2 = 2 6 2 0  m ( 8 5 9 0   f t . ) ' .  
T h e r e f o r e ,   t h e   e r r o r  t o  be i n c u r r e d  by c o n s i d e r i n g  t h e  
a c o u s t i c   c e n t r e  t o  be a t  t h e   g e o m e t r i c   c e n t r e  w o u l d  
h a v e  been c o n s i d e r a b l e   e s p e c i a l l y  when a i r   a b s o r p t i o n  
o v e r  t h e  d i f f e r e n c e  o f  830 m ( 2 7 2 0  f t . )   i s   c o n s i d e r e d .  

The mine  can  then be c o n s i d e r e d  t o  be a n  a c o u s t i c  l i n e  
s o u r c e  o f  l e n g t h  t o  t h e   d i a m e t e r   o f   t h e   r o u g h l y  
c i r c u l a r   p i t  a n d  can be d e a l t   w i t h   i n   u s u a l  way of l i n e  
s o u r c e s   l i k e   h i g h w a y s  or r o a d   c o n s t r u c t i o n   z o n e s .  
T h a t  i s :  

1 .  I f   t h e   r e c e p t o r  t o  e f f e c t i v e   a c o u s t i c   c e n t r e  
d i s t a n c e  r e  i s   l e s s  t h a n  t h e  l e n g t h  o f  t h e  
l i n e   s o u r c e  L ,  t h e   r a d i a t i n g   s u r f a c e   w i l l  be 
c o n s i d e r e d  t o  be s e m i - c y l i n d e r   l e n g t h  The 
g e o m e t r i c   s p r e a d i n g   r a t e   i s  t h a t  o f  a l i n e  
s o u r c e ,   i . e .   p r o p o r t i o n a l  t o  1. . 

r 

2 .  I f  re i s   g r e a t e r  t h a n  L ,  t h e n   t h e   r a d i a t i n g  
s u r f a c e   i s   c o n s i d e r e d  t o  be a hemisphere  
a n d  t h e   g e o m e t r i c   s p r e a d i n g  i s  P r O p O r t i O n a l  

1 t o  ';" 
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I 
l A t t e n d i n g :  K . D .  H a r f o r d  - Aero A c o u s t i c   S y s t e m s   L t d .  

B .  Hall - S t r o n g  Hall 4 A s s o c i a t e s  

1) I n f o r m a t i o n   E x c h a n g e d :  

- i ( . i ) . H .  g a v e   S t r o n g  Hall c o p i e s   o f   t r a f f i c   c o u n t s  
o b t a i n e d   d u r i n g   n o i s e   m o n i t o r i n g .  

2 )  D i s c u s s i o n :  

a t  t h i s   s t a g e   o f   t h e  ?reject s t u d i e s ,   t h e   ? r e s e n t  

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

e x c e p t i o n s   i n c l u d e   p o t e n t i a l   a g r i c u l t u r a l ,   r e c r e a -  
t i o n a l  o r  min ing  uses .  

S t r o n g  Hall h a s   r e q u e s t e d   o r i g i n   a n d   d e s t i n a t i o n  
i n f o r m a t i o n   f r o m   H y d r o   a n d   t r a f f i c   c o u n t s  f r o m  
Dept .   of   Xighways.  AASL t o   p r o v i d e  S.H.A. w i t h  
r e q u i r e m e n t s   f o r   t r a f f i c   d a t a ,   a n d  SHA w i l l  do 
f o r e c a s t i n g .  AASL will n e e d   t h i s   d a t a > v e r y   s o o n ,  
t h u s   t h e   o / d   i n f o r m a t i o n   f r o m   H y d r o  i s  u r g e n t l y  
needed  by SHA. 

Costs o f  No i se  Impact - General Methodology 

N o i s e   i m p a c t   c o u l d   p o s s i b l y   f a l l   w i t h i n  2 c a t e g o r i e s :  

1. w h e r e   t h e r e  i s  a n   i n c r e m e n t a l   i m p a c t   d u e   t o  
r a i s i n g  tne  b a c k g r o u n d   n o i s e   l e v e l s   a b o v e  
t h e r e   p r e s e n t   l e v e l s ,   b u t   t h e   l a n d   u s e   r e m a i n s  
c o m p a t i b l e .   E x c e p t   w h e r e   t r a f f i c   n o i s e  i s  

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

r e m a i n i n g  a t  t h e   ? r e s e n t   l e v e l s .  

2 .  w h e r e   t h e   n o i s e   l e v e l   i n c r e a s e s   t o   t h e   2 o i n t  
w h e r e   t h e   l a n d   u s e  i s  i n c o m p a t i b l e .  

.. ! 
~ 1727 WEST 2ndAVE.. VANCOUVER, E C. V6J 1HE 
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c)   Cos ts   o f   Noise   1mpac . t  - G e n e r a l   M e t h o d o l o g y   ( c o n t ' d )  

A) where B . C .  H y d r o   p u r c h a s e s   p r o p e r t y   i n   t h e  f i r s t  c a t e g o r y ,  

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

n o t   b e   b r o k e n  down t o   a s s i g n   a n   a m o u n t   t o   n o i s e   u n l e s s  
a t t r i b u t i b l e   t o   - t h e   t o t a l   p r o j e c t   c o s t   a c c o u n t   a n d   w o u l d  

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

3 )  where B . C .  i-fydro p u r c h a s e s   p r o p e r t y  i n  t h e   s e c o n d   c a t e g o r y ,  

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

a )  w i t h   n o i s e   m o d i f y i n g   l a n d   u s e ,   a n d  
b )  w i t h o u t  noise 

w h e r e   t h e r e  i s  a d i f f e r e n c e   b e t w e e n  t h e  p u r c h a s e   p r i c e  
w o u l d   b e   a s s i g n e d   a s  a n o i s e   i m p a c t   c o s t .  As i n  11 a b o v e ,  

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

C )  where B . C .  H y d r o   d o e s   n o t   p u r c h a s e   a f f e c t e d   p r o p e r t i e s  

t o  do t n e   f o l l o w i n g   a n a l y s i s :  
( m o s t   s i g n i f i c a n t l y   t h e   I n d i a n   L a n d s )  i t  will b e   n e c e s s a r y  

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

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

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

b e   c o n s i d e r e d   a n d   t h e   c o s t   o f   t h e   n o i s e   i m p a c t  
t h e   l o w e r  va:Lue o f   u s e   t n a t   i s   c o m p a t i b l e   w o u l d  

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

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

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

t h e   i n c r e m e n x a l   i n c r e a s e  i n  t h e   n o i s e   l e v e l  w i l l  be  

p r e s e n t e d .  However i t  will n o t   b e   p o s s i b l e  t o  d e l i n e a t e  
i d e n t i f i e d ,   a n d   t h e   p o s s i b l e  m e a n s   o f   m i t i g a t i o n  

t h e   c o s t s   o f   t h i s   i m p a c t   q u a n t i t a t i v e l y .  

i n  q u e s t i o n .  
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c )  C o s t s   o f   N o i s e   I m p a c t  - Genera l   Me thodo logy   ( con t ' d )  

U) i n   t h e   p u r c h a s e '  o f  p r o p e r t y   b y  B . C .  Hydro, i t  would 
b e   u s e f u l  i f  t h e   p u r c h a s e   p r i c e   c o u l d   b e   b r o k e n  down 
i n t o   t h e  a m o u n t   p a i d   f o r   t h e   a g r i c u l t u r a l   a n d   t h e  
r e s i d e n t i a l   c o m p o n e n t s   o f   e a c h   p r o p e r t y .  

E) i n  t h e   c a s e   o f   a r e a s   a f f e c t e d  b y   a n   i n c r e m e n t a l   n o i s e  
i m p a c t ,   b u t   w h e r e   t h e   l a n d   u s e  i s  s t i l l  c o m p a t i b l e ,  i t  
will u l t i m a t e l y  b e  n e c e s s a r y   t o   r a n k   n o i s e   r e l a t i v e   t o  
t h e   o t h e r   i m p a c t s   f o r   t h e   a r e a .  As t h i s  w i l l  be  a 
q u a l i t a t i v e   a p p r a i s a l ,  i t  i s  l i k e l y   t h a t  a g roup  
d i s c u s s i o n   u s i n g  a t e c n n i q u e   s u c h   a s   t h e   D e l p h i   p r o c e s s  
will b e   n e c e s s a r y .  

F )  m a p p i n g   t h e   e x i s t i n g   a n d   p o t e n t i a l   l a n d   u s e   o f   t h e  
a f f e c t e d   a r e a s  i s  a p p a r e n t l y   w i t h i n  TERA's terms o f  
r e f e r e n c e ,   a n d   t h u s  U S L  s h o u l d   o b t a i n   t h i s   i n f o r m a t i o n  
from TERA. 

a 
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APPENDIX E 

MINE PIT BLASTING  VIBRATION 

B l a s t i n g   o p e r a t i o n s  i n  t h e  mine p i t  w i l l  r e s u l t  i n  g round   v ib ra . t i on  
which   could  be a s o u r c e  o f  annoyance  u p o n  i t s   s e v e r i t y .  The most  
i m p o r t a n t   p a r a m e t e r s   a f f e c t i n g  g r o u n d  v i b r a t i o n   a r e  t h e  s c a l e d  d i s -  
t a n c e   f r o m   t h e   b l a s t  a n d  t h e   n a t u r e   o f   t h e  g r o u n d  t h r o u g h  wh ich   t he  
v i b r a t i o n   p r o p a g a t e s .   S c a l e d   d i s t a n c e   i s   d e f i n e d   a s   t h e   a c t u a l  
d i s t a n c e   f r o m   s o u r c e  t o  r e c e i v e r   i n   f e e t   d i v i d e d  by t h e  s q u a r e   r o o t  
o f   t h e  maximum w e i g h t   o f   e x p l o s i v e s ,   i n  p o u n d s ,  per d e l a y * .  

C r i t e r i a   f o r  g r o u n d  v i b r a t i o n   f r o m   b l a s t i n g   a r e   g e n e r a l l y   e x p r e 5 , s e d  
i n  terms o f   p e a k   p a r t i c l e   v e l o c i t y   a s   n o t e d   b e l o w :  

Peak P a r t i c l e   V e l o c i t y  
(in!sec. ) 

E f f e c t  

0 . 0 3  - 0 .1  
most  Deoole 
P e r c e p t i b l e  b u t  n o t  annoying  t o  

0 . 1  - 0 . 2  

0 . 2  - 2 . 0  

2 . 0  

C o m p l a i n t s   p o s s i b l e  

Severe,  c o m p l a i n t s  1 

Damage t o  r e s i d e n t i a  
p o s s i b l e  

i k e l y  

1 s t r u c t u r e s  

T h e   a b o v e   c r i t e r i a  represent  a concensus  o f  o p i n i o n  from v a r i o u s  
r e f e r e n c e  o n  t h e  s u b j e c t .  1,.2,3,4 

* S h o r t   d e l a y   d e t o n a t o r s   ( e . g .  2 5 ,  5 0 ,  7 5  m i l l i s e c s )   a r e  commonly 
used t o  d i v i d e  e a c h   b l a s t   i n t o  a number o f  s m a l l e r   s u c c e s s i v e   b l a s t s .  
T h i s   r e s u l t s  i n  b e t t e r  f r agmen ta t ion   o f   rock   and   a l so   l ower   peak  
l e v e l s  o f  n o i s e  a n d  v i b r a t i o n .  

E - 1  Horford, Kennedy, Wokefieid itd. 



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

d i f f e r e n t   a t t e n u a t i o n s .  

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

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

t h e   n e a r e s t   r e s i d e n t i a l   d w e l l i n g   o n   B o n a p a r t e   I n d i a n  

R e s e r v e  1 i s   a p p r o x i m a t e l y  1 m i l e .  

2 .  T h e   e x p e c t e d   c h a r g e   p e r   d e l a y  i s  500  - 1 0 0 0   l b s ' .  
T h e r e f o r e ,  '1000 l b s .  has   been   assumed .  

3 .   C o m b i n e d   d a t a   f r o m   b l a s t i n g   s t u d i e s  a t  t h i r t e e n   d i f -  
f e r e n t   q u a r r i e s  i s  p r e s e n t e d   i n   F i g u r e  4 . 2 2  o f  Refe -  
r e n c e  1 . U s i n g  a s c a l e d   d i s t a n c e  o f  5000 f t . / ( l O O O  1bs .e  

= 1 6 0 .  The r e s u l t a n t   p e a k   p a r t i c l e   v e l o c i t y   c o u l d   r a n g e  
f r o m   a p p r o x i m a t e l y  0 .02  t o   0 . 1   i n . / s e c .   T h e   l o w e r  limit 
i s  o n e   s t a n d a r d   d e v i a t i o n   b e l o w   t h e   m e a n   v a l u e   f o r   t h e  

q u a r r y   a t   w h i c h   m e a s u r e d   v i b r a t i o n  was l e a s t   a n d   t h e  
u p p e r  limit i s  o n e   s t a n d a r d   d e v i a t i o n   a b o v e   t h e   m e a n  
v a l u e   f o r   t h e   q u a r r y   a t   w h i c h   m e a s u r e d   v i b r a t i o n  was 

t h e   g r e a t e s t .  

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

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

E - 2  Harford, Kennedy, Wakefield Ltd. 
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T A B L E  O F  C O N T E N T S  

F1-0 I N T R O D U C T I O N  

F2-0 O V E R A L L   P R O J E C T   N O I S E   I M P A C T   M A T R I C E S  

F3-0 M A T R I X  F O R M S  M-1 

F 4 - 0  M A T R I X   F O R M S   M - 2  

Harford. Kennedy,  Wakefield Ltd. 



F1-0 INTRODUCTION 

The i m p a c t   m a t r i c e s   c o n t a i n e d   i n   t h i s   a p p e n d i x   s e r v e  t w o  p r imary  
p u r p o s e s :  

1 .  

2 .  

t o  summarize b o t h  t h e   p r o , j e c t   n o i s e   i m p a c t s   i n  terms 
o f   t h e i r   l o c a t i o n ,   e x t e n t ,   s e v e r i t y   a n d   c a u s e ,  a n d  t h e  
a c t i o n s   w h i c h  s h o u l d  be t a k e n  t o  m i t i g a t e   a n d / o r  com- 
p e n s a t e   f o r  t hose  i m p a c t s  j u d g e d  t o  be o f  s i g n i f i c a n c e .  

t o  p r o v i d e  a common b a s i s  a n d  t e r m i n o l o g y  t h r o u g h  which 
t h e   v a r i o u s   t y p e s   o f   e n v i r o n m e n t a l   i m p a c t   ( a s   p r e d i c t e d  
by t h e  v a r i o u s   d e t a i l e d   e n v i r o n m e n t a l   s t u d i e s   c o n s u l t a n t s )  
can be compared  and  combined. 

The t e r m i n o l o g y   u s e d   a n d  the  m a t r i x   f o r m a t   f o l l o w e d   h e r e i n   a r e a s  
s p e c i f i e d  by Ebasco   Serv ices   Canada  L t d . ,  E n v i r o n m e n t a l   C o n s u l t a n t s  
i n   t h e i r   " E n v i r o n m e n t a l   I m p a c t   A s s e s s m e n t   P r o c e d u r e "   f o r   t h e   H a t  
C r e e k   P r o j e c t .   T h i s   t e r m i n o l o g y   i s   s u m m a r i z e d  b e l o w :  

1 .  Impact   Areas :  

The o v e r a l l   s t u d y   a r e a  has been  broken down i n t o   " i m p a c t  
a r e a s "  t o  a i d   i n   l o c a l i z i n g   i m p a c t s .   T h e s e   a r e   a s   f o l l o w s :  

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

B - between the  s i t e  a n d  t he  s u r r o u n d i n g  m a j o r  t opo-  
g r a p h i c   b a r r i e r s ;  10 -30  k m .  ( 6  - 1 9   m i l e s )  

C - t h e  a r e a   e n c o m p a s s i n g  m a j o r  n e a r b y  communi t i e s ;  
30-40  k m .  ( 1 9  - 2 5  m i l e s )  

D - t h e  approx ima te   boundary  o f  a i r   c o n t a m i n a n t   d i s p e r s a l  
e f f e c t s ;   1 0 0  k m .  ( 6 2 . 5   m i l e s )  
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To p r o v i d e   f u r t h e r   g e o g r a p h i c a l   d i s t i n c t i o n s ,   i m p a c t  
a r e a s  B, C and D h a v e   b e e n   d i v i d e d   i n t o   q u a d r a n t s  numbered 
1 ,  2 ,  3 ,  4 s t a r t i n g   w i t h  t he  n o r t h w e s t   q u a d r a n t   a n d  
moving   c lockwise .  

2 .  "Amount" o f  Resource   Impacted  

I m p a c t   i s   d e f i n e d   a s  a c h a n g e   i n  a r e s o u r c e .  The amount 
o f  a r e s o u r c e   a f f e c t e d  or  changed   i n  a g i v e n   a r e a   i s  
s p e c i f i e d   i n   a p p r o p r i a t e   u n i t s ;   i n   t h e   c a s e   o f   n o i s e  
i m p a c t ,   t h e s e   u n i t s  may be numbers o f   p e o p l e ,  homes 
or a rea   o f   ' l and .  

3 .  Per Cent o f  Resource  

Where p o s s i b l e ,  t h e  a m o u n t   o f   i m p a c t e d   r e s o u r c e   i s  
e x p r e s s e d  i n  t e r m s  o f  i t s  p e r c e n t a g e  o f  t h e  t o t a l  amount 
o f   t h a t   r e s o u r c e   i n   t h e   i m p a c t   a r e a .  

4 .  L i m i t s   o f   A c c u r a c y  

I n   p r e s e n t i n g   t h e   a m o u n t   o f   r e s o u r c e   i m p a c t e d ,  t h e  
a c c u r a c y  w i t h  wh ich   t h i s   amoun t   has  been p r e d i c t e d   i s  
e x p r e s s e d  by t h e  f o l l o w i n g   s c a l e :  

D - Determined; a p r e c i s e   v a l u e   i s   g i v e n   b a s e d  o n  c a l -  
c u l a t i o n  or measurement .  

R - Range; 110 e x a c t   s i n g l e - v a l u e   c a n  be p r o v i d e d  b u t  
p r e c i s e   l i m i t s   c a n  be e s t a b l i s h e d .  

P - P r e d i c t e d ;   n e i t h e r   a n   e x a c t   v a l u e  or r a n g e  o f  v a l u e s  
can  be p r o v i d e d ,  b u t  a v a l u e   i s   g i v e n   b a s e d  o n  l i m i t e d  
knowledge,  k n o w n  r e l a t i o n s h i p s ,   e t c .  

M - L i m i t e d   i n f o r m a t i o n   a v a i l a b l e ;  a va lue   g iven   based   on  
an  assumed s e t  o f  c o n d i t i o n s .  
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0 - O p i n i o n ;   v a l u e  p r o v i d e d  w i t h o u t  any s u p p o r t i n g  d a t a  
b u t  r e p r e s e n t s   b e s t  judgement o f  t h e  c o n s u l t a n t .  

I - I n d e t e r m i n a n t ;  no  amount   g iven   because  i t   c a n n o t  De 
d e t e r m i n e d .  

U - Undetermined; no   amoun t  g iven  b e c a u s e  i t  has n o t  
been d e t e r m i n e d .  

5. E x i s t i n g  Q u a l i t x  

By s p e c i f y i n g  t h e  q u a l i t y   o f  t h e  e x i s t i n g   r e s o u r c e   r e l a t i v e  
t o   t h a t   o f  t h e  u n i v e r s e  o f  t h a t   r e s o u r c e  ( h e r e  t h e  uwive r se  
i s   c o n s i d e r e d  t o  ex tend  t o  t h e  l a r g e s t  impact   Area ,  D ) ,  t h e  
s i g n i f i c a n c e   o f  a g iven   impac t  can  be b e t t e r   a p p r e c i a t e d .  
The s c a l e   o f   q u a l i t y   i s  a s  f o l l o w s :  

0 - Outs 

H - High 

G - Good 

t a n d i n g ;  u n i q u e ,   s c a r c e  

; much a b o v e   a v e r a g e   q u a l i t y  

; average q u a l i t y  

F - F a i r ;  somewhat   be low  average   qua l i ty  

P - P o o r ;  s u b s t a n t i a l l y   b e l o w   a v e r a g e   q u a l i t y  

I - I n d e t e r m i n a n t ;   q u a l i t y   c a n n o t  be d e t e r m i n e d  

U - Unde te rmined ;   qua l i t y   has   no t   been   de t e rmined .  

6 .  I m p a c t   S i g n i f i c a n c e  

The o v e r a l l   s i g n i f i c a n c e   o f  a p r o j e c t   i m p a c t   i s ,   i n  
g e n e r a l ,   b a s e d  o n  a j u d g e m e n t  wh ich   fo l lows  a c a r e f u l  
e v a l u a t i o n  o f  t he   amoun t   and   qua l i t y  o f  a r e s o u r c e   b e f o r e  
a n d  a f t e r   p r o j e c t   a c t i o n s .  I n  t h e   s p e c i f i c   c a s e   o f   n o i s e  
i m p a c t s ,   t h e r e   i s   a l s o   t h e   c o n s i d e r a t i o n  o f  " l e v e l "  
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o f   i m p a c t ,   i . e .   t h e   s e v e r i t y   o f   t h e   c h a n g e   i n   n o i s e  
e n v i r o n m e n t   t o   w h i c h  man o r   a n i m a l  i s  e x p o s e d .   T h e  
q u a n t i f i c a t i o n   o f   e n v i r o n m e n t a l   n o i s e   l e v e l s   w i t h   a n d  
w i t h o u t   t h e   p r o j e c t   a l l o w s   t h e s e   i m p a c t   l e v e l s   t o   b e  

d e t e r m i n e d .  

F o r   t h e   m a j o r   a r e a   o f   c o n c e r n ,   i . e .   t h e   i m p a c t   o f  

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

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

n o i s e   l e v e l s ;   i n c o m p a t i b l e   w i t h   r e s i d e n t i a l   l a n d   u s e ,  
a n d   o n e   w h i c : h   r e f l e c t s   t h e   p r o b a b l e   s e v e r i t y  o f  p u b l i c  
r e a c t i o n   t o   i n t r u d i n g   p r o j e c t   n o i s e   o f   a l l   i d e n t i f i a b l e  

l e v e l s .   T h e s e   t h r e e   s c a l e s   a r e   d e s c r i b e d   i n   S e c t i o n  6 . 7  
, 6-8  a n d  6 - 9 .  The 
a p a r t i c u l a r   r e c e p -  

i n g   m a t r i c e s ,   h a s  

o f   t h e   t e x t   a n d   a p p e a r   i n   T a b l e s  6 - 7  

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

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

N o i s e   i m p a c t :   s i g n i f i c a n c e   i n   r e s  

wo l e v e l s   o f   s i g n i f i c a n c e  
a n d   w e l f a r e   e f f e c t s   a n d  

( S e e   s e c t i o n  6 . 7 )  

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

b y   t h e   p r o j e c t   a n d   o n   t h e   p r o b a b l e   c o m m u n i t y   r e a c t i o n  t o  
s u c h   i n c r e a s e .   T h e   a c t u a l   n u m b e r   o f   p e o p l e   o r   h o m e s  
i m p a c t e d  has n o t   e n t e r e d   d i r e c t l y   i n t o   t h e   p r o c e s s   e x c e p t  
w h e r e   t h i s   a i d s   i n   t h e   c o m p a r i s o n   o f   p r o j e c t   a l t e r n a t i v e s .  
T h e   " q u a l i t y  o f  t h e   r e s o u r c e "   c o r r e s p o n d s   h e r e   t o   t h e  
e x i s t i n g   e n v i r o n m e n t a l   n o i s e   l e v e l   a n d   t h i s . i s   a c c o u n t e d  
f o r   i n   t h e   d e t e r m i n a t i o n  o f  p r o b a b l e   c o m m u n i t y   r e a c t i o n .  

F1 - 4 Harford, Kennedy,  Wakefield Ltd. 



I 

* 

I 

I 

m 

In o the r  a r e a s ,   s u c h   a s   n o i s e   i m p a c t  o n  c a t t l e   g r a z i n q  
l a n d  u s e ,  t h e  i m p a c t   s i g n i f i c a n c e   i s   b a s e d  o n  r e s o u r c e  
q u a l i t y ,   a m o u n t   i m p a c t e d   a n d   i t s   p e r c e n t a g e  o f  t h e   l o c a l  
r e s o u r c e   u n i v e r s e .  

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

E - Extreme 
H - High 
M - Moderate  
L - Low 
I - I n s i g n i f i c a n t  

7 .  Types   o f   Impact   Mat r ices  

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

a )   O v e r a l l   P r o j e c t   I m p a c t   M a t r i x :  

- One s u c h   m a t r i x   p r e p a r e d  f o r  e a c h   i m p a c t   a r e a   i n  
which a s i g n i f i c a n t   i m p a c t   i s   f o r e s e e n .   T h e s e  
m a t r i c e s   c o v e r   a l l   m a j o r   s t a g e s  a n d  components o f  
t h e   p r o j e c , t   a n d   s u m m a r i z e  t h e  amount  of  impacted 
r e s o u r c e ,   i t s   p r e - p r o j e c t   q u a l i t y ,   a n d   t h e   i m p a c t  
s i g n i f i c a n c e .  

- Blank  spac:es  o n  t h e s e   m a t r i c e s   i n d i c a t e d   t h a t  n o  
impact  was, caused  by a .   g i v e n   p r o j e c t   c o m p o n e n t   i n  
a g i v e n   i m p a c t   a r e a .  
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b )   M a t r i x   F o r m  M-1 

T h e s e   f o r m s   p r o v i d e   s u m m a r i e s   o f   t h e   a m o u n t ,   p e r -  
c e n t a g e   o f   r e s o u r c e ,   r e s o u r c e   q u a l i t y   a n d   i m p a c t  
s i g n i f i c a n t   f o r   t h e   v a r i o u s   p r o j e c t   i m p a c t s   w h i c h  

wi 
c u  
o r  
o f  
c a  

1 

1 '  

t 

1 o c c u r   i n  a g i v e n   i m p a c t   a r e a   d u r i n g  a p a r t i -  
a r  p r o j e c t   p h a s e ,   i . e .   c o n s t r u c t i o n ,   o p e r a t i o n  
d e c o m m i s s i o n i n g .   W h e r e   t h e   i m p a c t   s i g n i f i c a n c e  
a p r o j e c t   p h a s e   v a r i e s   t h r o u g h   m o r e   t h a n   o n e  
e g o r y ,   t h e   r a n g e   h a s   b e e n   i n d i c a t e d   b y   d a s h e s .  

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

a n d   t e x t :   r e f e r e n c e s .  

c )   M a t r i x   F o r m  M-2 

T h e s e   f o r m s   s e r v e  t o  s u m m a r i z e   a l l   r e c o m m e n d a t i o n s  
f o r   t h e   m i t i g a t i o n  o f  a n d / o r   c o m p e n s a t i o n   f o r   t h o s e  
p r o j e c t   i m p a c t s   w h i c h   a r e   j u d g e d   t o   b e   e i t h e r  
m o d e r a t e ,   h i g h   o r   e x t r e m e .   A g a i n ,   t h e   f o r m s   a r e  
a c c o m p a n i e d   b y   b a c k u p   i n f o r m a t i o n .  
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r OPERATION  (HINE STAGE 6 1  CONSTRUCTION (F IRST  YEAR 'OF EACH A C T I V I T Y )  
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OPERATION  (MINE  STAGE 6 )  - 
M I N E  I P L A N T  

CONSTRUCTION ( F I R S T  YEAR:  OF EACH A C T I V I T Y )  
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O P E R A T I O N   ( N I N E   S T A G E  6 )  C O N S T R U C T I O N   ( F I R S T   Y E A R  OF EACH A C T I V I T Y )  
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. .  

" 

- 

WATER 
INTAKE 

TEAMLIP 
LOWDUT 

CCESS 
ROAD 

UMP I NG 
TN. 1 

ILASTING 

__I 

. E S O U R C E   I M P A C T E D  

AREA  C1 

RESIDENTIAL  
LAIID  USE 

K e l l y  Lake mount 
l u a l  i t y  
i m p a c t  

m o u n t  
q u a l i t y  
i m p a c t  

a m o u n t  
q u a l i t y  
i m p a c t  

a m o u n t  
qual i t y  
i m p a c t  

K e l l y   L a k e  

AREA  C2 

) RESIDENTIAL  
LAdD  USE 

A i r s t r i p   S i t e  
C 

COMMUNITY 
- REACTION 

A i r s t r i p   S i t e  
C 

.June 5 ,  1978  

: Harford.  Kennedy, Wakefield Ltd. 
P R O J E C T   N O I S E  I;.IPACT M A T R I X   F O R   A R E A S   C 1   A N D   C 2  

.~ 



- 
CONSTRUCTION (FIRST Y E A R  OF EACH ACTIVITY) OPERATION  [NINE STAGE 61  D E C O M M I S S I O N I N G  IMPACT A R E A  c 3  

M I N E  P L A N T  - O F F S I T E S  M I N E  O F F S I T E S  IFFSI1 P L A N T  

; 
-3 

ti MATIC 

" 

C 
- 

E L E C T R o ' . ~ ~ ~ ~ ~ ~ ~  , 
VALVE 

' 
jTN. 1 

" 

. 6 uornec 
F 

!S  

MINE 

P I T  + 
DUMPS 

PLANT - 

HWY. 12  
TRAFFI( 

-"- 

" 
" T 

1 

7ESOURCE I M P A C T E D  
:ONT I 
uous 
OURCES 

lORTH  VALLEY DUM 
IMINE MOUTH FAC. 'UMPIE 

jTN. 1 - - 

6 Ho 
F 

MOD. 

6 Horn 

LdW 

I T E  PRE 
'OUNDTN 

UFIPING 
TN. 1 
-1 

I 

6 :Home! 
d 

MOD 

! 

. 6. Homr 
F 

MOD 

I 

~ . -  

- 

TEAML I N  
LOWOUTS 

MATER 
INTAKE 

6 Home 
F 
LOW 

6 Home! 
F 

MOD 

ICCESS 
ROAD 

WATER 
'IPELINE 

6 Homes 
F 

INSIG.  

(U) 
G 

LOW 

(U) 
G 

LOW 

\SHCROF 
IFFLOAD 
2icll.u 

(U) 

LOW 
G 

(U) 
G 

INSIG. 

_c 

' I T  t 
:OAL PRE 

4 I R S T R I  
S ITE  

LCESS 
ROAD 

9 KV 
RANSFRb 

ILASTINC ILASTINC 

- 

RESIDENTIAL 
LAND USE 

. Thornpson- 
Bonaparte 
Conf luence 

. Nor th   Ashcro f  
Subd iv i s ion  

mount  
p a l  i ty  
impact 

mount 
lua l  i ty 
impact 

[mount 
p a l  i ty 
impact 

mount 
lua l  i ty 
mpact 

MOD. 

6 home 

HIGH. 
F 

) COiQiUNITY 
REACTJON 

. Thompson - 
Bonaparte 
Conf luence 

. North  Ashcrof .  
Subd iv i s ion  

__." 

J u n e  5 ,  1978 

PROJECT N O I S E  IMPACT M A T R I X  FOR IMPACT AREA "C3" 
.~ - 

1 
- - ~". "_ ~ ~ ." 

Horford. Kennedy', Wakefield Ltd. 
'" 



F3-0 MATRIX FORMS Pl-1 

Harford,  Kennedy,  Wakefield Ltd. 



M A T 2  X 1 FOR AREA - A SHEET- 1 

FHASE.:CONSTRUCTION  PREPARED BY: HARFORD,  KENNEDY,  .NAKEFIELD  LTD-DATE June !5, 1978 

RESOURCE 

l a  ) RESIDENTIAL 
1 1 -  LAND USE 

' ElonaDarte 

t 

C 

1 

2 

F!eserve 1 

1 )  GRAZING  LAND 
USE 
Hat  Creek 
\ ' a l l ey  Ranches 

1 LOMMUNITY 
' I  - REACTION 

. Elonaparte 
Reserve 1 

. Hat  Creek 
Val l e y  Ranches 
-Ed Lehman 

-M. Saulte,  
I .  Lehman. 

-A. Parke & 
D. R i d l a r  

A M O U N T  

ABSOLUTE 

4-6 People 
1 Home, 

(R) 

1.0 km.* 
(0.4 sq. mi le:  

(R) 

6 Homes, 
25-35 People 

(R) 

-T 
RESOURCE 

16 

1.2 

100% 

14 
28 

28 

EXISTING 

QUALITY 

G 

t i  

G 

H-0 

H-0 

H-0 

- 
IXTREMI 

IM 
I H  
- 
" 

IPACT S 
iIGH 
- 
" 

" 

Harford.  Kennedy, Wakefield L td  



1 SUPPORTING  INFORMATION F O R :  SHEET 1 T 
MATRIX  M-1 - 1 , A R E A  A , P H A S E  CONSTRUCTION 

1 RESOURCE 

a )  RESIDENTIAL 
LAND USE 

Bonaparte Reserve 

b )  GRAZING LAND USE 

Hat Creek Valley 
Ranches 

c )  COMMUNITY REACTION 

1.  Bonaparte  Reserve 

2. Hat Creek Valley 
Ranches: 

-Ed Lehman 

-M. Saul t e ,  
I .  Lehman, 
A. Parke and 
D. Ridlar 

I 

C O M M E N T S  

Home near Highway 12 l ike  most reserve 
homes. 

Part  o f  this land  will be w i t h i n  range 
o t  security  fencing. 

Homes a l l   q u i t e   n e a r  Highway 1 2 ,  exposed 
to  varying  levels of project  noise.  

March 1978 
10 occupied  houses i n  val ley  as  o f  

Very  low existing noise  levels 
( Y D N L  35-40) 
Very  low exis t ing noise levels  
( Y D N L  35-40) 

TEXT REFERENCES T 

i 
p. 6-9, Table 6-10 

T 
pp.  6-13,  6-58 1' 

T 
p.  6-10, Table 6-10 

"i 
.r 

p.  6-12,  Table 6-10 1 
p. 6-12, Table 6-10 

Harford. Kennedy,  Wokefield Ltd. 
m 



MATRI :K 2 FOR  AREA A SHEET 

PHASE OPERATION PREPARED BY: HARFORD,  KENNEDY,  WAKEFIELD  LTD. DATE June 5 ,  1978 
" 

RESOURCE 

i )  RESIDENTIAL 
- LAND  USE 

1. Bonaparte 
Reserve 1 

?. Hat  Creek 
V a l l e y  Ranches 
-M. Saul te  & 

I .  Lehman 

) )  GRAZING  LAND 
- USE 

-Hat  Creek 
Va l l ey  Ranches 

- T r a c h y t e   H i l l s  

1 ) E:onaparte 
Reserve 1 

I.. Hat  Creek 
Va l l ey  Ranches 
-M. Sau l te  & 

1. Lehman 
-A.  Parke 
-0. R i d l a r  

G. Parke 
-A. POCOck & 

A M O U N T  

4-6 People 
1 Home, 

( R )  

2 Homes 
( R )  

I 

3.9; km. 2 

0 . 5  sq. m i l e s )  

' 3.4 km! 
(1.4 sq. m i l e s )  

(R) 

( R )  

25-35 People 
6 Homes 

( R )  

2 Homes 

1 Home 
1 Home 

2 Homes 
( R )  

16 

20 

4.3 

3 

100 

20 

10 
10 

20 

I 

EXISTING 

QUALITY 

G 

H-0 

H 

10% H 
90% P 

i 
G 

H-0 

H-0 
H-0 

H-0 

,XTREME - 

J 

IMPACl 
: t  
" 

IIGH - 

" 

;IGNI 
MOD. 
- 
- 

J 

J 
J 

J 
J 

[CAN( 
LOW - 

J 

J 

J 

- 
114s I G - 

J 

Horford. Kennedy, WoPefield Ltd. 



SHEET 1 ! 7 ’ S U P P O R T I N G  INFORMATION F O R :  
~ 1 MATRIX M-1 - 2 , A R E A  A , P”ASE OPERATION 7 
! ’ 

R E S O U R C E  C O M M E N T S  I 
I( 

T E X T  R E F E R E N C E S  1 
, 
j a )  RESIDENTIAL LAND 

j 1. Bonaparte  Reserve 1 
i US E 

I ,  
l l  1 .  Hat Creek Valley 

Ranches: 
-M. Saulte & 

I .  Lehman 

) )  GRAZING LAND USE 
- Hat Creek Val ley 

Ranches 

- Trachyte  Hills 

: )  COMMUNITY  REACTION 
. Bonaparte Reserve 1 

. Hat Creek Valley 
Ranches: 
-M. Saulte & 

I .  Lehman 
-A. Parke 

-D. Ridlar 

-A. Pocock and 
G.  Parke 

I 

Home near Highway 12 1 i ke most reserve 
homes. 

Very  low existing noise  levels.  

Creek Diversion  Facil i t ies.  
Homes may be physically  displaced by 

Some of  land wil l  be within  range  fence 
Land will  n o t  be los t   to   g raz ing   en t i re ly ,  
b u t  productivity  will  be reduced t o  an 
indeterminate  degree. 
Wi th  qu ie te r  f an  se lec t ion ,  impacted area 
would be grea t ly  reduced. Only 10% o f  
area   i s  high qual i ty   spr ing grazing land, 
the  test is  poor. 

:Homes a1 1 quite  near Highway 12. Exposed 
t o  various  levels of project  noise 
( Y D N L  44-61 ) . 

Very  low existing  noise  levels 
! ( Y D N L  35-40) 
1 
lVery  low exis t ing  noise   levels  
/(YDNL 35-40) 
Very  low exis t ing  noise   levels  

Very  low exis t ing  noise leve ls  
(YONL 35-40) 

lu 

p. 6-33,  Table 6-11 
-; 

I. 6-36,  Table 6-11 ~ 

-1 

-1 
IP. 6-37,  6-58 ~ 

I8 , 
i 

I/ 
IP. 6-38,  6-58 

li 
I 

I. 6-34,  Table 6-11 
Ij 

I. 6-38,  Table 6-11 ’ 
=! 



FORM 14-1 

RESOURCE 

COMMUNITY 
- REACTION 

1. Elonaparte 
Reserve 1 

2. Hat Creek 
Va7 ley Ranche 

-M. Saul te  & 
I .  Lehman 

- A .  Parke 
-0. Rid lar  

A M O U N T  

ABSOLUTE 

24-36 People 
6 Homes, 

(M)  

2 Homes 

1 Home 
1 Home 
(MI 

-" 
RESOURCE 

100 

20 

10 
10 

PAC1 
I GH 
- 
- 

r s  
-T- 

" 

IGNIFI 
MOD. 
" 

CANC 
LOW - 

J 

J 

1 

- 
INSIG. 
__. 

J 
J 

Harford. Kennedy. Wakefleld Lid. 



I 

I 

SUPPORTING  INFORMATION  FOR: SHEET 1 
7 

MATRIX M-1 - 3 , AREA A . PHASE DECOMMISSIONING 
I 

RESOURCE 

COMMUNITY  REACTION 

. Bonaparte 
Reserve 1 

I .  Hat  Creek  Valley 
Ranches : 

-M. Saulte and 
I .  Lehman 

-A. Parke 
-D. Ridlar 

C O M M E N T S  

Assume  mine  decommissioning  noise 20 dBA 

noise. Assume  plant  decommissioning 
lower  than mine operating  (Stage 6) 

noise  same as during  construction 
(1 978-79). 

-Assumptions as above. 

-May  not be occupied at this stage. 

TEXT  REFERENCES 
I 

pp. 4-58, 6-51 

pp. 4-58, 6-51 

Harford. Kennedy,  Wakefield Ltd. 

lm 



FORM M-1 
" 

MATRIX  4 FOR  AREA 82 SHEET 1 

PHASE-  CONSTRUCTION  PREPARED BY: HARFORO,  KENNEDY,  WAKEFIELD LTO, DATE June ti, 1978 

RESOURCE 

- 
I )  COMMUNITY 

- REACTION 

Bonaparte 
Reserve 2 

) )  GRAZING  LAND 
- USE 

. McClean  Lake 
Reserve 

!. Open Range 
Land (Corwnall  
Hills)  

A M O U N T  

ABSOLUTE 

7 Homes 100 
28-42  People 

(R) 

3.7 hectare-  
months 

( 9  acre-months one y e a r )  
(R) 1 

14 hectare-  
months  (based or 

1.0 

35 acre-months one y e a r )  
p e r  km. o f  
access  road. 

(R) 

IPACT 

IIGH 
- iCAN( 

LOW 
- 

Harford. Kennedy,  Wakefield Ltd. 



SUPPORTING  INFORMATION FOR: SHEET 1 
1 

MATRIX “1 - 4 , A R E A  82 , PHASE CONSTRUCTION 

.I 

R E S O U R C E  TEXT R E F E R E N C E S  C O M M E N T S  

1 )  - COMMUNITY  REACTION 

BonaDarte Reserve 2 Highway 12 projec t -assoc ia ted   t ra f f ic  
noise  will  cause YDNL t o  increase by 
1.5 dB. 

b )  GRAZING LAND USE 

1 .  McClean  Lake 
Reserve 

2 .  Open Range  Land 
(Cornwall H i l l s )  

30 m (100 f t )  strip along south edge 
impacted. 

A t  each p o i n t  along  access road route, 
a 0.8 km (0.5  mile)  wide s t r ip   w i l l  be 
impacted f o r  a b o u t  2 months. 

P. 6-11 

p .  6-25 

P. 6-25 

I 

Harford. Kennedy. Wakefield Ltc 



" 
FORM 14-1 

MATRIX 5 FOR AREA 84 SHEET 1 

PHASE- OPERATION PREPARED BY: HARFORD, KENNEDY, WAKEFIELD  LTD. - DATE June !j, 1978 

r 

A M O U N T  
RESOURCE 

IECREATIONAL 
.AND - USE 

: l e a r  Range  

" 

I- 
ABSOLUTE -" 

- RE,SOURCE 

J 

INSIG - 

Harford. Kennedy.  Wakefield Ltd 



SUPPORTING  INFORMATION FOR: SHEET 1 1 
7 MATRIX  M-1 - 5 , A R E A  B4 , PHASE  OPERATION 

RESOURCE 

(ECREATIONAL LAND USE 

Xear Range 

C O M M E N T S  

iiking and horseback  riding t h r o u g h o u t  
nountains.  Natural  noise  levels (YDNL 30 
to). Mining noise  will  cause environmen- 
:a1 degradation.  Physical extent and 
wecise   locat ions of f requented   t ra i l s  
l o t  known. 

TEXT R E F E R E N C E S  1 
pp. 6-61, 6-7 

Harford. Kennedy,  Wakefield Ltd. 
I 



" 
FORM 14-1 

MATRIX 6 FOR AREA c 1  SHEET - 1 

PHASE, FAC OF, I PREPARED BY: HARFORD, KENNEDY, 'WAKEFIELD LTD, DATE June 5 ,  1978 
KELLY  LAKE - POSSIBLE  EQUIPMENT  OFFLOADING S I T E  ON BCR. 

t- 

RESOURCE 

a)   .RESIDENTIAL 
LAND  USE 

a t  K e l l y  Lake 

at K e l l y   L a k e  

A M O U N T  

ABSOLUTE % OF 
RESOURCE 

EXIST ING 

QUALITY 

F-G 

F-G 

- 
XTREME 

IPACl 
I IGH 
- 

i 

Harford. Kennedy,  Wakefield Ltd 



S U P P O R T I N G  INFORMATION FOR: SHEET 1 1 
7 

OPERATION OF OFFLOADING 
M A T R I X  M-1 - 6  , AREA c1 , PHASE FACILITY 

I 

RESOURCE 

a)  RESIDENTIAL 
LAND USE 

b)  COMMUNITY 
REACTION 

C O M M E N T S  

Residences  near  Highway  through  Kelly 
Lake 1 i k e l y   a r e   p r e s e n t l y  exposed t o  
YDNL 50-60. Therefore,  equipment 
t r u c k i n g  may out  some res idents   over  
t h e  YDNL 55 c r i t e r i o n .  

Some p r i o r   e x p o s u r e   t o   t r u c k i n g   n o i s e  
near  h ighway  through  Kel ly  Lake.  Total  
n o i s e   s e n s i t i v i t y   c o r r e c t i o n   l i k e l y  
zero .   There fore   normal ized   p ro jec t  
YONL l i k e l y  51-55 dB. 

T E X T  REFERENCES -1 
p.  6-47,  Tables  6-7 

and 6 . 4  

p. 6-47, Table 6-9 7 

Horford, Kennedy,  Wokefield Ltd. 
I 



" 
FORM 14-1 

MATRIX 7 FOR AREA c 2  SHEET 1 

PHASE CONSTRUCTION PREPARED BY: HARFORD, KENNEDY, WAKEFIELD LTD, DATE June 5, 1978 
A I R S T R I P   S I T E  C - SEMLIN  VALLEY 

RESOURCE 

) RESIDENTIAL 
- LAND  USE 

) COMMUNITY 
REACTION 

A M O U N T  

ABSOLUTE 
I 

EXISTING 

JUALITY 

F 

F 

- 
IXTREMI 

iPACT 

: IGH 
- ; I G N I  

MOD. 
- 

J 

Harford, Kennedy, Wakefield Ltd 



SUPPORTING  INFORMATION FOR: SHEET 1 1 
I I====== RESOURCE 

a )  RESIDENTIAL LAND 
USE 

-Near A i r s t r i p  
S i t e  C 

b )  COMMUNITY  REACTION 

-Near A i r s t r i p  
S i t e  C 

C O M M E N T S  

- E x i s t i n g   T r a f f i c   N o i s e   l e v e l s   f r o m  
Highway 1 a r e  YDNL 49-60. 

- Number of   occupied  houses unknown. 

- N o i s e   S e n s i t i v i t y   C o r r e c t i o n  is 0 dB, 

TEXT REFERENCES 7 

p.  6-22,  Table 6-19 'i 
7 

p. 6-24, Table 6-10- 
I 

*i 
1' 
*r 
5' 
T 
r 
T 
T 
r 
w 

Horford. Kennedy, Wakefield Ltd. 
c 



" 
FORM 14-1 

MATRIX a FOR  AREA c2 SHEET - 'I 
PHASE. OPERATION  PREPARED BY: HARFORD,  KENNEDY,  WAKEFIELD LTO2 DATE " June 5, 1978 

AIRSTRIP  SITE C - SEMLIN  VALLEY 
c_ 

RESOURCE 

I)  RESIDENTIAL 
- LAND  USE 

) )  COMMUNITY 
- REACTION 

T 
l- 

A M O U N T  

ABSOLUTE % OF 
RESOURCE 

iIGNI 
MOO. 
- CANClf 

J ,: 
" 

" 

Harford. Kennedy,  Wakefield L td  



1 SUPPORTING INFORMATION FOR: SHEET 1 

M A T R I X  M-1 - 8  , AREA c2 , PHASE OPERATION 1 
I RESOURCE 

a )  RESIDENTIAL LAND 
USE 

-Near A i r s t r i p  
S i t e  C 

b)  COMMUNITY  .REACTION 

I 

I I 

C O M M - E N T S  

-Highway 1 t r a f f i c   n o i s e   l e v e l s   d u r i n g  
Mine  Stage 6 wi 11 be YDNL 50-62. 

- A i r s t r i p   O p e r a t i o n  will :continue 
a f t e r   p r o j e c t  i s  decomnissioned. 

- N o i s e   s e n s i t i v i t y   c o r r e c t i o n   i s   s t i l l  
0 dB. 

TEXT REFERENCES 7 

p .  6-42, Table 6-11 
-I 

T 
p. 6-43, Table  6-11 

T 

T 

r 
N 

Horford. Kennedy, Wakefield Ltd. 



" 
FORM 14-1 

MATRIX 9 FOR AREA c3  SHEET^ 
PHASE  CONSTRUCTION PREPARED BYHARFORD, K E N N E D Y  DATE June 5 ,  1978 

WAKEFlELU L 1 U .  
- - 

RESOURCE 

) RESIDENTIAL 
LAND USE 

. Thompson- 
Bonaparte 
Confluence 

-Water Intake 

-Booster Pump 
i n g  Stat ion ' 

. North  Ashcroi 
Subdivision 

-Water Pipelin 
) COMMUNITY 

REACTION 
-River Bottom 

PreDaration 

-Water Intake 

-Booster Pump- 
i n g  Stat ion 1 

!.North Ashcrof 
Subdivision 

-Water P i  Deli n 

A M O U N T  

ABSOLUTE 

16-18  People 
6 Homes 

( R )  

16-18  People 
6 Homes, 

( R )  

6 Homes 
16-18~People 

( R )  

16-18 People 
6 Homes 

6 Homes 
( R )  

16-18 People 
( R )  

-"F-- 
- RESOURCE 

100 

100 

(U) 

100 

100 

1 00 

100 

EXISTING 
7UALITY 

F 

F 

G 

F 

F 

F 

G 

- 
IXTREMf 

CANC 
LOW 
- 

J 

" 

J 

J I  

- 
INSIG - 

" 

J 

" 

Harford. Kennedy, Wakefield Ltd 



SUPPORTING INFORMATION FOR: SHEET 1 

i 
M A T R I X  M-1 - 9 , AREA C3 , PHASE CONSTRUCTION 

T 

RESOURCE 

I )  RESIDENTIAL LAND 
USE 

1. Thompson-Bonaparte 
Confluence 
- Water I n t a k e  

- Booster Pumping 
S t a t i o n  1 

J )  CQMiUNITY -. REACTION 

I .  Thompson-Bonaparte 
Confluence 
-River  Bottom 

Preparat ion 

-Water  Intake 

-Booster Pumping 
S t a t i o n  1 

?. N o r t h   A s c r o f t  
Subd iv i s ion  
-Water   P ipe l ine 

C O M M E N T S  

Present YDNL's exceed r e s i d e n t i a l   c r i t e -  
r i o n   o f  YONL 55 due t o   t r a i n   t r a f f i c .  
P r o j e c t   n o i s e  will cause a 3 t o  5 dB 
a increase i n  these  no ise   leve ls .  

Cons t ruc t i on   no i se  will cause a 5 t o  8 d 

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

Impact will be i n s i g n i f i c a n t   o v e r   e n t i r e  
area due t o  l o w   p r o j e c t   n o i s e   l e v e l s  and 
r e l a t i v e l y   h i g h   e x i s t i n g   l e v e l s .  

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

r e s u l t   i n  moderate  impact .  

Low to   h igh   impac t   s ign i f i cance   ove r  
w id th   o f   res iden t ia l   a rea ;   ave rage  
"moderate" 

H i g h   l e v e l   o f   c o n s t r u c t i o n   a c t i v i t y   b u t  

Therefore,  low  impact. 
v e r y   b r i e f   d u r a t i o n  ( 2  weeks maximum). 

TEXT REFERENCES 

T 
p. 6-16, Table  6-10 I .I 

T 
p.  6-17,  Table 6-10 c. 

I 

Ct 
I 

I 

p. 6-14,  Table 6.-10 1 I 

.. 
p.  6-16, Table 6-10 I 

p .  6-17, Table 6- 10 
1. 

p. 6-18, Table 6- 10 1 .. 

T 

.. 
Harford, Kennedy,  Wokefield Ltd 

I 



" 
FORM 14-1 

MATRIX 10 FOR AREA c3 SHEET - 1 

PHASE, OPERATION PREPARED BY: HARFORD, KENNEDY, WAKEFIELD  LTO2 DATE " June, 5, . 1378 " 

e 

T 
RESOURCE 

) RESIDENTIAL 
LAND USE 

. Thompson- 
Bonaparte 
Conf 1 uence 

-Booster Pump- 
.ing S t a t i o n  1 

- 

. Nor th   Ashcro f t  
Subd iv is ion  

-Trucking  from 
Of f l oad ing  
F a c i l i t y  

) COMIWNITY 
- RliACTION 

. Tnompson- 
Bonaparte 
Confluence 

-Booster Pump- 
i n g   S t a t i o n  1 

. Nor th  Ashcrof t  
Subd iv is ion  
-Trucking  from 

Of f l oad ing  
F a c i l i t y  

JT 
A M O U N T  

ABSOLUTE 
- 

16-18  People. 
6. Homes, 

(R) 

(U)  

16-18  People. 
6 Llomes. 

(R) 

(U) 

-" 
RESOURCE 

100 

100 

(U)  

IPACl - 
IIGH - 

J 

;IGNI 
MOD. - 

J 

" 

[CANI 
LOW - 

" 

J 

- 
INSIG - 

J 

Horford,  Kennedy.  Wakefield Ltd 

1 



I 

I SUPPORTING  INFORMATION FOR:  SHEET 1 1 
MATRIX M-1 -10 , A R E A  c3 

1 
R E S O U R C E  C O M M E N T S  i R E S O U R C E  C O M M E N T S  l 

a )  RESIDENTIAL LAND 
USE 

1. Thompson-Bonaparte 
Confluence 
-Booster Pumping 

ble. 

residential  area.  Already incompa- 
t i b l e  lands  will be made  more incompati- 

have low t o  moderate impact over the Stat ion 1 
With  unsi lenced  vent i la t ion  fans ,   wi l l  

2. North Ashcroft 
Subdivision 
-Trucking from 0 f f - l  Assumed route  along  old highway t o  

loading  Facility  Ashcroft-Cache Creek Highway. Existing 

56. Overall  impact  significance "Low". 
noise  levels  are  estimated t o  be Y D N L  50 

Ib)  COMMUNITY  REACTION 
I 

1.  Thompson-Bonaparte 

-Booster Pumping Fan and transformer  noises wi 11 have 
Stat ion 1 

southern 50% of area. i f   fans   unsi lenced.  
pure  tone components. High impact over 

2. North Ascroft 
Subdivision 
-Trucking from Off- 

have some prior exposure.  Therefore, loading  Facil i ty 
Considered perrnanet noise ,   res idents  

ins igni f icant  impact. 

TEXT R E F E R E N C E S  

1 
p. 6-39, Table 6-11 7 

7 
1 
7 
i' 
'i 
.i' 

Figure 6-3, p. 6-45, 
Table 6-11 

p. 6-40,  Table 6-11 

p.  6-45, Table 6-11 T 
I- 
T 
I- 
T- 
I S H  

Horford.  Kennedy.  Wakefleld Ltd. 
m 



FORM M-1 

-MATRIX - 11 FOR AREA __ c3 SHEET 1 - 
PHASE - DECOMMISSIONING PREPARED BY:  " HARFORD,  KENNEDY, WAKEFIELD L T D I  DATE June 5 , . 1 9 7 8  

RESOURCE 

) RESIDENTIAL 
LAND USE 

. Thompson- 
Bonaparte 
Confluence 

-Water Iritake 

- 

-Booster 

Stat ion 1 
Pumping 

. Thompson- 

Conf 1 uence 
Bonaparte 

-Water Intake 

-Booster 
Pumping 
Sta t ion  1 

i l  

ABSOLUTE 

A M O U N T  EXISTING 
QUALITY 

6-18 People. 
6. Homes. 

6 Homes, 
16-18 People. 

(0) 

16-18 People. 
6 Homes, 

16-18 People. 
6 Homes, 

(0) 

100 

100 

100 

i i  

I I-  PACT 
I G H  
- IGNIFICANC 

iGi"G 

J 

" 

" 

J 

1:dSIG. 

J 

Harford. Kennedy. Wakefield Ed. 



I 

1 SUPPORTING  INFORMATION FOR: SHEET 1 r 1 MATRIXJ-1 - 11 , A R E A  c3 , PHASE  DECOMMISSIONING r 
I RESOURCE 

a )  RESIDENTIAL LAND 
USE 

1.  Thompson-Bonapartc 
Confluence 
-Water Intake 

-Booster Pumping 
S ta t ion  1 

1 b '  COMMUNITY  REACTIOP 

1 .  Thompson-Bonapartc 
Conf 1 uence 

-Water Intake 

-Booster Pumping 
S ta t ion  1 

I 

C O M M , E N T S  TEXT REFERENCES r 

No quant i ta t ive  information  avai lable  on 
decommissioning  procedures 

r 
-Conservatively assume that   general  level 

o f   a c t i v i t y  will  be same as  during 
p. 6-52,  Tables 64! 

construct ion,  b u t  without p i le  dr iv ing;  r therefore  6 dB down and "Insig." impact. 

be the same as  for construct ion.but  
foundation wi l l  be l e f t   i n t a c t .  T 

-Conservatively  assume  that  impact will p. 6-53,  Table 6-10 

I- 
-Assume noise   l eve ls  same a s  for cons- p.  6-52,  Tables 6-10' 

and reduce community s e n s i t i v i t y   c o r -  
truction b u t  without pi le  d r i v i n g ,  

w i t h  removal of  former noise source. 
I r ec t ion  by 5 dB because  noise  associated 

5-3 and  6-1. 

-Assume noise   l eve ls  same a s   f o r  cons- p. 6-53 Tables 6-10 
truction b u t  community s e n s i t i v i t y  5-3 and  6-1 I 
correction  reduced by 5 dB. 

'I* - 
r 

Harford. Kennedy, Wakefield Ltd. 
I 
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FORM M-2 

MATRIX 1 - FOR AREA A SHEET - 1 ” 

PHASE CONSTRUCTION PREPARED B Y :  HARFORD, K E N N E D Y  WAKEFIELD LTD. DATE .J-uae 5, 197[ 

E R C E  

TIO?I 
UELlIC 
” 

COMPEE 
PRIVATE ,FFECTED 

AMOUNT ACCEPT- 
BLE L E V E L  

MITIGATION N H A N C E -  
MEKT ‘MPACT . IAVOID 1 TIMING IESIGN I 

” 

” 

J 

J 

J 

Bonaparte 
Reserve 1 

(DNL 55 

wmal ized 
r D N L  55 

ilormalizem 
IDNL 55 

LOW 

MOD 

iM0 D 

COiflMUNITY - REACTION 

i . Bonaparte 
Reserve 1 

2. Hat Creek 
Val ley Ranch1 

E .  Lehman 1 

I L 



I SUPPORTING INFORMATION FOR: SHEET 1 

M A T R I X  “2 - 1 , AREA A , PHASE CONSTRUCTION 

RESOURCE C O M M E N T S  

a )  RESIDENTIAL LAND 
USE - 
Bonaparte  Reserve 1 M i t i ga t i on   t h rough   Des ign :  

- s e l e c t i o n  and maintenance o f   m o b i l e  
min ing  and coa l   s tack ing  and r e c l a i m  
ing   equ ipmen t   f o r   qu ie t   ope ra t i on .  

Compensation: 

- land  exchange o r  
- d i r e c t  money t r a n s f e r   t o   s i n g l e  

homeowner i n  non compatible  area. 

b)  COt.1MUNITY REACTION M i t i ga t i on   t h rough   Des ign :  
Bonaparte  Reserve 1 
and Ed Lehman 

- s e l e c t i o n  and  maintenance o f   m o b i l e  

ranch 
min ing  and coa l   s tack ing  and r e c l a i m  
i.ng  equipment f o r   q u i e t   o p e r a t i o n .  

- publ ic  address  system  design. 
- s e l e c t i o n  and s h i e l d i n g  o f  

mine  substat ion  t ransformers.  

Compensation: 
- n o t   p o s s i b l e  t o  q u a n t i f y   t h e  mone- 

ta ry   compensat ion   (p ro jec t   cos ts )  
i n  t h i s  case. 

~ ~~~~ 

TEXT REFERENCES 

p.  7-2 

p. 7-14 

p.  7-14 
Appendix  0-Item  c)C4 

p. 7-2 

p. 7-5 
p. 7-3 

Appendix  D-Item  c)C5 

Harford. Kennedy.  Wakefield Ltd 



FORM M-2 

MATRIX 7 - FOR AREA A SHEET- 1 

PHASE OPERATION PREPARED BY: HARFORD, KENNEDY WAKEFIELD LTD. DATE: June 5 ,  197E 

RESOURCE 
- 
) RESIDENTIAL 
- LAND USE 

Hat Creek 
Va l l ey  Ranc,he 

- M. Saul te  & 
I. Lehman 

GRAZING LAND 
USE 

Hat  Creek 
Va l l ey  Ranche 

- 

1 COMMUNITY 
RE!ACTION 

.Bonaparte 
Reserve  1 

- 

?. Hat  Creek 
Val 1 ey 
Ranches 

4. Saul te  & 
I .  Lehman 

-,4 Parke 

-0 .   R id la r  

MPACT 

LOW 

MOD 

MOD 

EXTREMI 

MOD 

MOO 

WFECTED 
AMOUNT 

2 Homes 
(R) 

6.2 km2 
2 .4  sq. 
m i l e s )  
(R) 

25-35 Peo- 
6 Homes 

P l  e 
(R) 

2 Homes 
! R) 

! R )  

(R) 

1 Home 

1 Home 

ACCEPT- 
BLE  LEVEL 

YDNL 55 

YONL 65 

iormalizec 
YDNL 5 5  

lormal i zec 
YDNL 55  

lormal i zec 
YDNL 55 

lormalizec 
YDNL 55 

A' 
" 

I 

1 

1 

1 

- 

VOID 
I 

- 
MI1 

1 - 

I 

1 

I E S I G N  - 

J 

J 

J 

J 

J 

J 

i l  
" 

J 

PRIVATE 
COMPEN 

J 

J 

J 

J 

J 

J 

i 

TIOK ENHANCE- 
UBLIC I MENT - 

" 

'i 
i 

HorforC, Kznnedy. Wakefield itd 



SUPPORTING  INFORMATION FOR: SHEET 1 

MATRIX M-2 - 2 , AREA A , PHASE OPERATION 

R E S O U R C E 1  C O M M E N T S  

I) RESIDENTIAL LAND 
USE 

Hat  Creek  Val ley 
Ranches: 

- M. Sau l te  & M i t i g a t i o n  Through  Design: 
I. Lehman - s e l e c t i o n  and  maintenance of mobi le  

mining  equipment f o r   q u i e t   o p e r a t i o n .  

Compensation: 
- purchase o f  p r o p e r t i e s   i n v o l v e d  by 

B.C. Hydro, o r   d i r e c t  money t rans fe r  

I) GRAZING LAND USE 
Hat  Creek  Valley 
Ranches 

M i t i ga t i on   t h rough   Des ign :  

- select ion  and  maintenance o f  mob i le  
mining  equipment f o r   q u i e t   o p e r a t i o n .  

Compensation: 
- d i r e c t  money t r a n s f e r   t o   l a n d  owners, 

or  purchase  by B.C. Hydro. 

;) -C-Q"UNITY R E A C W  
i .  Bonaparte  Reserve  1 Mi t iga t ion   th rough  Des ign :  

- s e l e c t i o n  and  maintenance o f   m o b i l e  
min ing and coa l   s tack ing  and rec la im-  
ing   equ ipment   fo r   qu ie t   opera t ion .  

- minimize  mine  publ ic  address and s i g - -  
rial systems n o i s e   l e v e l s  beyond  pro- 
j ec t   boundar ies .  

- j u d i c i o u s   s e l e c t i o n   o f   i n d u c e d - d r a f t  
fans a t   p l a n t  

M i t i g a t i o n   t h r o u g h   t i m i n g :  

(8:OO a.m.-5:00 p.m.) 
- r e s t r i c t   p i t   p l a s t i n g   t o   d a y t i m e  

Compensation: 
- n o t   p o s s i b l e   t o   q u a n t i f y  

I - cont inued - 

TEXT  REFERENCES 

p. 7 - 4  

p.  7-14 
Appendix D-Items 
c )  B and c )  C4 

p. 7 - 4  

Appendix  D-Items c )  
C4 and c )  B 

p. 7-14 

pp. 7-4 

pp. 7-5, 7-9 

pp. 7-5, 7-6 

PP- 4-48,  6-11 

Appendix  D-Item c )  C 

Harford, Kennedy, Wakefield Ltd 
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SUPPORTING  INFORMATION FOR: 

MATRIX M-2 - 2 , AREA A , PHASE OPERATION 

SHEET 2 

- - 
RESOURCE 

:) COMMUNITY REACTION' 
( con t ' d . )  

!. Hat  Creek  Val ley 
Ranches 

-M. Sau l te  & . 
I .  Lehman 

-A. Parke 

-D. R i d l a r  

C O M M . E N T S  

M i t i g a t i o n  measures  as f o r  Bonaparte 
Reserve 1 

Compensation: 
- purchase o f  p r o p e r t i e s   i n v o l v e d   b y  

B.C. Hydro  or, 

- some, as ye t 'undef ined and 
unprecedented  cash payment 

TEXT REFERENCES 

Appendix  D-Item  c) A 
p .  7-14 

Horford, Kennedy, Wakefield Ltd. 
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FORM M-2 

MATRIX 3 FOR AREA 64 SHEET 1 
- - 

PHASE OPERATIDN PREPARED BY: HARFORD, KENNEDY WAKEFIELD LTD. D A T E : J ~ ~ ~  5 3  797; - 

Earford.  Kennedy, Wokefisld ird 
m 



- 
I 

S U P P O R T I N G   I N F O R M A T I O N  F O R :  
S H - E T  1 -  I 

~ 

M A T R I X  M-2 - 3 , A R E A  B-4 , P H A S E  OPERATION - ,  j 

I R E S O U R C E  

- RECREATIONAL LAND U S E  

Clear Range 
i i 

C O M I ' I E N T S  

Mitigation  through Design: 
- se lec t ion  and maintenance of mobile 

mining equipment fo r  quiet operation. 

Compensation: 
- money t r a n s f e r  t o  public  account;  can- 

not be quant i f ied.  

, Enhancement: 
! -  i f   p i t   i s  allowed t o  become a lake 

/ vide  recreat ion.  
a f t e r  m i n , i n g  completed,  lake  will pro- 

I 

-"---I 

T E X T   R E F E R i N C E S  1 

p. 7-2  

Appendix 0 

pp .  4-58 



FORM M-2 
- 

MATRIX 4 FOR AREA c3 SHEET 1 - 
PHASE CONSTRUCTION PRE?ARED BY: H A R F O R D ,  KENNEDY WAKEFIELD LTD. C..TE:.JUne 5, 1972 

!ESOURCE 

RESIDENTIAL 
LAND USE 

Thompson - 
Bonaparte 
Confluence 

-Water Intake 

-Booster 
Pumping : 

Station 1 

)COMMUNITY 
REACTION 

Thompson - 
Bonaparte 
Confluence 

-Water Intake 

-Booster 

Stat ion 
Pumping 

1 

'MPACT 

LOW 

LOW - 
MOD 

MOD 

11 
I 

~~~ 

AMOUNT I ACCEPT- 

! 
JFFECTED A B L E  L E V E L  

5-18 Peop' 
6 Home! 

(R) 
6 , Home! 

5-18 Peo- 
ple 
( R )  

6 Homes 

i 

I I '  
I 

YDNL 5 5  

YDNL 5 5 

Norma 1 i zec 
YDNL 55  

Vormalized 
Y D N L  55 

MI 

t 
TIGATI 
TIMINC - DESIGN - 

J 

J 

J 

J 

'RIVATE 
CObIPEh T I O N  I E N H A N C E - ]  

UBLIC MENT I 

7; 



- 

S U P P O R T I N G  I N F O R M A T I O N  F O R :  S H E E T  1 

M A T R I X  M-2 - 4 , A R E A  C3 , PiiASE CONSTRUCTION " 

- 
" 

"----l 
- - 

R E S O U R C E  -"- C 0 Mi'! E N T S T E X T  R E F i R F N C E S  
- ..~ 

, ,  \ RESIDENTIAL LAND 
USE 

Thompson-Bonaparte 
Conf  1  uence 

-Water In take  ' Mi t igat ion  through  Avoidance:  
i - l o c a t e   i n t a k e   f u r t h e r   u p - r i v e r  away 

from  residences 

- Booster Pumping 
S t a t i o n  1 

J) CO"JNITY REACTION 
Thompson-Bonaparte 
Conf  1  uence 

M i t i g a t i o n  Through  Design: 

- s e l e c t i o n  and  maintenance o f  mobi le  
cons t ruc t ion   equ ipment   fo r   qu ie t  
operat ion.  

- shut  down equipment when n o t   i n   a c t i v  
use 

- conduct   b las t ing  so as to   m in im ize  
no ise  and ground  v ib ra t ion   leve ls .  

M i t i g a t i o n  as  above f o r   r e s i d e n t i a l   l a n d  
use. 

p. 7 - 2  

p. 7 - 2  

p. 7 - 3  



FORM  M-2 

MATRIX 5 FOR AREA c3 SHEET 1 

PHASE OPERATION PREPARED BY: HARFORD, KENNEDY WAKEFIELD LTD. DATE: - June 5 ,  197: 

L RESOURCE 

) RESIDENTIAL 
LAND USE 

Thompson- 
Bonaparte 
Confluence 

-Booster 
Pumping 
S t a t i o n  1 

b) COMMUNITY 
REACTION - 
Thompson- 
Bonaparte 
Confluence 

I 

I AMOUNT I ACCEPT- 
MPACT AFFECTED ABLE L E V E L  

i 

i 

MOD 116-18 Ped- 

I 1 '  p i e  1 

i 
1 

i i 
I 
I 

i 
I 
i 

I I 
I 
I 
I - 

i I 

~OD-EXT.( 6 Homes/ Normalize1 
(HIGH) '16-18 Deo-1 YDNL 55 

I p l e ,  

i 

I 
I 

d 

- 

VOID - 

J 

J 

MI 

t 

1 

TIGATI 
TIMING - 01 

I 
1 I 

" 

3ESIGN - 

J 

J 

t 
i j 

i - 

'RIVATE 
COMPEK TION I ENHANCE- = :I 

1 
i 

1 
! 
I 
! 

! 
I 

I 



S U P P O R T I N G  INFORMATION F O R :  SHEET 1 

M A T R I X  M-2 - 5 , A R E A  C3 , PHASE OPERATION 

R E S O U R C E  

RESIDENTIAL LAND US 

Thompson-Bonaparte 
Confluence 

-Booster Pumping 
Stat ion 1 

1)  COMMUNITY REACTION 
Thompson-Bonaparte 
Confluence 

-Booster Pumping 
Stat ion 1 

TEXT R E F E R E N C E S  

Mitigation t h r o u g h  Avoidance: 
- locate  Pumping Stat ion  fur ther  up- 

r i ve r  away from residences. 

Mitigation  through  Design: 
- select ion of quiet   vent i la t ion  fans  

and/or s i lencing of  fan  intakes. 
- selection  of  quiet   roof t o p  exhaust 

fans. 
- erect ion of stub wall or screen on 

north  side of transformer. 

Mitigation  as  above  for  Residential 
Land Use. 

p. 7-9 

p .  7-9 

P.  7-9 



FORM M-2 

MATRIX 6 FOR AREA c3 SHEET 

PHASE DECO"ISSI0NING PREPARED BY: HARFORD, KENNEDY WAKEFIELD LTD. DATE:. June 5 ,  T 9 i  

lESOURCE 

I RESIDENTIAL 
LAND USE 

Thompson - 
Bonaparte 
Conf 1 uence 

-Booster 

Stat ion 
Pumping 

1 

- - 
MPACT 

LOW- 
MOD 

l- 

1 
I 
I 

6-18 Peo 
6 Home 

Ple 
(0)  

ACCEPT- 
BLE L E V E L  VOID 

J 

ii 
I 

I 

i I 
I 

rIMING - 
rIGATION 

! 

I 

J 

ISATIGN 1 E N H A N C E - /  
: j  PU'3IIC MENT 1 t 



SUPPORTING  INFORMATION F O R :  SHEET I - I 
I 

MATRIX  M-2 - 6 , AREA c3 , PHASE DECOMMISSIONING 
I 

- \  
1 

RESOURCE 

1) RESIDENTIAL  LAND U! 

Thompson-Bonaparte 
Confluence 

-Booster  Pumping 
Station 1 

C O M I ’ I E N T S  TEXT  REFZRENCES i 
1 

Mitigation  through  Avoidance: 
- Locate  Pumping  Station  further up- 
river  away  from  residences. 

Mitigation  through  Design: 
- selection and maintenance of mobile 
equipment  for  quiet  operation 

- shut down  equipment  when  not in 
active use: 

p. 7-2 

p. 7 - 2  
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